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ABSTRACT

Objectives: The purpose of this study was to evaluate the incidence, clinical characteristics,

and prognosis of postoperative symptomatic VTE in Japan.

Design: Retrospective observational study. Two datasets, COMMAND VTE Registry and

Japanese Society of Anesthesiologists (JSA) annual report, were used for current analyses.

Setting: Eighteen of 29 centres that participated in the COMMAND VTE Registry.

Participants: Acute symptomatic VTE patients who had undergone surgery 2 months prior

to the diagnosis at 18 centres from January 2010 to December 2013 were identified in the

COMMAND VTE Registry. From each centre’s JSA annual report, the overall population

that had received anaesthetic management during this period was retrieved.

Interventions: None.

Primary and secondary outcome measures: The primary outcome was the incidences and

clinical characteristics of postoperative symptomatic VTE. The secondary outcomes were

recurrent VTE, major bleeding, and all-cause death.

Results: We identified 137 patients with postoperative symptomatic VTE, including 57

patients with pulmonary embolism. The incidences of postoperative symptomatic VTE and

pulmonary embolism were 0.067% and 0.028%, respectively, based on data from 203,943
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patients who underwent surgery, managed by anaesthesiologists, during the study period. The

incidences of postoperative symptomatic VTE varied widely, depending on surgical and

anaesthetic characteristics. Postoperative symptomatic VTE occurred at a median of 8 days

after surgery, with 58 patients (42%) diagnosed within 7 days. The cumulative incidence, 30

days after VTE, of recurrent VTE, major bleeding, and all-cause death was 3.0%, 5.2%, and

3.7%, respectively.

Conclusion: This study, combining the large real-world VTE and anaesthesiology databases

in Japan revealed the incidence, clinical features, and prognosis of postoperative symptomatic

VTE, providing useful insights for all healthcare providers involved in various surgeries.

Trial registration: Not applicable.

Key words: Venous thromboembolism; Pulmonary thromboembolism; Deep vein

thrombosis; Postoperative; Prognosis
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ARTICLE SUMMARY

STRENGTHS AND LIMITATIONS OF THIS STUDY

VTE is considered relatively rare in Asians, and the small number of cases makes

epidemiological studies difficult to perform.

This study combines data from the large real-world VTE database and anaesthetic

database in Japan for information regarding the incidence, clinical features, and prognosis

of postoperative symptomatic VTE.

Another important feature of the current study was the comparison of the incidence of

postoperative symptomatic VTE across surgical sites.

This is a retrospective cohort study with inherent limitations based on the observational

study design. Further, as a certain number of patients from ineligible centres were

excluded, the incidence of postoperative symptomatic VTE may have been influenced.
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INTRODUCTION

Venous thromboembolism (VTE), including pulmonary embolism (PE) and deep vein

thrombosis (DVT), is a serious postoperative complication which can result in an in-hospital

death.[1, 2] In perioperative management, it is crucial to prevent postoperative symptomatic

VTE and to respond promptly, once it is recognized. Therefore, clinicians should be familiar

with the clinical features of postoperative symptomatic VTE to optimize their management

strategies.

Over the past 20 years, several guidelines have been recommended for the

prophylaxis of postoperative VTE.[3-5] Despite the use of preventive measures, the incidence

of postoperative VTE remains high and varies from 0.58% to 2.2%, according to reports from

Western countries.[6-8] However, data on postoperative VTE from a cohort/registry-based

study in Asian countries are scarce. A previous study reported a relatively low incidence

(0.031%) of postoperative VTE throughout Japan.[9] However, it was a surveillance study of

postoperative PE, conducted by mailing questionnaires to anaesthesiologists; therefore, the

possibility of underreporting of events cannot be denied. Although the incidence of VTE in

Asia has been considered to be lower than Western countries,[ 10] recent studies have
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suggested an underestimation of VTE in Asia.[11-13] No large-scale study has systematically

evaluated the incidence of postoperative symptomatic VTE in Japan.

Therefore, with a collaborative effort between cardiologists and anaesthesiologists,

we investigated the incidence, clinical characteristics, and prognosis of postoperative

symptomatic VTE, using a large, observational, real-world VTE database and an anaesthetic

database of annual reports submitted to the Japanese Society of Anesthesiologists (JSA).

METHODS

Study design, setting, and population

In this study, two datasets were used for analyses. The first was Contemporary ManageMent

AND outcomes in patients with Venous ThromboEmbolism (COMMAND VTE) registry, a

retrospective multicentre cohort study, which provided the data on patients with

postoperative symptomatic VTE. The second was the JSA annual report, which provided

cross-sectional data of all patients, who underwent surgical operations, managed by

anaesthesiologists.

The design of the COMMAND VTE Registry has been reported in detail

elsewhere.[14] Briefly, this physician-initiated registry was a large cohort of consecutive

7
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patients with acute symptomatic VTE, who were objectively confirmed by the cardiologists

at 29 centres in Japan, between January 2010 and August 2014. In this registry, the hospital

databases were searched for clinical diagnoses and imaging examinations of patients with

suspected VTE, and consecutive patients who met the definition of acute symptomatic VTE

were enrolled. Baseline data were obtained from the hospital charts or hospital databases.

Follow-up data on vital status, recurrent VTE, bleeding, and status of anticoagulation

therapy, according to the prespecified definitions, were collected from the hospital charts,

hospital databases, or by contacting patients, relatives, and/or referring to physicians through

phone and/or mails.

As for the JSA annual reports, the training hospitals certified by JSA are required to

submit the annual reports to JSA at the end of the year, which includes the total number of

surgeries managed by anaesthesiologists, patient characteristics in detail, and surgical and

anaesthetic information.

In this study, the JSA annual reports from January 2010 to December 2013 were

collected from 18 centres that participated in the COMMAND VTE Registry. Furthermore,

additional data of patients with postoperative symptomatic VTE, namely operative date,

8
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operative procedure, surgical sites, surgical position, and types of anaesthesia on anaesthetic

charts at each centre, were obtained.

In this study, the patients from the 18 centres registered in the COMMAND VTE

Registry, for which the JSA annual report had been collected between January 2010 and

December 2013, were enrolled (Figure 1). We could not enrol patients from the rest of the 11

centres of the COMMAND VTE Registry as their JSA annual reports and/or additional data

on patients with postoperative symptomatic VTE were unavailable. We also could not

register the patients between January 2014 and August 2014, since the JSA annual report was

from January to December of each year. Further, within the COMMAND VTE Registry, the

patients diagnosed with acute symptomatic VTE, who underwent surgery 2 months prior to

the VTE diagnosis, were identified. The overall population that had received anaesthetic

management, during the study period was retrieved from each centre’s JSA annual report.

Besides, additional data of patients with postoperative symptomatic VTE, namely operative

date, operative procedure, surgical sites, surgical position, and types of anaesthesia on

anaesthetic charts at each centre, were obtained.

Ethics

9
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This retrospective observational study was conducted according to the ‘STrengthening the

Reporting of OBservational studies in Epidemiology’ (STROBE) guidelines. This study was

approved by the Ethics Committee of the Kyoto University Hospital, Kyoto, Japan (approval

number: R1822, December 18th, 2018; Chairperson Prof Shinji Kosugi). Following Ethics

Committee approval, additional data, including JSA annual reports, were collected from the

centres listed in the Command VTE Registry, from March 2019 to September 2019. Written

informed consent from each patient was waived, because we used clinical information

obtained in routine clinical practices. This method is concordant with the guidelines for

epidemiological studies issued by the Ministry of Health, Labor, and Welfare in Japan.

Patient and Public Involvement Statement

Patients or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of our research.

Definition of postoperative symptomatic venous thromboembolism

In this study, postoperative symptomatic VTE was defined as the thromboembolic event that

occurred within 2 months of the postoperative period.[15] The symptoms of VTE were

defined as sudden onset dyspnoea, pleuritic and substernal chest pains, cough, fever,

haemoptysis and syncope for PE; and erythema, warmth, pain, swelling, tenderness, and pain

10
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upon dorsiflexion of the foot for DVT. Additionally, a sudden onset of abnormality in the

vital signs, such as a decrease in arterial oxygen saturation and hypotension were considered

as symptoms of PE.

Collection of baseline patient characteristics and clinical follow-up data

In the COMMAND VTE Registry, data for the patients’ characteristics were collected from

the hospital charts or hospital databases, according to the prespecified definitions, using an

electronic case report form in a web-based database system. Physicians at each of the

institutions were responsible for data entry, and data were automatically examined for

missing or contradictory input and out-of-range values. Additional edits were performed at

the general office of the registry.

Patients with postoperative symptomatic VTE, identified through the COMMAND

VTE Registry, were further investigated at each centre using the anaesthetic charts created

through the collaboration of cardiologists and the anaesthesiologists at each participating

centre. Anaesthesia-associated data, such as surgical site, surgical position, and type of

anaesthesia were extracted and incorporated into the data from the COMMAND VTE

Registry.
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The outcome measures assessed in this study were recurrent VTE, major bleeding,

and all-cause death during the follow-up period, with a median of 1,507 days, in the

surviving patients. Recurrent VTE was defined as symptomatic PE and/or DVT accompanied

by confirmation of a new thrombus or exacerbation of the thrombus by objective imaging

examinations or autopsy. Major bleeding was defined according to the International Society

of Thrombosis and Haemostasis as a reduction in the haemoglobin level by at least 2 g/dL,

transfusion of at least two units of blood, or symptomatic bleeding in a critical area or an

organ.[16]

Statistical analysis

The incidence of postoperative symptomatic VTE was calculated using a combination of data

from the COMMAND Registry and the JSA annual reports from the 18 centres. The

numerator of the incidence was the number of cases of postoperative symptomatic VTE

extracted from the COMMAND Registry; the denominator was the number of surgeries in

the JSA annual report. The incidence of postoperative symptomatic VTE according to age,

sex, surgical site, surgical position, and types of anaesthesia was calculated. The baseline and

follow-up data were separately recorded for PE with or without DVT and DVT-only groups

in patients with postoperative symptomatic VTE. No imputation was performed for missing

12
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data. Categorical variables were calculated as numbers and percentages, and continuous

variables were calculated as the means and standard deviations or the medians and

interquartile ranges (IQR) based on their distributions. Additionally, the timing of the

postoperative symptomatic VTE occurrences after the surgery were described. The Kaplan—

Meier method was used to estimate the cumulative incidences of recurrent VTE, major

bleeding, and all-cause death. The log-rank test was used to assess the differences in the

cumulative incidences of the events between the PE- and DVT-only groups. Two-sided P-

values of less than 0.05 were considered significant. All statistical analyses were performed

using SAS version 9.4 for Windows (SAS Institute Inc; Cary, NC, USA) or JMP version

14.0.0 (SAS Institute Inc.; Cary, NC, USA).

RESULTS

Figure 1 represents the flow diagram of the study. We enrolled 3,027 consecutive patients

with acute symptomatic VTE, after screening 19,634 consecutive patients with suspected

VTE for eligibility, using the chart review by the physicians at each institution. After

excluding 2,734 patients without a history of surgery within 2 months before VTE diagnosis,

13
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293 patients were identified with postoperative symptomatic VTE during hospitalization

among all 29 centres of the COMMAND VTE Registry. Furthermore, 135 patients outside

the eligible period and 21 patients who underwent surgery without the management by

anaesthesiologists, were excluded. Finally, the study population consisted of 137 patients

diagnosed with VTE within 2 months after surgery, from 18 centres, between January 2010

and December 2013. The total number of surgical cases managed by anaesthesiologists

during the study period in 18 centres was 203,943.

Incidence of postoperative symptomatic venous thromboembolism

The estimated incidence of postoperative symptomatic VTE was 0.067% (137/203,943) and

VTE with PE was 0.028% (57/203,943) (Table 1). Of the 57 PE cases, 35 patients (0.017%)

had hypoxic symptoms, nine patients (0.004%) presented with shock, and six patients

(0.003%) had cardiac arrest. As for the surgical site, the incidence of postoperative

symptomatic VTE was relatively high in surgeries involving the brain, hip, and upper/lower

limbs. In terms of the types of anaesthesia, regional anaesthesia with or without general

anaesthesia (0.100%) was associated with a higher incidence of VTE than general anaesthesia

alone (0.045%) (Table 1 and Supplemental Table 1).
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Table 1. Incidence of postoperative symptomatic VTE S g

=1 ©
Total cases VTE PE PE with hypox&a S PE with shock PE with arrest
Overall 203943 137  (0.067%) 57 (0.028%) 35 (0.017%)§ ':'19 (0.004%) 6 (0.003%)

D

-

gl

Surgical Site g B i
Brain 9299 15 (0.161%) 8 (0.086%) 1 (0.011%)55{:00 (0.000%) 0 (0.000%)

3o
Thorax 11100 4  (0.036%) 3 (0.027%) 2 (0.018%)9;,'@ el (0.009%) 1 (0.009%)
Cardiovascular 13637 6 (0.044%) 1 (0.007%) 1 (0.007%)§§§1 (0.007%) 1 (0.007%)
Thorax and abdomen 1656 2 (0.121%) O (0.000%) O (0.000%);-_%) (0.000%) 0 (0.000%)
Upper abdomen 27035 17 (0.063%) 11 (0.041%) 8 (0.030%)__% 3l (0.004%) 0 (0.000%)
Lower abdomen 42875 31 (0.072%) 16 (0.037%) 11 (0.026%)§ B (0.007%) 1 (0.002%)
Caesarean section 5056 0 (0.000%) 0 (0.000%) O (0.000%)% g() (0.000%) 0 (0.000%)

> o
Head, pharynx, larynx 35414 4 (0.011%) 2 (0.006%) 2 (0.006%}:J ?;.3() (0.000%) 0 (0.000%)
Chest, abdominal wall, perineum 22633 3 (0.013%) 2 (0.009%) 2 (0.009%); g() (0.000%) 0 (0.000%)
Spine 7040 7  (0.099%) 3  (0.043%) 2 (0.028%)% %l (0.014%) 1 (0.014%)
Hip, upper/lower limbs 25160 48 (0.191%) 11 (0.044%) 6 (0.024%)3 (0.008%) 2 (0.008%)

3 =2
Other 2038 0 (0.000%) 0 (0.000%) O (0.000%)% 20 (0.000%) 0 (0.000%)
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Baseline characteristics and timing of venous thromboembolism diagnosis

Table 2 shows the demographic and clinical characteristics of patients with postoperative

symptomatic VTE. Figure 2 presents the duration from the surgery to the diagnosis of

postoperative symptomatic VTE. The median inter-quartile duration was 8 days (4—15 days);

and 58 patients (42%) were diagnosed within 7 days of surgery, while 79 patients (58%) were

diagnosed 7 days after the surgery. The greatest number of patients were diagnosed with VTE

on postoperative day 8.

Table 2. Baseline patients’ characteristics

Buipnjoul ‘1ybuAdoo Aq paloalold

=)
Total VTE PE with or DVT onlyg
without DVT %g
N=137 (N=57) (N=80) 3
Baseline characteristics §§
Age (years) 662 =15.5 677 £126 651 17238
Men 55 (40.1%) 22 (38.6%) 33 (41.3%3
Body weight (kg) 563 +11.8 578 111 553 #1233
Body mass index (kg/m?) 232 443 23.6 £3.7 229 +4.7 i
Surgical and anaesthesia characteristics s
ASA PS é
ASAPS1 19 (13.9%) 10 (17.5%) 9 (11.3‘@
ASAPS2 91 (66.4%) 42 (73.7%) 49 (61.3"/§ “
ASA PS3 22 (16.1%) 4 (7.0%) 18 (22.50/%
ASA PS 4 5 (3.6%) 1 (1.8%) 4 (5.0%)%
Emergent surgery 18 (13.1%) 11 (19.3%) 7 (8.8%)2_’_ \
Surgical site b
Hip and limb 48 (35.0%) 11 (19.3%) 37 (46.3%)
Brain 15 (10.9%) 8 (14.0%) 7 (8.8%)
Thorax and mediastinum 4 (2.9%) 3 (5.3%) 1 (1.3%)
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Cardiovascular
Thorax and abdomen 2
Upper abdomen 17
Lower abdomen 31
Head and neck 4
Chest abdominal wall and perineum
Spine 7
Type of Anaesthesia
General anaesthesia 61
General anaesthesia with regional anaesthesia 56
Local anaesthesia 20
Surgical position
Supine position 100
Prone position 6
Lateral position 18
Lithotomy position 11
Other position 2
Comorbidities
Hypertension 43
Diabetes mellitus 15
Chronic kidney disease 24
Dialysis 2
History of chronic lung disease 13
History of heart failure 6
History of myocardial infarction 4
History of stroke 9
Atrial fibrillation 8
Liver cirrhosis 3
Connective tissue disease 5
History of VTE 1
History of major bleeding 17
Active cancer 41
Varicose vein 8
Presentation

17

(4.4%)
(1.5%)
(12.4%)
(22.6%)
(2.9%)
(2.2%)
(5.1%)

(44.5%)
(40.9%)
(14.6%)

(73.0%)
(4.4%)
(13.1%)
(8.0%)
(1.5%)

(31.4%)
(10.9%)
(17.5%)
(1.5%)
(9.5%)
(4.4%)
(2.9%)
(6.6%)
(5.8%)
(2.2%)
(3.6%)
(0.7%)
(12.4%)
(29.9%)
(5.8%)

1
0
11
16

26
24

39

— 00 3 BN

22
7
8
0
3
3
0
5
7
2
1
1
7

24
3

(1.8%)
(0.0%)
(19.3%)
(28.1%)
(3.5%)
(3.5%)
(5.3%)

(45.6%)
(42.1%)
(12.3%)

(68.4%)
(3.5%)
(12.3%)
(14.0%)
(1.8%)

(38.6%)
(12.3%)
(14.0%)
(0.0%)
(5.3%)
(5.3%)
(0.0%)
(8.8%)
(12.3%)
(3.5%)
(1.8%)
(1.8%)
(12.3%)
(42.1%)
(5.3%)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 53

5
2

15

35
32
13

21

16

10

S B~ = = B~ B W

10
17
5

(6.3%)
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38 229

41 230

44 93

4 232

51 233

>4 934

s 235

PE with hypoxemia

PE with Shock

PE with cardiac arrest/collapse
Proximal DVT

Laboratory tests at diagnosis
Anaemia

Thrombocytopenia

e¢GFR (mL/min/m?)
e¢GFR <60mL/min/m?

D-dimer (ug/mL, n=122)

Thrombophilia

Initial anticoagulation therapy

Heparin

Fondaparinux
Thrombolysis

Inferior vena cava filter use

Ventilator support

Percutaneous cardiopulmonary support

BMJ Open

64

109

78.3

36

16.5

115
107
11

26

(46.7%)

(82.6%)
(4.4%)
(59.0-
91.8)
(26.3%)
(8.6-
31.5)
(2.9%)
(83.9%)
(78.1%)
(8.0%)
(5.8%)
(19.0%)
(4.4%)
(1.5%)

35

21

45

72.7

17

16.8

(61.4%)
(15.8%)
(10.5%)
(36.8%)

(83.3%)
(8.8%)
(51.2-
87.7)
(29.8%)
(8.6-
39.3)
(5.3%)
(93.0%)
(91.2%)
(3.5%)
(8.8%)
(22.8%)
(10.5%)
(3.5%)

43

64

80.4

19

16.4

62
55

13

Categorical variables are presented as numbers and percentages, and continuous variables are

presented as the mean and standard deviation or the median and interquartile range based on

their distributions.

Chronic kidney disease was diagnosed if there was persistent proteinuria or if eGFR was <60

mL/min/1.73 m? for more than 3 months. The values of eGFR were calculated based on the

equation reported by Japan Association of Chronic Kidney Disease Initiative [man:

194*Scr—1.094*age-0.287, woman: 194*Scr—1.094*age-0.287*0.739]. Anaemia was
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diagnosed if the value of haemoglobin was <13 g/dL for men and <12 g/dL for women.

Thrombophilia included protein C deficiency, protein S deficiency, antithrombin deficiency,

and antiphospholipid syndrome.

Abbreviations: ASA PS, American society anaesthesiologists performance status; DVT, deep

venous thrombosis; eGFR, estimated glomerular filtration rate; PE, pulmonary embolism;

VTE, venous thromboembolism

Clinical outcomes after postoperative symptomatic venous thromboembolism

The cumulative incidence of recurrent VTE was 3.0% at 30-day follow-up, 5.3% at 90-day

follow-up, and 5.3% at the 5-year follow-up after postoperative symptomatic VTE (Figure

3a). The cumulative incidence of major bleeding was 5.2% at 30-day follow-up, 6.7% at 90-

day follow-up, and 12.6% at 5-year follow-up (Figure 3b). The cumulative incidence of all-

cause death was 3.7% at 30-day follow-up, 5.1% at 90-day follow-up, and 27.4% at 5-year

follow-up (Figure 3c). The details of clinical events within 90 days are given in Supplemental

Table 2. VTE recurrence occurred in seven patients (4 patients were treated with

anticoagulant therapy), all of which were early recurrences within 60 days of diagnosis.

Difference in the cumulative incidence of recurrent VTE, major bleeding, and all-cause death

19
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was not significant between the PE- and DVT-only groups, although 30-day incidence of

major bleeding and all-cause death was higher in the PE group than the DVT-only group

(11.1% versus 1.3%, and 8.8% versus 0.0%, respectively) (Figure 4).

DISCUSSION

The main findings of this study are as follows: 1) the incidence of postoperative symptomatic

VTE within 2 months after surgery was 0.067% and VTE with PE was 0.028%, representing

203,943 patients from 18 centres in Japan; 2) the incidences of postoperative symptomatic

VTE varied widely, according to surgical and anaesthetic characteristics; and 3) nearly half

of the patients were diagnosed within 7 days of the surgery, while the rest were diagnosed 7

days after surgery, with the highest number of patients diagnosed on postoperative day 8.

VTE is considered relatively rare in Asians and the small number of cases makes

epidemiological studies difficult to perform.[10] Previously, two major studies from Japan

had evaluated the incidence of the postoperative complication of VTE. The first study was

based on the JSA initiated questionnaire annual survey, where the incidence of PE was

0.031% (3,667/ 11,786,489.[9] The second study used the diagnosis—procedure combination

(DPC) database, and the VTE and PE incidences were 0.24% (2,485/1,016,496) and 0.05%
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(538/1,016,496), respectively.[17] The incidence of postoperative symptomatic VTE in the

current study was lower than that in the DPC study. In the DPC study, VTE was identified

based on the International Classification of Diseases, 10th version (ICD-10) codes; and

therefore, may have been misclassified and overrated. The incidences of postoperative VTE

were reported to be 0.58%—2.2%, based on the clinical databases in the USA. Therefore,

postoperative VTE incidence was suggested to be lower in Japan than in the United States

and Europe. These differences could be explained by ethnic variations.[10] Western

guidelines,[4, 5] due to racial disparities, are more likely to lead to over-triage in the Japanese

population.

Another important feature of the current study was the comparison of the incidence of

postoperative symptomatic VTE across surgical sites. As with the JSA initiated questionnaire

study,[9] neurosurgeries and orthopaedic surgeries (hip, upper, and lower extremity) were

associated with a higher incidence of postoperative symptomatic VTE. According to the

Japanese guidelines, there is a high risk of postoperative symptomatic VTE in patients over

40 years of age undergoing major cancer surgery; however, in the present study, abdominal

surgery was not identified with high risk. Therefore, risks should be stratified according to
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the surgical sites and procedures, and the additional risks in each patient should be considered

in the preventive strategies.

Additionally, in this study, the timing of the onset of postoperative symptomatic VTE

was bimodal in nature. These results may suggest that postoperative symptomatic VTE

occurs, not only in the very acute postoperative period, which is directly affected by surgical

immobilization, but also approximately 10 days after surgery; the information can guide the

healthcare providers involved in surgery, regarding the risk perception and diagnosis of

postoperative symptomatic VTE.

The duration of anticoagulant therapy is generally divided into an initial treatment

phase (up to 7 days), a maintenance treatment phase (~3 months after the initial treatment),

and a prolonged treatment phase (beyond 3 months).[18] Surgery is a transient risk factor of

VTE; prolonged treatment is usually not performed, as the possibility of recurrence is

considered relatively low. In this study, VTE recurrence had occurred in all the affected

seven patients within 3 months of the onset, and no recurrence was observed after 3 months,

suggesting the importance of relatively early recurrence.

PE was apparently associated with a higher mortality, especially in the early phase of

postoperative symptomatic VTE, although the difference between the PE- and DVT-only
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groups was not significant. The difference may be explained by insufficient sample size.

Notably, the initial mortality rate and recurrence rate was higher for acute PE than for

DVT.[19, 20] Therefore, in comparison to DVT, postoperative PE should be more closely

monitored and aggressively treated.[3]

Study limitations

First, two different databases were combined to estimate the incidence of postoperative

symptomatic VTE. Although the COMMAND Registry included real consecutive patients

with acute symptomatic VTE,[9, 17] for determining VTE incidence, we included only the

cases in which intraoperative management was performed by an anaesthesiologist. Second,

patients outside the eligible period in the COMMAND VTE Registry were also excluded,

which may have influenced the results of this study. As a certain number of patients were

excluded due to ineligible centres, the incidences of postoperative symptomatic VTE could

have been greatly influenced, especially as the analysis targeted the low event rates. Third,

this is a retrospective cohort study with inherent limitations based on the observational study

design. In particular, the prophylactic and therapeutic management for postoperative

symptomatic VTE were based on the discretion of the attending physicians, which may have

influenced clinical outcomes. However, in the COMMAND Registry, the definitions of VTE
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were specified in advance, and the follow-up after VTE was nearly complete. Finally, we also

considered the postoperative date of onset, but the disease may have developed before the

surgery or the diagnosis. Nevertheless, we do not expect a significant gap between the onset

and diagnosis, because we included only symptomatic patients with postoperative VTE.

Conclusions

This study, combining the large real-world VTE database and anaesthetic database in Japan,

revealed the incidence, clinical features, and prognosis of postoperative symptomatic VTE,

providing useful information for all healthcare providers involved in various surgeries.
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Figure legends

Figure 1. Study flow diagram.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism;

JSA, Japanese Society of Anesthesiologists; COMMAND VTE, contemporary management

and outcomes in patients with venous thromboembolism.

Figure 2. The distribution of days of VTE diagnosis after surgery.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism.

Figure 3. The Kaplan—Meier curves for the clinical events after VTE diagnosis.

(a) Recurrent VTE, (b) Major bleeding, and (c) All-cause death.

VTE, venous thromboembolism.

Figure 4. The Kaplan—Meier curves for the clinical events after VTE diagnosis

comparing PE and DVT.

(a) Recurrent VTE, (b) Major bleeding, and (c) All-cause death.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism
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Total cases VTE PE PE with ia  PE with shock PE with arrest
Overall 203943 137  (0.067%) 57 (0.028%) 35 (0.7 ‘%i) 9 (0.004%) © (0.003%)
o
™5
Type of anaesthesia gf,
Inhalation general anaesthesia 110833 49  (0.044%) 23 (0.021%) 13 (0. @‘%) 3 (0.003%) 1 (0.001%)
Total venous general anaesthesia 25467 12 (0.047%) 3 (0.012%) 1 (0.@%"5} 1 (0.004%) 1 (0.004%)
Inhalation general anaesthesia oz g%
Q
combined with regional 34872 46  (0.132%) 19 (0.054%) 11 (0.(?%’/3) 2 (0.006%) 2 (0.006%)
anaesthesia g: g
Total venous general anaesthesia i =
combined with regional 12863 10 (0.078%) 5 (0.039%) 4 (0.05 1‘%} 2 (0.016%) 1 (0.008%)
anaesthesia = %
Q o
Combined spinal and epidural » 3
. 4078 4  (0.098%) 0 (0.000%) O (0.00%) 0  (0.000%) O (0.000%)
anaesthesia o 3
3 5
Epidural anaesthesia 623 0  (0.000%) O (0.000%) O (0.090%) 0 (0.000%) 0 (0.000%)
Spinal anaesthesia 13522 16 (0.118%) 7 (0.052%) 6 (0.084%) 1 (0.007%) 1 (0.007%)
Conduction anaesthesia 560 0  (0.000%) O (0.000%) O (0.@0‘@ 0  (0.000%) O (0.000%)
Other 1125 0  (0.000%) O (0.000%) O (0.(%)0%) 0  (0.000%) O (0.000%)
ASA classification 8
ASA PS class 1 56196 16 (0.028%) 7 (0.012%) 5 (0.009‘%) 1 (0.002%) 1 (0.002%)
ASA PS class 2 98410 85 (0.086%) 37 (0.038%) 22 (0.0220/25) 4  (0.004%) 2 (0.002%)
o
N
r
>
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ER

Al
ASA PS class 3 25563 17 (0.067%) 2 (0.008%) 2 (0.@80}%) 1 (0.004%) 1 (0.004%)
ASA PS class 4 549 1 (0.182%) 0 (0.000%) O (0. @00/%) 0 (0.000%) O (0.000%)
ASA PS class 5 11 0 (0.000%) O (0.000%) O (0. Q@O‘Zg} 0 (0.000%) O (0.000%)
ASA PS class 6 1 0 (0.000%) O (0.000%) O (0. GBQ.IE) 0 (0.000%) O (0.000%)
ASA PS class 1E 5300 3 (0.057%) 3 (0.057%) O (0. @6‘2@ 0 (0.000%) O (0.000%)
ASA PS class 2E 9575 6 (0.063%) 5 (0.052%) 4 (0. (Elﬁ%?) 2 (0.021%) 1 (0.010%)
ASA PS class 3E 6514 5 (0.077%) 2 (0.031%) 1 (0. (ﬁg%"/g) 0 (0.000%) O (0.000%)
ASA PS class 4E 1446 4 (0277%) 1 (0.069%) 1 (0. 069—%) 1 (0.069%) 1 (0.069%)
ASA PS class SE 109 0 (0.000%) O (0.000%) O (0. (BD@%L) 0 (0.000%) O (0.000%)
ASA PS class 6E 1 0 (0.000%) O (0.000%) O (0. (E)O%) 0 (0.000%) O (0.000%)

3

Classification error 268 - - - - - a = - - - -

z 3

5 5

Surgical position = 2
Supine position 147838 100 (0.068%) 39 (0.026%) 22 (0. QJS%) 5  (0.003%) 3 (0.002%)
Prone position 10106 6  (0.059%) 2 (0.020%) 2 (0. (@0"}%) 1 (0.010%) 1 (0.010%)
Lateral position 20642 18 (0.087%) 7 (0.034%) 4 (0. (ﬁ9"/§) 2 (0.010%) 2 (0.010%)
Lithotomy position 22882 11 (0.048%) 8 (0.035%) 6 (0. 0260@ 1 (0.004%) O (0.000%)
Sitting position 1069 0 (0.000%) O (0.000%) O (0. @0"/5) 0 (0.000%) O (0.000%)
Other 1406 2 (0.142%) 1 (0.071%) 1 (0. (ﬁ 1 0)"‘) 0 (0.000%) O (0.000%)

O

&

Age (years old) »
0-5 9518 0 (0.000%) O (0.000%) O (0.000‘5) 0 (0.000%) O (0.000%)

Q
6-18 10255 2 (0.020%) O (0.000%) O (0.000%) 0  (0.000%) 0O (0.000%)

D

o

N

r

>
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Q

78

3 5

= Q
19-65 99283 47  (0.047%) 19 (0.019%) 11  (0.H1%®) 4  (0.004%) (0.003%)
66-85 79796 82 (0.103%) 36 (0.045%) 22 (0.B8%F) 4  (0.005%) (0.003%)
86- 5081 6 (0.118%) 2 (0.039%) 2  (0.B9%) 1 (0.020%) (0.020%)
Classification error 10 - - - - - . g‘ - - -

505

H
Men 99712 45 (0.045%) 16 (0.016%) 10 (O.F8H 2 (0.002%) (0.001%)
Women 104223 92 (0.088%) 41 (0.039%) 25 (0.REE T  (0.007%) (0.005%)
Classification error 8 3 - - - - - - - -

All data were described as number and percentage.

Abbreviations: ASA PS, American society anesthesiologists performance status; PE, pulmonary e

thromboembolism
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Supplemental Table 2. Details of clinical events within 90 days after postoperative symptomati‘c \%E events
Time from Time from S 5 o History of
. Types . c  &ype of , Preexisting
Case index VTE . surgery to Surgical ASA @ . Surgical . VTE or
Age Sex BM ofindex ) ) . © afaesthesi - Medical ]
Number to events index VTE site classification @ ¢ position . major
VTE 235 a Conditions ]
(days) (days) SN bleeding
SER
Cases of recurrent VTE %30
SG=
. a2s .
PE with ) 2ogo Spinal
1 73 Woman 24.8 9 5 Brain 2 2 GA(D) .
DVT g 3 position
2 3
Upper 3 GA(I) with  Spinal
2 69 Woman 26.5 48 PE 4 PP 220 P AC
abdomen s R& position
2 32
PE with Lower @ 3 Lithotomy HT, DM,
3 75  Man 21.3 27 21 2 » SR ..
DVT abdomen 3 o position CKD, AC
o 3
. ?—J' 8 Spinal
4 53 Man 216 7 DVT 11 Brain 2 2 GA(]) N HT, CKD
@ S position
3 =
Lower S GA(I) with Spinal
5 40 Woman 14.3 59 DVT 7 2 e K . CKD, AC
abdomen @ RA position
Lower ® Spinal
6 60 Woman 25.8 38 DVT 6 1 TEVA o CKD
abdomen o position
Q
5
g
o
m
N
=
_|
>
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=2 O
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3 ©
- a1
< al
S 8 CKD
Lower < Gg(l) with Spinal L Major
7 75 Woman 17.7 17 DVT 4 2 o > . (Dialysis), _
abdomen c R& position bleeding
e o AC
0
o c
. . o Mo
Cases of major bleeding 78S
=38
OC N
gz
PE with X2 0o Spinal
I 73 Woman 248 25 5 Brain 2 5BAX) pima
DVT 263 position
588
Lower » GA(I) with Spinal
5 40 Woman 14.3 44 DVT 7 2 3 = o CKD, AC
abdomen 2 R% position
> = . ) CKD )
Lower = GA(I) with Spinal S Major
7 75 Woman 17.7 62 DVT 4 2 o = o (Dialysis), )
abdomen 3 RA position bleeding
e 8 AC
p 5
S5 . VTE,
) e 2 Spinal ]
8 62 Woman 223 3 PE 10 Brain 2 5 T‘EV A . AC Major
= position .
2 bleeding
@
. 5 Spinal
9 49  Man 22.5 4 PE 1 Brain 2 3 GA(D .. HT, Af, AC
g position
@
PE with , ’ Spinal Major
10 59 Woman 224 16 20 Brain 3E GA(D) . HT, CKD, _
DVT position bleeding
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1 S 8
2 - B
;‘ , Head, - :
PE with Q 35 Spinal
6 11 50 Man 23.5 14 7 pharynx, 2E S GA(D o AC
7 DVT c o position
8 larynx § §
4 Hip, S me
1 =92
1 (1) upper / C5< Lateral
12 93 Woman 15.5 1 PE 0 2 =3B o HT, CKD
12 lower AN position
13 limb gé- o
14 1mbs e
. 303
15 Hip, o35
16 288 )
17 upper / S~ o Spinal
13 55 Woman 20.2 6 DVT 2 3 3 S& . MI, CTD
18 lower 5 3 position
1 . > 3
23 limbs S
21 = 'i
22 Cases of all-cause death S 3
23 2 _8'
x - G
26 Lower o G%(I) with Spinal ) . Major
7 75 Woman 17.7 85 DVT 4 2 3 5 . (Dialysis), .
27 abdomen = Rgx position bleeding
28 2 2 AC
29 . g S . .
30 PE with ) = Spinal Major
10 59 Woman 22.4 17 20 Brain 3E 3 GA(®) B HT, CKD, ‘
31 DVT S w position bleeding
32 =
33 Hip, & s
> upper / o Lateral
35 12 93 Woman 15.5 10 PE 0 2 S& . HT, CKD
36 lower o position
37 . ®
38 limbs 5
39 =
40 @
41 N
42 5
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14 65 Man 23.0 1 PE

PE with
15 66 Woman 27.3 1

DVT
16 42 Woman 25.9 1 PE
17 68  Man 24 .4 34 DVT

S o
Abbreviations: BMI, body mass index; DVT, deep venous thrombosis; PE, pulmonary embolism; \Z?FEE
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CLD, LC

HT, DM

DM, CKD, Major
AC bleeding

venous thromboembolism,;

GA(D), inhalation general anaesthesia; TIVA, total venous general anaesthesia; GA(I) with RA, inh@at%n general anaesthesia combined

with regional anaesthesia; TIVA with RA, total venous general anaesthesia combined with regionalgané%sthesia; SA, Spinal anaesthesia,

AC, active cancer; Af, atrial fibrillation; CKD, chronic kidney disease; CLD, chronic lung disease; ETE, connective tissue disease; DM,
(o]

diabetes mellitus; HT, hypertension; LC, liver cirrhosis; MI, myocardial infarction
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STROBE Statement—checklist of items that should be included in reports of observational studies

BMJ Open

Item
No.

Recommendation

Page
No.

Relevant text from manuscript

Title and abstract

1

(a) Indicate the study’s design with a commonly used term in the title or the abstract

1,3

asn ipJ Buipnjoul ‘1ybiAdoo Aq |
U0 060550-TZ02-uadolwa/g

“Igridence, clinical characteristics, and long-term
pl'ggnosm of postoperative symptomatic venous
b ~ th®dmboembolism: a retrospective cohort study”
> l‘l‘lﬁemgn Retrospective observational study. Two
rv ?ﬁafasets COMMAND VTE Registry and
gaganese Society of Anesthesiologists (JSA)
m $iHual report, were used for current analyses.”

(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

34

= Q\ge identified 137 patients with postoperative
=) gyﬁ‘lptomanc VTE, including 57 patients with
o ngmonary embolism. The incidences of
%@toperatlve symptomatic VTE and pulmonary
3 erftbolism were 0.067% and 0.028%, respectively,
S baged on data from 203,943 patients who
u@erwent surgery, managed by
anaestheswloglsts during the study period. The
mgdences of postoperative symptomatic VTE
vqled widely, depending on surgical and
anaesthetlc characteristics. Postoperative
symptomanc VTE occurred at a median of 8 days
af&r surgery, with 58 patients (42%) diagnosed
wathin 7 days. The cumulative incidence, 30 days
af@r VTE, of recurrent VTE, major bleeding, and
alBcause death was 3.0%, 5.2%, and 3.7%,
reSpectively.”

Introduction

<
2

Background/rationale

2

Explain the scientific background and rationale for the investigation being reported

6-7

“Menous thromboembolism (VTE), including
pulmonary embolism (PE) and deep vein
thggmbosis (DVT), is a serious postoperative

plication which can result in an in-hospital
deéth.[l, 2] In perioperative management, it is
ctficial to prevent postoperative symptomatic
VZE and to respond promptly, once it is
regognized. Therefore, clinicians should be
fagiliar with the clinical features of postoperative
sy@ptomatlc VTE to optimize their management
stmtegles
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= 7
1 S N
2 = Oi?’er the past 20 years, several guidelines have
3 2 begn recommended for the prophylaxis of
4 D_ p%toperatlve VTE.[3-5] Despite the use of
5 a pteventlve measures, the incidence of
6 3 pdBtoperative VTE remains high and varies from
E 0.58% to 2.2%, according to reports from
7 g p
8 W;gstern countries.[6-8] However, data on
9 8 p(Etoperatlve VTE from a cohort/registry-based
10 ) y in Asian countries are scarce. A previous
11 @ %ﬁdy reported a relatively low incidence
12 31%) of postoperative VTE throughout
13 m g-ab’an ] However, it was a surveillance study of
14 (gtoperatlve PE, conducted by mailing
15 g@stlonnalres to anaesthesiologists; therefore, the

%ss1b111ty of underreporting of events cannot be
16 = ﬁ@led Although the incidence of VTE in Asia

17 3 hd8 been considered to be lower than Western
18 5. cadintries,[10] recent studies have suggested an
19 cg urﬁleresnmatlon of VTE in Asia.[11-13] No large-
20 > scaie study has systematically evaluated the
21 S mgdence of postoperative symptomatic VTE in
Q
22 = JaBan.”
23 Objectives 3 State specific objectives, including any prespecified hypotheses 7 3 ﬁerefore with a collaborative effort between
24 © c@dlologwts and anaesthesiologists, we
2 .
25 o ingestigated the incidence, clinical characteristics,
26 0, ag%, prognosis of postoperative symptomatic
27 i V@E, using a large, observational, real-world
28 £ VPE database and an anaesthetic database of
29 @ arfgual reports submitted to the Japanese Society
30 = of?nesthesiologists (JSA).”
e <
31 5 =
«Q
32 Methods @ ‘,4:
33 Study design 4 Present key elements of study design early in the paper 7 " “Igthis study, two datasets were used for
34 aq%'lyses. The first was Contemporary
35 N@nageMent AND outcomes in patients with
36 V£&hous ThromboEmbolism (COMMAND VTE)
37 reBistry, a retrospective multicentre cohort study,
38 wgich provided the data on patients with
39 padtoperative symptomatic VTE. The second was
40 th@JSA annual report, which provided cross-
41 sektional data of all patients, who underwent
42 5
43 2 >
42 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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o
sutgical operations, managed by
arfgesthesiologists.”

[8)]

Setting

5 Describe the setting, locations, and relevant dates, including periods of recruitment, 8-9
exposure, follow-up, and data collection

“IBthis study, the JSA annual reports from
Jaguary 2010 to December 2013 were collected
frem 18 centres that participated in the
COMMAND VTE Registry. Furthermore,
ac@itional data of patients with postoperative
sygptomatic VTE, namely operative date,
perative procedure, surgical sites, surgical
dSition, and types of anaesthesia on anaesthetic
gh_'@rts at each centre, were obtained.

&nGhis study, the patients from the 18 centres
Pegistered in the COMMAND VTE Registry, for
$ gch the JSA annual report had been collected
ddBween January 2010 and December 2013, were
eriolled (Figure 1). We could not enrol patients
fr@n the rest of the 11 centres of the COMMAND
V3BE Registry as their JSA annual reports and/or
additional data on patients with postoperative
syfaptomatic VTE were unavailable.”

bl

el

Participants

6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 9
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants

- “Ig this study, the patients from the 18 centres
registered in the COMMAND VTE Registry, for
which the JSA annual report had been collected
befween January 2010 and December 2013, were
er@olled (Figure 1). We could not enrol patients
fr@n the rest of the 11 centres of the COMMAND
V3BE Registry as their JSA annual reports and/or
addglitional data on patients with postoperative
syzptomatic VTE were unavailable. We also
cld not register the patients between January
2034 and August 2014, since the JSA annual
report was from January to December of each
yaar. Further, within the COMMAND VTE
Registry, the patients diagnosed with acute
syoiptomatic VTE, who underwent surgery 2
months prior to the VTE diagnosis, were
identified. The overall population that had
regeived anaesthetic management, during the
stady period was retrieved from each centre’s

J ﬂ annual report. Besides, additional data of
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s 3
1 S 5
2 = pélﬁents with postoperative symptomatic VTE,
3 o ndghely operative date, operative procedure,
4 S_ suggical sites, surgical position, and types of
5 o am@esthesia on anaesthetic charts at each centre,
6 I were obtained.”
7 c o
8 (b) Cohort study—For matched studies, give matching criteria and number of § Ngirelevant text
9 exposed and unexposed = g
10 Case-control study—For matched studies, give matching criteria and the number of LT
1 controls per case o} ‘f
12 Variables Clearly define all outcomes, exposures, predictors, potential confounders, and effect 11-12 g ?I@ the COMMAND VTE Registry, data for the
13 modifiers. Give diagnostic criteria, if applicable Qgefﬁents’ characteristics were collected from the
14 5 mcgpital charts or hospital databases, according to
15 3 gﬁlgprespeciﬁed definitions, using an electronic
16 o ga8c report form in a web-based database system
17 g* Plgysicians at each of the institutions were

3 ‘re§ponsible for data entry, and data were
18 g augomatically examined for missing or
19 @ cantradictory input and out-of-range values.
20 > Agdditional edits were performed at the general
21 3 office of the registry.
22 E Pgients with postoperative symptomatic VTE,
23 2 idgntified through the COMMAND VTE
24 o Registry, were further investigated at each centre
25 2 using the anaesthetic charts created through the
26 28 célaboration of cardiologists and the
27 3 amdesthesiologists at each participating centre.
28 9*: Amaesthesia-associated data, such as surgical site,
29 @ suBgical position, and type of anaesthesia were
30 3 ex®@acted and incorporated into the data from the
31 S cBMMAND VTE Registry.
32 < The outcome measures assessed in this study
33 v wiie recurrent VTE, major bleeding, and all-
34 caise death during the follow-up period, with a
35 mgdian of 1,507 days, in the surviving patients.
36 R§urrent VTE was defined as symptomatic PE
37 arfig/or DVT accompanied by confirmation of a
38 nexv thrombus or exacerbation of the thrombus by
39 olgective imaging examinations or autopsy.
40 jor bleeding was defined according to the
41 Inernational Society of Thrombosis and
42 -
43 4 >
42 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Hﬁémostams as a reduction in the haemoglobin
leﬁl by at least 2 g/dL, transfusion of at least two
urilils of blood, or symptomatic bleeding in a
cribical area or an organ.[16]”

o
<
(@]
o
©
s
2
E
=
[¢]
c
o
5
Data sources/ 8* For each variable of interest, give sources of data and details of methods of ol NS relevant text
measurement assessment (measurement). Describe comparability of assessment methods if there c 5
is more than one group o o
Bias 9 Describe any efforts to address potential sources of bias 3 Ng relevant text
=m
203
Study size 10 Explain how the study size was arrived at 2 'g\lﬁrelevant text
3R
g
X 0O
Quantitative 11 Explain how quantitative variables were handled in the analyses. If applicable, 2 “élg relevant text
variables describe which groupings were chosen and why 2oz
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 12 § SEhe incidence of postoperative symptomatic VTE
g w& calculated using a combination of data from
5 th# COMMAND Registry and the JSA annual
5 regorts from the 18 centres. The numerator of the
«©«
. ingidence was the number of cases of
= p@toperatlve symptomatic VTE extracted from
8 th& COMMAND Registry; the denominator was
2 thg number of surgeries in the JSA annual report.”
(b) Describe any methods used to examine subgroups and interactions 12 © “Fhe incidence of postoperative symptomatic VTE
g ac%ordlng to age, sex, surgical site, surgical
ﬁ p(gltlon and types of anaesthesia was calculated.
3 Thﬂ baseline and follow-up data were separately
) regorded for PE with or without DVT and DVT-
= ordy groups in patients with postoperative
S symiptomatic VTE.”
(c) Explain how missing data were addressed 12 5 “M imputation was performed for missing data.”
(d) Cohort study—If applicable, explain how loss to follow-up was addressed (8_ Negrelevant text
Case-control study—If applicable, explain how matching of cases and controls was I
addressed TR
Cross-sectional study—If applicable, describe analytical methods taking account of ;’,1
sampling strategy o
(e) Describe any sensitivity analyses NS relevant text
j*
Results =
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially 13-14 “Iggure 1 represents the flow diagram of the study.

eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed

W enrolled 3,027 consecutive patients with acute
syfhptomatic VTE, after screening 19,634
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cdﬁsecutlve patients with suspected VTE for
elalblhty, using the chart review by the
pligsicians at each institution. After excluding
2,834 patients without a history of surgery within
2 Bronths before VTE diagnosis, 293 patients were
< idghtified with postoperative symptomatic VTE
8 dyfing hospitalization among all 29 centres of the
= C@MMAND VTE Registry. Furthermore, 135
Y @ﬁlents outside the eligible period and 21 patients
fD aw‘Ho underwent surgery without the management
g)@naesthesmloglsts were excluded. Finally, the
m %{frﬂy population consisted of 137 patients
= @iknosed with VTE within 2 months after
Lﬁgery, from 18 centres, between January 2010
o g'n_d December 2013. The total number of surgical
Qzﬁes managed by anaesthesiologists during the

10] Buipnjoul ‘JybriAdoo Aq |

3 sty period in 18 centres was 203,943.”
(b) Give reasons for non-participation at each stage Figure 1 g: Figure 1 gives reasons for non-participation at
@ each stage.
(c) Consider use of a flow diagram Figure 1 > “Fhe study flow diagram is shown in Figure 1”
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and Tablel 3 “Eable 1 shows the baseline patient characteristics
information on exposures and potential confounders Supplemens’ o Ig)oth groups.”
tal Tablel g _g
Table2 o @
(b) Indicate number of participants with missing data for each variable of interest a Ngrelevant text
2] —
(¢) Cohort study—Summarise follow-up time (eg, average and total amount) = N5 relevant text
Outcome data 15*%  Cohort study—Report numbers of outcome events or summary measures over time 14,16 = « Fhe estimated incidence of postoperative
§ symptomatic VTE was 0.067% (137/203,943) and
3 V§E with PE was 0.028% (57/203,943) (Table 1).
o OFthe 57 PE cases, 35 patients (0.017%) had
E- hypoxic symptoms, nine patients (0.004%)

prgsented with shock, and six patients (0.003%)
hdd cardiac arrest. As for the surgical site, the
in8idence of postoperative symptomatic VTE was
refgtively high in surgeries involving the brain,
hi-ﬁ, and upper/lower limbs. In terms of the types
ofSinaesthesia, regional anaesthesia with or
wihout general anaesthesia (0.100%) was
asgpciated with a higher incidence of VTE than
gdferal anaesthesia alone (0.045%) (Table 1 and
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Supplemental Table 1).”

”Tgble 2 shows the demographic and clinical
clﬁracterlsncs of patients with postoperative
symptoma‘uc VTE. Figure 2 presents the duration
fr@m the surgery to the diagnosis of postoperative
syglptomatic VTE. The median inter-quartile
dqgatlon was 8 days (415 days); and 58 patients
= (42%) were diagnosed within 7 days of surgery,
) Bafﬁlle 79 patients (58%) were diagnosed 7 days
fD %ffer the surgery. The greatest number of patients
@e diagnosed with VTE on postoperative day

sn Joj ﬁu!pn|ou! ‘ybiAdoo Aq |

Qr

N O
Case-control study—Report numbers in each exposure category, or summary Q S
measures of exposure ¢ 3
Cross-sectional study—Report numbers of outcome events or summary measures 239

Main results 16  (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 14
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included

=

e estimated incidence of postoperative
symptomatic VTE was 0.067% (137/203,943) and
V%E with PE was 0.028% (57/203,943) (Table 1).
Ogsthe 57 PE cases, 35 patients (0.017%) had
hypoxic symptoms, nine patients (0.004%)
prasented with shock, and six patients (0.003%)
had cardiac arrest.”

3] Jejjwis pue|Buiures; |y ‘Buiuiw elep pue 1X@) 01 p

(b) Report category boundaries when continuous variables were categorized S
© If relevant, consider translating estimates of relative risk into absolute risk for a 5
meaningful time period g
=
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity N8 relevant text
analyses o
O =
. . > =
Discussion 3 D
Key results 18 Summarise key results with reference to study objectives 20 g “The main findings of this study are as follows: 1)
2
(%]

thie. incidence of postoperative symptomatic VTE
wighin 2 months after surgery was 0.067% and
VJE with PE was 0.028%, representing 203,943
pgljents from 18 centres in Japan; 2) the
in@idences of postoperative symptomatic VTE
vdied widely, according to surgical and
ar%esthetic characteristics; and 3) nearly half of
the patients were diagnosed within 7 days of the
S\ﬁ%ery, while the rest were diagnosed 7 days
afiier surgery, with the highest number of patients

—
—
>
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didenosed on postoperative day 8.”

Limitations

19

Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias

23-24

“Ezrst, two different databases were combined to
esﬁgrnate the incidence of postoperative
sylinptomatlc VTE. Although the COMMAND
chlstry included real consecutive patients with
acgite symptomatic VTE,[9, 17] for determining
VJE incidence, we included only the cases in
—~ wHich intraoperative management was performed
m EBjé:gan anaesthesiologist. Second, patients outside
Q_ it eligible period in the COMMAND VTE

gistry were also excluded, which may have
T :m'ﬁuenced the results of this study. As a certain
-fumlgnber of patients were excluded due to
3 gnéhglble centres, the incidences of postoperative
o g'yrnptomatlc VTE could have been greatly
Qnguenced especially as the analysis targeted the
‘lo¥ event rates. Third, this is a retrospective
cahort study with inherent limitations based on
th?r observational study design. In particular, the
pi@phylactic and therapeutic management for
pastoperative symptomatic VTE were based on
thg discretion of the attending physicians, which
mg'y have influenced clinical outcomes. However,
inthe COMMAND Registry, the definitions of

V&E were specified in advance, and the follow-up
aér VTE was nearly complete. Finally, we also
c<81s1dered the postoperative date of onset, but the
diSease may have developed before the surgery or
thg diagnosis. Nevertheless, we do not expect a

mgnﬁcant gap between the onset and diagnosis,
because we included only symptomatic patients
wih postoperative VTE.”

|24 sasn 1o} 5UIpn|OL 1 ‘JybruAdoo Aq |

Interpretation

20 Give a cautious overall interpretation of results considering objectives, limitations,

multiplicity of analyses, results from similar studies, and other relevant evidence

24

‘sgibojouyoal Jejiwis pue ‘Bururen |y ‘Buluiw e

“This study, combining the large real-world VTE
d@¥abase and anaesthetic database in Japan,
refealed the incidence, clinical features, and
piggnosis of postoperative symptomatic VTE,
pigviding useful information for all healthcare
p@viders involved in various surgeries.”

Generalizability

21

Discuss the generalizability (external validity) of the study results

21

“Hirst, two different databases were combined to
esfimate the incidence of postoperative
symptomatic VTE. Although the COMMAND
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Rﬁlgistry included real consecutive patients with
a@te symptomatic VTE,[9, 17] for determining
V&E incidence, we included only the cases in
which intraoperative management was performed
byBan anaesthesiologist. Second, patients outside
thig eligible period in the COMMAND VTE
Rggistry were also excluded, which may have
- mﬂuenced the results of this study. As a certain
o Eﬂmmber of patients were excluded due to
@ 3ﬁ‘éhglble centres, the incidences of postoperative
g}@ptomatlc VTE could have been greatly
$nRuenced, especially as the analysis targeted the
event rates.”

|24 sasn 1o} Buipnjoul ‘JybruAdoo Aq |
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Other information

3

o

This work was supported in part by the JSPS
KAKENHI (grant number 20K09242; TM,
piEncipal investigator). The COMMAND VTE
Registry is supported by the independent clinical
ré8earch organization (Research Institute for
P@duction Development, Kyoto, Japan) and

arch funding from Mitsubishi Tanabe Pharma
CRrporation. The research funding had no role in
the des1gn and conduct of the study; collection,
mgnagement analysis, and interpretation of the
da$a and preparatlon review, or approval of the
mgnuscrlpt

Funding 22 Give the source of funding and the role of the funders for the present study and, if 25
applicable, for the original study on which the present article is based

9] lejiwis pue ‘Buiures) |v ‘Buiuiw ejep pue 1xa)

O
*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in ﬁt)h(lg and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published ex‘@np}es of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www. plosmedlcng: or,g/ Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strofg-statement.org.
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ABSTRACT

Objectives: The purpose of this study was to evaluate the incidence, clinical characteristics,

and prognosis of postoperative symptomatic VTE in Japan.

Design: Retrospective observational study. Two datasets, COMMAND VTE Registry and

Japanese Society of Anesthesiologists (JSA) annual report, were used for current analyses.

Setting: Eighteen of 29 centres that participated in the COMMAND VTE Registry.

Participants: Acute symptomatic VTE patients who had undergone surgery 2 months prior

to the diagnosis at 18 centres from January 2010 to December 2013 were identified in the

COMMAND VTE Registry. From each centre’s JSA annual report, the overall population

that had received anaesthetic management during this period was retrieved.

Interventions: None.

Primary and secondary outcome measures: The primary outcome was the incidences and

clinical characteristics of postoperative symptomatic VTE. The secondary outcomes were

recurrent VTE, major bleeding, and all-cause death.

Results: We identified 137 patients with postoperative symptomatic VTE, including 57

patients with pulmonary embolism. The incidences of postoperative symptomatic VTE and

pulmonary embolism were 0.067% and 0.028%, respectively, based on data from 203,943

3

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 57

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o) Bulpnjoul ‘1ybliAdoo Aq paldalold

* jooyasaboysnwse.iq

.


http://bmjopen.bmj.com/

Page 5 of 57

oNOYTULT D WN =

40

41

42

43

44

45

46

47

48

49

50

51

52

53

BMJ Open

patients who underwent surgery, managed by anaesthesiologists, during the study period. The

incidences of postoperative symptomatic VTE varied widely, depending on surgical and

anaesthetic characteristics. Postoperative symptomatic VTE occurred at a median of 8 days

after surgery, with 58 patients (42%) diagnosed within 7 days. The cumulative incidence, 30

days after VTE, of recurrent VTE, major bleeding, and all-cause death was 3.0%, 5.2%, and

3.7%, respectively.

Conclusion: This study, combining the large real-world VTE and anaesthesiology databases

in Japan revealed the incidence, clinical features, and prognosis of postoperative symptomatic

VTE, providing useful insights for all healthcare providers involved in various surgeries.

Trial registration: Not applicable.

Key words: Venous thromboembolism; Pulmonary thromboembolism; Deep vein

thrombosis; Postoperative; Prognosis

4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o) Bulpnjoul ‘1ybliAdoo Aq paldalold

* jooyasaboysnwse.iq

.


http://bmjopen.bmj.com/

oNOYTULT D WN =

54

55

56

57

58

59

60

61

62

63

64

65

BMJ Open

ARTICLE SUMMARY

STRENGTHS AND LIMITATIONS OF THIS STUDY

VTE is considered relatively rare in Asian people, and the small number of cases makes

epidemiological studies difficult to perform.

This study combines data from the large real-world VTE database and anaesthetic

database in Japan to provide information about the incidence, clinical features, and

prognosis of postoperative symptomatic VTE.

Another important feature of the current study was the comparison of the incidence of

postoperative symptomatic VTE across surgical sites.

This was a retrospective cohort study with inherent limitations based on its observational

nature. Furthermore, as a certain number of patients from ineligible centres were

excluded, the incidence of postoperative symptomatic VTE may have been influenced.
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INTRODUCTION

Venous thromboembolism (VTE), including pulmonary embolism (PE) and deep vein

thrombosis (DVT), is a serious postoperative complication which can result in an in-hospital

death. [1, 2] In perioperative management, it is crucial to prevent postoperative symptomatic

VTE and to respond promptly, once it is recognized. Therefore, clinicians should be familiar

with the clinical features of postoperative symptomatic VTE to optimise their management

strategies.

Over the past 20 years, several guidelines have been recommended for the

prophylaxis of postoperative VTE.[3-5] Despite the use of preventive measures, the incidence

of postoperative VTE remains high and varies from 0.58% to 2.2%, according to reports from

Western countries.[6-8] Furthermore, the incidence rate of symptomatic VTE in patients after

spinal surgery for metastases in the spine has been reported to be substantially higher

(11%).[9] However, data on postoperative VTE from a cohort/registry-based study in Asian

countries are scarce. A previous study reported a relatively low incidence (0.031%) of

postoperative VTE throughout Japan.[10] However, it was a surveillance study of

postoperative PE, conducted by mailing questionnaires to anaesthesiologists; therefore, the

possibility of underreporting of events cannot be denied. Although the incidence of VTE in
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Asia has been considered to be lower than Western countries,[11] recent studies have

suggested an underestimation of VTE in Asia.[12-14] No large-scale study has systematically

evaluated the incidence of postoperative symptomatic VTE in Japan.

Therefore, with a collaborative effort between cardiologists and anaesthesiologists,

we investigated the incidence, clinical characteristics, and prognosis of postoperative

symptomatic VTE, using a large, observational, real-world VTE database and an anaesthetic

database of annual reports submitted to the Japanese Society of Anesthesiologists (JSA).

METHODS

Study design, setting, and population

In this study, two datasets were used for analyses. The first was Contemporary ManageMent

AND outcomes in patients with Venous ThromboEmbolism (COMMAND VTE) registry, a

retrospective multicentre cohort study, which provided the data on patients with

postoperative symptomatic VTE. The second was the JSA annual report, which provided

cross-sectional data of all patients, who underwent surgical operations, managed by

anaesthesiologists.
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The design of the COMMAND VTE Registry has been reported in detail

elsewhere.[15] Briefly, this physician-initiated registry was a large cohort of consecutive

patients with acute symptomatic VTE, who were objectively confirmed by the cardiologists

at 29 centres in Japan, between January 2010 and August 2014. In this registry, the hospital

databases were searched for clinical diagnoses and imaging examinations of patients with

suspected VTE, and consecutive patients who met the definition of acute symptomatic VTE

were enrolled. Baseline data were obtained from the hospital charts or hospital databases.

Follow-up data on vital status, recurrent VTE, bleeding, and status of anticoagulation

therapy, according to the prespecified definitions, were collected from the hospital charts,

hospital databases, or by contacting patients, relatives, and/or referring to physicians through

phone and/or mail.

As for the JSA annual reports, the training hospitals certified by the JSA are required

to submit the annual reports to the JSA at the end of the year, which includes the total number

of surgeries managed by anaesthesiologists, patient characteristics in detail, and surgical and

anaesthetic information.

In this study, the JSA annual reports from January 2010 to December 2013 were

collected from 18 centres that participated in the COMMAND VTE Registry. Furthermore,

8
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additional data of patients with postoperative symptomatic VTE, namely operative date,

operative procedure, surgical sites, surgical position, and types of anaesthesia on anaesthetic

charts at each centre, were obtained.

In this study, patients from the 18 centres registered in the COMMAND VTE

Registry, for which the JSA annual report was collected between January 2010 and

December 2013, were enrolled (Figure 1). We could not enrol patients from the remaining 11

centres of the COMMAND VTE Registry as their JSA annual reports and/or additional data

on patients with postoperative symptomatic VTE were unavailable. We also could not

register the patients between January 2014 and August 2014, since the JSA annual report was

from January to December of each year. Furthermore, within the COMMAND VTE Registry,

cases of symptomatic postoperative VTE within 2 months [16] were identified. The overall

population that had received anaesthetic management, during the study period was retrieved

from each centre’s JSA annual report. Besides, additional data of patients with postoperative

symptomatic VTE, namely surgery date, surgical procedure, surgical site, surgical position,

and type of anaesthesia on anaesthetic charts at each centre, were obtained.

Ethics
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This retrospective observational study was conducted according to the STrengthening the

Reporting of OBservational studies in Epidemiology (STROBE) guidelines. This study was

approved by the Ethics Committee of the Kyoto University Hospital, Kyoto, Japan (approval

number: R1822, December 18th, 2018; Chairperson Prof Shinji Kosugi). Following Ethics

Committee approval, additional data, including the JSA annual reports, were collected from

the centres listed in the Command VTE Registry, from March 2019 to September 2019.

Written informed consent from each patient was waived, because we used clinical

information obtained in routine clinical practice. This method is concordant with the

guidelines for epidemiological studies issued by the Ministry of Health, Labor, and Welfare

in Japan.

Patient and Public Involvement Statement

Patients or the public were not involved in the design, conduct, reporting, or dissemination

plans of our research.

Definition of postoperative symptomatic venous thromboembolism

In this study, postoperative symptomatic VTE was defined as a thromboembolic event that

occurred within 2 months of the postoperative period.[16] The symptoms of VTE were

defined as sudden onset dyspnoea, pleuritic and substernal chest pain, cough, fever,
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haemoptysis and syncope for PE; and erythema, warmth, pain, swelling, tenderness, and pain

upon dorsiflexion of the foot for DVT. Additionally, a sudden onset of abnormality in the

vital signs, such as a decrease in arterial oxygen saturation and hypotension were considered

as symptoms of PE.

Collection of baseline patient characteristics and clinical follow-up data

In the COMMAND VTE Registry, data for the patients’ characteristics were collected from

the hospital charts or hospital databases, according to the prespecified definitions, using an

electronic case report form in a web-based database system. Physicians at each of the

institutions were responsible for data entry, and data were automatically examined for

missing or contradictory input and out-of-range values. Additional edits were performed at

the general office of the registry.

Patients with postoperative symptomatic VTE, identified through the COMMAND

VTE Registry, were further investigated at each centre using the anaesthetic charts created

through the collaboration of cardiologists and anaesthesiologists at each participating centre.

Anaesthesia-associated data, such as surgical site, surgical position, and type of anaesthesia

were extracted and incorporated into the data from the COMMAND VTE Registry.
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The outcome measures assessed in this study were recurrent VTE, major bleeding,

and all-cause death during the follow-up period, with a median of 1,507 days, in the

surviving patients. Recurrent VTE was defined as symptomatic PE and/or DVT accompanied

by confirmation of a new thrombus or exacerbation of the thrombus by objective imaging

examinations or autopsy. Major bleeding was defined according to the International Society

of Thrombosis and Hemostasis as a reduction in the haemoglobin level by at least 2 g/dL,

transfusion of at least two units of blood, or symptomatic bleeding in a critical area or an

organ.[17]

Statistical analysis

The incidence of postoperative symptomatic VTE was calculated using a combination of data

from the COMMAND Registry and the JSA annual reports from the 18 centres. The

numerator of the incidence was the number of cases of postoperative symptomatic VTE

extracted from the COMMAND Registry; the denominator was the number of surgeries in

the JSA annual report. The incidence of postoperative symptomatic VTE according to age,

sex, surgical site, surgical position, and type of anaesthesia was calculated. The baseline and

follow-up data were separately recorded for PE with or without DVT and DVT-only groups

in patients with postoperative symptomatic VTE. No imputation was performed for missing
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data. Categorical variables were calculated as numbers and percentages, and continuous

variables were calculated as the means and standard deviations or the medians and

interquartile ranges (IQR) based on their distributions. Additionally, the timing of the

postoperative symptomatic VTE occurrence after the surgery was described. The Kaplan—

Meier method was used to estimate the cumulative incidences of recurrent VTE, major

bleeding, and all-cause death. The log-rank test was used to assess the differences in the

cumulative incidences of the events between the PE- and DVT-only groups. In addition, we

conducted an exploratory analysis to compare patients with and without active cancer. Two-

sided P-values of less than 0.05 were considered significant. All statistical analyses were

performed using SAS version 9.4 for Windows (SAS Institute Inc.; Cary, NC, USA) or JMP

version 14.0.0 (SAS Institute Inc.; Cary, NC, USA).

RESULTS

Figure 1 represents the flow diagram of the study. We enrolled 3,027 consecutive patients

with acute symptomatic VTE, after screening 19,634 consecutive patients with suspected

VTE for eligibility, using the chart review by the physicians at each institution. After
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excluding 2,734 patients without a history of surgery within 2 months before VTE diagnosis,

293 patients were identified with postoperative symptomatic VTE during hospitalisation

among all 29 centres of the COMMAND VTE Registry. Furthermore, 135 patients outside

the eligible period and 21 patients who underwent surgery without the management by

anaesthesiologists, were excluded. Finally, the study population consisted of 137 patients

diagnosed with VTE within 2 months after surgery, from 18 centres, between January 2010

and December 2013. The total number of surgical cases managed by anaesthesiologists

during the study period in 18 centres was 203,943.

Incidence of postoperative symptomatic venous thromboembolism

The estimated incidence of postoperative symptomatic VTE was 0.067% (137/203,943) and

VTE with PE was 0.028% (57/203,943) (Table 1). Of the 57 PE cases, 35 patients (61.4%)

had hypoxic symptoms, 9 patients (15.8%) presented with shock, and 6 patients (10.5%) had

cardiac arrest. As for the surgical site, the incidence of postoperative symptomatic VTE was

relatively high in surgeries involving the brain, hip, and upper/lower limbs. In terms of the

types of anaesthesia, regional anaesthesia with or without general anaesthesia (0.100%) was

associated with a higher incidence of VTE than general anaesthesia alone (0.045%) (Table 1

and Supplemental Table 1).
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Table 1. Incidence of postoperative symptomatic VTE % §
=1 ©
Total bt o
VTE PE PE with hypoxia < = PE with shock PE with arrest
cases c
Overall 203943 137 (0.067%) 57 (0.028%) 35 (0.017%); = (0.004%) 6 (0.003%)
0]
o M
553
=308
Surgical Site P<0.001 P<0.001 P<0.001 ;, §§ P<0.001 P<0.001
Brain 9299 15 (0.161%) 8 (0.086%) 1 (0.01 1%);%‘; §0 (0.000%) 0 (0.000%)
Thorax 11100 4 (0.036%) 3 (0.027%) 2 (0.01 8%);:L rg-_: ol (0.009%) 1 (0.009%)
=00
Cardiovascular 13637 (0.044%) 1 (0.007%) 1 (0.007%)3- (_33 (0.007%) 1 (0.007%)
Thorax and abdomen 1656 2 (0.121%) 0 (0.000%) 0 (0.000%E' 2 (0.000%) 0 (0.000%)
Upper abdomen 27035 17 (0.063%) 11 (0.041%) 8 (0.030%)§ =il (0.004%) 0 (0.000%)
Lower abdomen 42875 31 (0.072%) 16 (0.037%) 11 (0.026%)3: 53 (0.007%) 1 (0.002%)
=] o
Caesarean section 5056 0 (0.000%) 0 (0.000%) 0 (0.000%}:J ?;2() (0.000%) 0 (0.000%)
Head, pharynx, larynx 35414 4 (0.011%) 2 (0.006%) (0.006%); g() (0.000%) 0 (0.000%)
Chest, abdominal wall, ?—J' 3
22633 3 (0.013%) 2 (0.009%) 2 (0.009%)= =) (0.000%) 0 (0.000%)
perineum g 3
3 =
Spine 7040 7 (0.099%) 3 (0.043%) 2 (0.028%)% 21 (0.014%) 1 (0.014%)
Hip, upper/lower limbs 5 . () . () . () E s . () . )
i /1 limbs 25160 48 (0.191%) 11 (0.044%) 6 (0.024%) 2 (0.008%) 2 (0.008%)
: o
Other 2038 0 (0.000%) 0 (0.000%) 0 (0.000%) E{) (0.000%) 0 (0.000%)

All data are described as numbers and percentages. The proportions of cases at each surgical site were compgped using the chi-squared test.
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Baseline characteristics and timing of venous thromboembolism diagnosis

Table 2 shows the demographic and clinical characteristics of patients with postoperative

symptomatic VTE. Figure 2 presents the duration from the surgery to the diagnosis of

postoperative symptomatic VTE. The median inter-quartile duration was 8 days (4—15 days);

and 58 patients (42%) were diagnosed within 7 days of surgery, while 79 patients (58%) were

diagnosed 7 days after the surgery. The greatest number of patients were diagnosed with VTE

on postoperative day 8.

Table 2. Baseline patients’ characteristics

Buipnjoul ‘1ybuAdoo Aq paloalold

=)
Total VTE PE with or DVT onlyg
without DVT %g
N=137 (N=57) (N=80) 3
Baseline characteristics §§
Age (years) 662 =15.5 677 £126 651 17238
Men 55 (40.1%) 22 (38.6%) 33 (41.3%3
Body weight (kg) 563 +11.8 578 111 553 #1233
Body mass index (kg/m?) 232 443 23.6 £3.7 229 +4.7 i
Surgical and anaesthesia characteristics s
ASA PS é
ASAPS1 19 (13.9%) 10 (17.5%) 9 (11.3‘@
ASAPS2 91 (66.4%) 42 (73.7%) 49 (61.3"/§ “
ASA PS3 22 (16.1%) 4 (7.0%) 18 (22.50/%
ASA PS 4 5 (3.6%) 1 (1.8%) 4 (5.0%)%
Emergent surgery 18 (13.1%) 11 (19.3%) 7 (8.8%)2_’_ \
Surgical site b
Hip and limb 48 (35.0%) 11 (19.3%) 37 (46.3%)
Brain 15 (10.9%) 8 (14.0%) 7 (8.8%)
Thorax and mediastinum 4 (2.9%) 3 (5.3%) 1 (1.3%)
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General anaesthesia with regional anaesthesia

Local anaesthesia
Surgical position

Supine position

Prone position

Lateral position
Lithotomy position

Other position
Comorbidities
Hypertension

Diabetes mellitus
Chronic kidney disease
Dialysis

History of chronic lung disease
History of heart failure
History of myocardial infarction
History of stroke

Atrial fibrillation

Liver cirrhosis
Connective tissue disease
History of VTE

History of major bleeding
Active cancer

Varicose vein

Anticoagulants at VTE diagnosis

17

61
56
20

100

18

11

43
15
24

13

— L W oo O ~ O

17
41

14

(4.4%)
(1.5%)
(12.4%)
(22.6%)
(2.9%)
(2.2%)
(5.1%)

(44.5%)
(40.9%)
(14.6%)

(73.0%)
(4.4%)
(13.1%)
(8.0%)
(1.5%)

(31.4%)
(10.9%)
(17.5%)
(1.5%)
(9.5%)
(4.4%)
(2.9%)
(6.6%)
(5.8%)
(2.2%)
(3.6%)
(0.7%)
(12.4%)
(29.9%)
(5.8%)
(10.2%)
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0
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16
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(3.5%)
(3.5%)
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(45.6%)
(42.1%)
(12.3%)

(68.4%)
(3.5%)
(12.3%)
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(38.6%)
(12.3%)
(14.0%)
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(5.3%)
(5.3%)
(0.0%)
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(4.4%)
(2.2%)
(3.6%)

(46.7%)

(82.6%)
(4.4%)
(59.0-
91.8)
(26.3%)
(8.6-
31.5)
(2.9%)
(83.9%)
(78.1%)
(8.0%)
(5.8%)
(19.0%)
(4.4%)
(1.5%)

35

21

45

72.7

17

16.8

(5.3%)
(3.5%)
(1.8%)

(61.4%)
(15.8%)
(10.5%)
(36.8%)

(83.3%)
(8.8%)
(51.2-
87.7)
(29.8%)
(8.6-
39.3)
(5.3%)
(93.0%)
(91.2%)
(3.5%)
(8.8%)
(22.8%)
(10.5%)
(3.5%)

43

64

80.4

19

16.4

62
55

13

1

2

3 .

4 Heparin 6

Z Warfarin 3

7 Direct oral anticoagulant 5

S Presentation

1(1) PE with hypoxemia -

12 PE with Shock -

1 . .

12 PE with cardiac arrest/collapse -

12 Proximal DVT 64

17 Laboratory tests at diagnosis

1 .

1 g Anaemia 109

;‘1) Thrombocytopenia 6

22 .

23 e¢GFR (mL/min/m?) 78.3

24

;2 eGFR <60mL/min/m? 36

27 .

28 D-dimer (pg/mL, n=122) 16.5

29

2(1) Thrombophilia 4

32 Initial anticoagulation therapy 115

gi Heparin 107

g 2 Fondaparinux 11

37 Thrombolysis 8

gg Inferior vena cava filter use 26

2(1) Ventilator support 6

42 Percutaneous cardiopulmonary support 2

4 . . . .

42 227  Categorical variables are presented as numbers and percentages, and continuous variables are
22 228  presented as the means and standard deviations or the medians and interquartile ranges based
47 229  on their distributions. Chronic kidney disease was diagnosed if there was persistent

4 . . . .

42 230  proteinuria or if eGFR was <60 mL/min/1.73 m? for more than 3 months. The values of
?1) 231  eGFR were calculated based on the equation reported by the Japan Association of Chronic
52 232 Kidney Disease Initiative [man: 194*Scr—1.094*age-0.287, woman: 194*Scr—1.094*age-
gi 233 0.287*0.739]. Anaemia was diagnosed if the value of haemoglobin was <13 g/dL for men
gg 234 and <12 g/dL for women. Thrombophilia includes protein C deficiency, protein S deficiency,
57 235  antithrombin deficiency, and antiphospholipid syndrome.
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Abbreviations: ASA PS, American society anesthesiologists Performance Status; DVT, deep
venous thrombosis; eGFR, estimated glomerular filtration rate; PE, pulmonary embolism;

VTE, venous thromboembolism

Clinical outcomes after postoperative symptomatic venous thromboembolism

The cumulative incidence of recurrent VTE was 3.0% at the 30-day follow-up, 5.3% at the

90-day follow-up, and 5.3% at the 5-year follow-up after postoperative symptomatic VTE

(Figure 3a). The cumulative incidence of major bleeding was 5.2% at 30-day follow-up, 6.7%

at the 90-day follow-up, and 12.6% at the 5-year follow-up (Figure 3b). The cumulative

incidence of all-cause death was 3.7% at the 30-day follow-up, 5.1% at the 90-day follow-up,

and 27.4% at the 5-year follow-up (Figure 3c). The details of clinical events within 90 days

are given in Supplemental Table 2. VTE recurrence occurred in seven patients (4 patients

were treated with anticoagulant therapy), all of which were early recurrences within 60 days

of diagnosis. The difference in the cumulative incidence of recurrent VTE, major bleeding,

and all-cause death was not significant between the PE- and DVT-only groups, although the

30-day incidence of major bleeding and all-cause death was higher in the PE group than in

the DVT-only group (11.1% versus 1.3%, and 8.8% versus 0.0%, respectively) (Figure 4).

The cumulative 5-year incidence of recurrent VTE was not significantly different between

patients with and without active cancer (9.9% versus 3.3%, Log-rank P=0.13) (Figure 5). In
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contrast, the cumulative 5-year incidences of major bleeding and all-cause death were

significantly higher in patients with active cancer than in those without active cancer (major

bleeding: 21.3% versus 8.8%, Log-rank P=0.046, all-cause death: 45.5% versus 19.8%, Log-

rank P=0.001) (Figure5).

DISCUSSION

The main findings of this study are as follows: 1) the incidence of postoperative symptomatic

VTE within 2 months after surgery was 0.067% and VTE with PE was 0.028%, representing

203,943 patients from 18 centres in Japan; 2) the incidence of postoperative symptomatic

VTE varied widely, according to surgical and anaesthetic characteristics; and 3) nearly half

of the patients were diagnosed within 7 days of the surgery, while the rest were diagnosed 7

days after surgery, with the highest number of patients diagnosed on postoperative day 8.

The strength of the present study is that the diagnosis of symptomatic VTE was

accurately diagnosed by cardiologists (specialists for VTE in Japan), and the detailed

information about this post-operative complication and its long-term prognosis could be

evaluated, in contrast to previous studies on the subject.
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VTE is considered relatively rare in Asian people and the small number of cases

makes epidemiological studies difficult to perform.[11] Previously, three major studies from

Japan had evaluated the incidence of the postoperative complication of VTE.[10,18,19] The

first study was based on the JSA initiated questionnaire annual survey, where the incidence of

PE was 0.031% (3,667/ 11,786,489).[10] The second study used the diagnosis—procedure

combination (DPC) database, and the incidence of VTE and PE was 0.24% (2,485/1,016,496)

and 0.05% (538/1,016,496), respectively.[18] The third study used the National Clinical

Database (NCD), a nationwide project linked to the surgical board certification system. The

incidence of DVT and PE was 0.26% (984/382,124) and 0.14% (553/382,124),

respectively.[19] The incidence of postoperative symptomatic VTE in the current study was

lower than that in the DPC study. In the DPC study, VTE was identified based on the

International Classification of Diseases, 10th version (ICD-10) codes; and therefore, it may

have been misclassified and overrated. In this study, we used data on symptomatic VTE

confirmed by cardiologists. This may explain the lower incidence compared with the NCD

study, which included asymptomatic VTE. The incidence of postoperative VTE was reported

to be 0.58%—2.2%, based on the clinical databases in the USA. Therefore, postoperative VTE

incidence was suggested to be lower in Japan than in the United States and Europe. These

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 57

"salbojouyoal Jejiwis pue ‘Bulures; | ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o) Bulpnjoul ‘1ybliAdoo Aq paldalold
* jooyasaboysnwse.iq


http://bmjopen.bmj.com/

Page 23 of 57

oNOYTULT D WN =

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

BMJ Open

differences could be explained by ethnic variations.[11] Western guidelines, [4, 5] due to

racial disparities, are more likely to lead to over-triage in the Japanese population.

Another important feature of the current study was the comparison of the incidence of

postoperative symptomatic VTE across surgical sites. Similar to the JSA initiated

questionnaire study,[10] neurosurgeries and orthopaedic surgeries (hip, upper, and lower

extremity) were associated with a higher incidence of postoperative symptomatic VTE.

According to the Japanese guidelines, there is a high risk of postoperative symptomatic VTE

in patients over 40 years of age undergoing major cancer surgery; however, in the present

study, abdominal surgery was not identified with high risk. Therefore, risks should be

stratified according to the surgical sites and procedures, and the additional risks in each

patient should be considered in the preventive strategies.

Additionally, in this study, the timing of the onset of postoperative symptomatic VTE

was bimodal. These results may suggest that postoperative symptomatic VTE occurs, not

only in the very acute postoperative period, which is directly affected by surgical

immobilisation, but also approximately 10 days after surgery; the information can guide the

healthcare providers involved in surgery, regarding the risk perception and diagnosis of

postoperative symptomatic VTE.
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The duration of anticoagulant therapy is generally divided into an initial treatment

phase (up to 7 days), a maintenance treatment phase (~3 months after the initial treatment),

and prolonged treatment phase (beyond 3 months).[20] Surgery is a transient risk factor for

VTE; prolonged treatment is usually not performed, as the possibility of recurrence is

considered relatively low. In this study, VTE recurrence had occurred in all seven affected

patients within 3 months of the onset, and no recurrence was observed after 3 months,

suggesting the importance of relatively early recurrence.

PE was apparently associated with a higher mortality, especially in the early phase of

postoperative symptomatic VTE, although the difference between the PE- and DVT-only

groups was not significant. This difference may be explained by the insufficient sample size.

Notably, the initial mortality rate and recurrence rate was higher for acute PE than for

DVT.[21, 22] Therefore, in comparison to DVT, postoperative PE should be more closely

monitored and aggressively treated.[3]

Study limitations

First, two different databases were combined to estimate the incidence of postoperative

symptomatic VTE. Although the COMMAND Registry included real consecutive patients

with acute symptomatic VTE,[10, 18] for determining VTE incidence, we included only the
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cases in which intraoperative management was performed by an anaesthesiologist. Second,

patients outside the eligible period in the COMMAND VTE Registry were also excluded,

which may have influenced the results of this study. As a certain number of patients were

excluded due to ineligible centres, the incidence of postoperative symptomatic VTE could

have been greatly influenced, especially as the analysis targeted low event rates. Third, this

was a retrospective cohort study with inherent limitations based on the observational study

design. In particular, the prophylactic and therapeutic management for postoperative

symptomatic VTE were based on the discretion of the attending physicians, which may have

influenced the clinical outcomes. However, in the COMMAND Registry, the definitions of

VTE were specified in advance, and the follow-up after VTE was nearly complete. Fourth,

the incidence of postoperative symptomatic VTE may depend on the status of VTE

prophylaxis. However, the JSA annual report does not include data on prophylaxis status, and

we could not determine this status for the entire study population. Fifth, the JSA annual

report does not include data on the status of malignancy either, and we could not determine it

for the entire study population. Finally, we also considered the postoperative date of onset,

but the disease may have developed before the surgery or the diagnosis. Nevertheless, we do
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not expect a significant gap between the onset and diagnosis, because we included only

symptomatic patients with postoperative VTE.

Conclusions

This study, combining the large real-world VTE database and anaesthetic database in Japan,

revealed the incidence, clinical features, and prognosis of postoperative symptomatic VTE,

providing useful information for all healthcare providers involved in various surgeries.
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Figure legends

Figure 1. Study flow diagram.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism;

JSA, Japanese Society of Anesthesiologists; COMMAND VTE, Contemporary management

and outcomes in patients with venous thromboembolism.

Figure 2. The distribution of days of VTE diagnosis after surgery.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism.

Figure 3. The Kaplan—Meier curves for the clinical events after VTE diagnosis.

(a) Recurrent VTE, (b) Major bleeding, and (c) All-cause death.

VTE, venous thromboembolism.

Figure 4. The Kaplan—Meier curves for the clinical events after VTE diagnosis

comparing PE and DVT.

(a) Recurrent VTE, (b) Major bleeding, and (c) All-cause death.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism
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Figure 5. The Kaplan—Meier curves for clinical events after VTE diagnosis with and

without active cancer.

(a) Recurrent VTE, (b) Major bleeding, and (c) All-cause death.

DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism
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| COMMAND VTE Registry | |

Annual reports to JSA from each centre

19,634 patients with suspected VTE
screened for eligibility

(January 2010-August 2014, 29 centres in Japan)

16,607 patients who did not meet the definition
of acute symptomatic VTE

The training hospitals certified by JSA
are obliged to submit the annual reports
to JSA at the end of the year, which

Study Population
137 patients
who developed VTE in hospital after surgery within 2 months before
diagnosis (January 2010- December 2013, 18 centres in Japan)

29 include total number of surgeries
| 3,027 patients with acute symptomatic VTE | centres managed by anaesthesiologists and
detailed patients’ characteristics and
— — — surgical and anaesthetic information
2,734 patients without history of surgery
within 2 months before diagnosis
| 293 patients with history of surgery |
within 2 months before diagnosis
135 patients
out of 18 eligible centres and out of eligible period
158 patients with history of surgery We collected the annual reports of
among 18 eligible centres during eligible period anaesthesia from January 2010 to
December 2013 among the 18 centres
21 patients who underwent which participated in the COMMAND
without the management by anaesthesiologists 18 VTE registry.
centres

203,943 cases

of surgery with the mar

gist

1t by ar

(January 2010- December 2013, 18 centres in Japan)

297x209mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

jooyasaboysnwseiq
Vv11-7z39 wswuedsq 1e G202 ‘vT AN uo jwod fwq usdolway/:diy woly papeojumoq 'Zzog Aleniged 9T uo 060550-T202-uadolwag/9eTT 0T Se paysiignd 1s.iy :uadQ CING


http://bmjopen.bmj.com/

oNOYTULT D WN =

N

number of cases
o] 3

@

,

BMJ Open

Postoperative Symtomatic VTE

= PE = DVT

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

Days of VTE diagnosis after surgery

297x209mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 38 of 57

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* jooyoasaboysnwselq
Vv11-7z39 wswuedsq 1e G202 ‘vT AN uo jwod fwq usdolway/:diy woly papeojumoq 'Zzog Aleniged 9T uo 060550-T202-uadolwag/9eTT 0T Se paysiignd 1s.iy :uadQ CING


http://bmjopen.bmj.com/

BMJ Open

Page 39 of 57

BMJ Open: first published as 10.1136/bmjopen-2021-055090 on 16 February 2022. Downloaded from http://omjopen.bmj.com/ on May 14, 2025 at Department GEZ-LTA
Erasmushogeschool .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

g B H
wm i
< g 5 |ef- s
© 2 |
3 JE |
@ ¥ :
7]
S
®©
nmv% & & =
-3 B
I 0UBpIoU| BANBINWNY —
- —
[
g : @]
8 h H
R o
8 e 2 g o
= N ™
g |: LI 1%
g % . o
o i = o
o
2 mmm H aIJ\
= 2
s :
] s £
5 S
[} ) P N
=5 &8 &8 § & 8 b
= ~
=) 8ousploul BAIEINWND PN
(o}
8 L L
3 |1
. 8 |
“E |1
w mm i g g
= 2
z &
I E]
e
5
o =
e £ £ £ £ 2 2
¥ 8 8 8 & R
m 2UapIoUl BAREINWING
O AN N<TNONOVDAOD —ANNTUNMONODONO—ANMNMTNUONODNO—ANMTNWMONODOANO—ONMSTLWNONOO
= AN N<TNONOODrE AN AN AN AN ANANANANANANOMOOMO MO OO NN NN T TTTTTTITTT DD DD WL NN LWNLWLLWN

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

(a) Recurrent VTE
100%
= PE with or without DVT

80% . DVTonly

60%
Log-rank P=0.87

40%

Cumulative incidence

0 365 730 1005

Days after diagnosis

BMJ Open

(b) Major bleeding
100%

= PE with or without DVT
80% - — DVTonly

Log-rank P=0.06

Cumulative incidence

[ 365 730 1095

Days after diagnosis

(c) All-cause death

100%
— PE with or without DVT

§ 80% | DVT only
2
2 6%
§ Log-rank P=0.30
Y
)
E
E om
o

0%

0 365 730 1005 1460 1825

Days after diagnosis

ey Tam  Shdey  S0dwy

297x209mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 40 of 57

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

jooyasaboysnwseiq
Vv11-7z39 wewuedsq 1e 20z ‘vT AN uo jwod fwqg usdolway/:diny woly papeojumoq Zzog Areniged 9T U0 060550-T202-uadolwa/9eTT 0T Se paysiignd 1sii :uadQ CING


http://bmjopen.bmj.com/

Page 41 of 57 BMJ Open

oNOYTULT D WN =

(a) Recurrent VTE (b) Major bleeding (c) All-cause death

100% 100% 100%
11 — Active cancer — Active cancer
80%- = No active cancer 80% = No active cancer

- Active cancer
80% = No active cancer
0% Log-rank P=0.13

o0t Log-rank P=0.048 oo Log-rank P=0.001

Cumulative incidence
Cumulative incidence

—_
w
Cumulative incidence

0 365 730 1005 1460 1825 0 385 730 1085 1460 1825 0 365 730 1085 1460 1825
‘I 6 Days after diagnosis Days after diagnosis Days after diagnosis

17 s e = me e e o e wn e e S e el e e e

31 297x209mm (300 x 300 DPI)

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

jooyasaboysnwseiq
Vv11-7z39 wewuedsq 1e 20z ‘vT AN uo jwod fwqg usdolway/:diny woly papeojumoq Zzog Areniged 9T U0 060550-T202-uadolwa/9eTT 0T Se paysiignd 1sii :uadQ CING


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Supplemental Table 1. Incidence of postoperative symptomatic VTE

110 060550-T202-uadoluwiag/g

Page 42 of 57
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=]

Total cases VTE PE PE with ia  PE with shock PE with arrest
Overall 203943 137  (0.067%) 57 (0.028%) 35 (0.7 ‘%i) 9 (0.004%) © (0.003%)
o
™5
Type of anaesthesia gf,
Inhalation general anaesthesia 110833 49  (0.044%) 23 (0.021%) 13 (0. @‘%) 3 (0.003%) 1 (0.001%)
Total venous general anaesthesia 25467 12 (0.047%) 3 (0.012%) 1 (0.@%"5} 1 (0.004%) 1 (0.004%)
Inhalation general anaesthesia oz g%
Q
combined with regional 34872 46  (0.132%) 19 (0.054%) 11 (0.(?%’/3) 2 (0.006%) 2 (0.006%)
anaesthesia g: g
Total venous general anaesthesia i =
combined with regional 12863 10 (0.078%) 5 (0.039%) 4 (0.05 1‘%} 2 (0.016%) 1 (0.008%)
anaesthesia = %
Q o
Combined spinal and epidural » 3
. 4078 4  (0.098%) 0 (0.000%) O (0.00%) 0  (0.000%) O (0.000%)
anaesthesia o 3
3 5
Epidural anaesthesia 623 0  (0.000%) O (0.000%) O (0.090%) 0 (0.000%) 0 (0.000%)
Spinal anaesthesia 13522 16 (0.118%) 7 (0.052%) 6 (0.084%) 1 (0.007%) 1 (0.007%)
Conduction anaesthesia 560 0  (0.000%) O (0.000%) O (0.@0‘@ 0  (0.000%) O (0.000%)
Other 1125 0  (0.000%) O (0.000%) O (0.(%)0%) 0  (0.000%) O (0.000%)
ASA classification 8
ASA PS class 1 56196 16 (0.028%) 7 (0.012%) 5 (0.009‘%) 1 (0.002%) 1 (0.002%)
ASA PS class 2 98410 85 (0.086%) 37 (0.038%) 22 (0.0220/25) 4  (0.004%) 2 (0.002%)
o
N
r
>
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2 3

ER

Al
ASA PS class 3 25563 17 (0.067%) 2 (0.008%) 2 (0.@80}%) 1 (0.004%) 1 (0.004%)
ASA PS class 4 549 1 (0.182%) 0 (0.000%) O (0. @00/%) 0 (0.000%) O (0.000%)
ASA PS class 5 11 0 (0.000%) O (0.000%) O (0. Q@O‘Zg} 0 (0.000%) O (0.000%)
ASA PS class 6 1 0 (0.000%) O (0.000%) O (0. GBQ.IE) 0 (0.000%) O (0.000%)
ASA PS class 1E 5300 3 (0.057%) 3 (0.057%) O (0. @6‘2@ 0 (0.000%) O (0.000%)
ASA PS class 2E 9575 6 (0.063%) 5 (0.052%) 4 (0. (Elﬁ%?) 2 (0.021%) 1 (0.010%)
ASA PS class 3E 6514 5 (0.077%) 2 (0.031%) 1 (0. (ﬁg%"/g) 0 (0.000%) O (0.000%)
ASA PS class 4E 1446 4 (0277%) 1 (0.069%) 1 (0. 069—%) 1 (0.069%) 1 (0.069%)
ASA PS class SE 109 0 (0.000%) O (0.000%) O (0. (BD@%L) 0 (0.000%) O (0.000%)
ASA PS class 6E 1 0 (0.000%) O (0.000%) O (0. (E)O%) 0 (0.000%) O (0.000%)

3

Classification error 268 - - - - - a = - - - -

z 3

5 5

Surgical position = 2
Supine position 147838 100 (0.068%) 39 (0.026%) 22 (0. QJS%) 5  (0.003%) 3 (0.002%)
Prone position 10106 6  (0.059%) 2 (0.020%) 2 (0. (@0"}%) 1 (0.010%) 1 (0.010%)
Lateral position 20642 18 (0.087%) 7 (0.034%) 4 (0. (ﬁ9"/§) 2 (0.010%) 2 (0.010%)
Lithotomy position 22882 11 (0.048%) 8 (0.035%) 6 (0. 0260@ 1 (0.004%) O (0.000%)
Sitting position 1069 0 (0.000%) O (0.000%) O (0. @0"/5) 0 (0.000%) O (0.000%)
Other 1406 2 (0.142%) 1 (0.071%) 1 (0. (ﬁ 1 0)"‘) 0 (0.000%) O (0.000%)

O

&

Age (years old) »
0-5 9518 0 (0.000%) O (0.000%) O (0.000‘5) 0 (0.000%) O (0.000%)

Q
6-18 10255 2 (0.020%) O (0.000%) O (0.000%) 0  (0.000%) 0O (0.000%)

D

o

N

r

>
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o ©

s 3

Q

= 8

S &

= Q
19-65 99283 47  (0.047%) 19 (0.019%) 11 (0.@10}%) 4 (0.004%) (0.003%)
66-85 79796 82 (0.103%) 36 (0.045%) 22 (0.@8";58) 4 (0.005%) (0.003%)
86- 5081 6 (0.118%) 2 (0.039%) 2 (0.Q:§9°%) 1 (0.020%) (0.020%)
Classification error 10 - - - - - . g‘ - - -

gl

2es
Men 99712 45  (0.045%) 16 (0.016%) 10 (0.@@‘@ 2 (0.002%) (0.001%)
Women 104223 92  (0.088%) 41 (0.039%) 25 (0. Z"%} 7 (0.007%) (0.005%)
Classification error 8 3 - - - - - - - -

All data were described as number and percentage.

Abbreviations: ASA PS, American society anesthesiologists performance status; PE, pulmonary e

thromboembolism
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Supplemental Table 2. Details of clinical events within 90 days after postoperative symptomati‘c \%E events
Time from Time from S 5 o History of
. Types . c  &ype of , Preexisting
Case index VTE . surgery to Surgical ASA @ . Surgical . VTE or
Age Sex BM ofindex ) ) . © afaesthesi - Medical ]
Number to events index VTE site classification @ ¢ position . major
VTE 235 a Conditions ]
(days) (days) SN bleeding
SER
Cases of recurrent VTE %30
SG=
. a2s .
PE with ) 2ogo Spinal
1 73 Woman 24.8 9 5 Brain 2 2 GA(D) .
DVT g 3 position
2 3
Upper 3 GA(I) with  Spinal
2 69 Woman 26.5 48 PE 4 PP 220 P AC
abdomen s R& position
2 32
PE with Lower @ 3 Lithotomy HT, DM,
3 75  Man 21.3 27 21 2 » SR ..
DVT abdomen 3 o position CKD, AC
o 3
. ?—J' 8 Spinal
4 53 Man 216 7 DVT 11 Brain 2 2 GA(]) N HT, CKD
@ S position
3 =
Lower S GA(I) with Spinal
5 40 Woman 14.3 59 DVT 7 2 e K . CKD, AC
abdomen @ RA position
Lower ® Spinal
6 60 Woman 25.8 38 DVT 6 1 TEVA o CKD
abdomen o position
Q
5
g
o
m
N
=
_|
>
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S B
s 3
Q
=2 O
- R
3 ©
- a1
< al
S 8 CKD
Lower < Gg(l) with Spinal L Major
7 75 Woman 17.7 17 DVT 4 2 o > . (Dialysis), _
abdomen c R& position bleeding
e o AC
0
o c
. . o Mo
Cases of major bleeding 78S
=38
OC N
gz
PE with X2 0o Spinal
I 73 Woman 248 25 5 Brain 2 5BAX) pima
DVT 263 position
588
Lower » GA(I) with Spinal
5 40 Woman 14.3 44 DVT 7 2 3 = o CKD, AC
abdomen 2 R% position
> = . ) CKD )
Lower = GA(I) with Spinal S Major
7 75 Woman 17.7 62 DVT 4 2 o = o (Dialysis), )
abdomen 3 RA position bleeding
e 8 AC
p 5
S5 . VTE,
) e 2 Spinal ]
8 62 Woman 223 3 PE 10 Brain 2 5 T‘EV A . AC Major
= position .
2 bleeding
@
. 5 Spinal
9 49  Man 22.5 4 PE 1 Brain 2 3 GA(D .. HT, Af, AC
g position
@
PE with , ’ Spinal Major
10 59 Woman 224 16 20 Brain 3E GA(D) . HT, CKD, _
DVT position bleeding
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3 S
s 3
1 S 8
2 - B
;‘ , Head, - :
PE with Q 35 Spinal
6 11 50 Man 23.5 14 7 pharynx, 2E S GA(D o AC
7 DVT c o position
8 larynx § §
4 Hip, S me
1 =92
1 (1) upper / C5< Lateral
12 93 Woman 15.5 1 PE 0 2 =3B o HT, CKD
12 lower AN position
13 limb gé- o
14 1mbs e
. 303
15 Hip, o35
16 288 )
17 upper / S~ o Spinal
13 55 Woman 20.2 6 DVT 2 3 3 S& . MI, CTD
18 lower 5 3 position
1 . > 3
23 limbs S
21 = 'i
22 Cases of all-cause death S 3
23 2 _8'
x - G
26 Lower o G%(I) with Spinal ) . Major
7 75 Woman 17.7 85 DVT 4 2 3 5 . (Dialysis), .
27 abdomen = Rgx position bleeding
28 2 2 AC
29 . g S . .
30 PE with ) = Spinal Major
10 59 Woman 22.4 17 20 Brain 3E 3 GA(®) B HT, CKD, ‘
31 DVT S w position bleeding
32 =
33 Hip, & s
> upper / o Lateral
35 12 93 Woman 155 10 PE 0 2 S& . HT, CKD
36 lower o position
37 . ®
38 limbs 5
39 =
40 @
41 N
42 5
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14 65 Man 23.0 1 PE

PE with
15 66 Woman 27.3 1

DVT
16 42 Woman 25.9 1 PE
17 68  Man 24 .4 34 DVT

S o
Abbreviations: BMI, body mass index; DVT, deep venous thrombosis; PE, pulmonary embolism; \Z?FEE
>
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Thorax

Spine
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CLD, LC

HT, DM

DM, CKD, Major
AC bleeding

venous thromboembolism,;

GA(D), inhalation general anaesthesia; TIVA, total venous general anaesthesia; GA(I) with RA, inh@at%n general anaesthesia combined

with regional anaesthesia; TIVA with RA, total venous general anaesthesia combined with regionalgané%sthesia; SA, Spinal anaesthesia,

AC, active cancer; Af, atrial fibrillation; CKD, chronic kidney disease; CLD, chronic lung disease; ETE, connective tissue disease; DM,
(o]

diabetes mellitus; HT, hypertension; LC, liver cirrhosis; MI, myocardial infarction
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STROBE Statement—checklist of items that should be included in reports of observational studies

BMJ Open

Item
No.

Recommendation

Page
No.

Relevant text from manuscript

Title and abstract

1

(a) Indicate the study’s design with a commonly used term in the title or the abstract

1,3

asn ipJ Buipnjoul ‘1ybiAdoo Aq |
U0 060550-TZ02-uadolwa/g

“Igridence, clinical characteristics, and long-term
pl'ggnosm of postoperative symptomatic venous
b ~ th®dmboembolism: a retrospective cohort study”
> l‘l‘lﬁemgn Retrospective observational study. Two
rv ?ﬁafasets COMMAND VTE Registry and
gaganese Society of Anesthesiologists (JSA)
m $iHual report, were used for current analyses.”

(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

34

= Q\ge identified 137 patients with postoperative
=) gyﬁ‘lptomanc VTE, including 57 patients with
o ngmonary embolism. The incidences of
%@toperatlve symptomatic VTE and pulmonary
3 erftbolism were 0.067% and 0.028%, respectively,
S baged on data from 203,943 patients who
u@erwent surgery, managed by
anaestheswloglsts during the study period. The
mgdences of postoperative symptomatic VTE
vqled widely, depending on surgical and
anaesthetlc characteristics. Postoperative
symptomanc VTE occurred at a median of 8 days
af&r surgery, with 58 patients (42%) diagnosed
wathin 7 days. The cumulative incidence, 30 days
af@r VTE, of recurrent VTE, major bleeding, and
alBcause death was 3.0%, 5.2%, and 3.7%,
reSpectively.”

Introduction

<
2

Background/rationale

2

Explain the scientific background and rationale for the investigation being reported

6-7

“Menous thromboembolism (VTE), including
pulmonary embolism (PE) and deep vein
thggmbosis (DVT), is a serious postoperative

plication which can result in an in-hospital
deéth.[l, 2] In perioperative management, it is
ctficial to prevent postoperative symptomatic
VZE and to respond promptly, once it is
regognized. Therefore, clinicians should be
fagiliar with the clinical features of postoperative
sy@ptomatlc VTE to optimize their management
stmtegles
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o O
© ©
< (0]
= 7
1 S N
2 = Oi?’er the past 20 years, several guidelines have
3 2 begn recommended for the prophylaxis of
4 D_ p%toperatlve VTE.[3-5] Despite the use of
5 a pteventlve measures, the incidence of
6 3 pdBtoperative VTE remains high and varies from
7 E 0.58% to 2.2%, according to reports from
8 W;gstern countries.[6-8] However, data on
9 8 p(Etoperatlve VTE from a cohort/registry-based
10 ) y in Asian countries are scarce. A previous
11 @ %ﬁdy reported a relatively low incidence
12 31%) of postoperative VTE throughout
13 m g-ab’an ] However, it was a surveillance study of
14 (gtoperatlve PE, conducted by mailing
15 g@stlonnalres to anaesthesiologists; therefore, the

%ss1b111ty of underreporting of events cannot be
16 = ﬁ@led Although the incidence of VTE in Asia

17 3 hd8 been considered to be lower than Western
18 5. cadintries,[10] recent studies have suggested an
19 cg urﬁleresnmatlon of VTE in Asia.[11-13] No large-
20 > scaie study has systematically evaluated the
21 S mgdence of postoperative symptomatic VTE in
Q
22 = JaBan.”
23 Objectives 3 State specific objectives, including any prespecified hypotheses 7 3 ﬁerefore with a collaborative effort between
24 © c@dlologwts and anaesthesiologists, we
2 .
25 o ingestigated the incidence, clinical characteristics,
26 0, ag%, prognosis of postoperative symptomatic
27 i V@E, using a large, observational, real-world
28 £ VPE database and an anaesthetic database of
29 @ arfgual reports submitted to the Japanese Society
30 = of?nesthesiologists (JSA).”
e <
31 5 =
«Q
32 Methods @ ‘,4:
33 Study design 4 Present key elements of study design early in the paper 7 " “Igthis study, two datasets were used for
34 aq%'lyses. The first was Contemporary
35 N@nageMent AND outcomes in patients with
36 V£&hous ThromboEmbolism (COMMAND VTE)
37 reBistry, a retrospective multicentre cohort study,
38 wgich provided the data on patients with
39 padtoperative symptomatic VTE. The second was
40 th@JSA annual report, which provided cross-
41 sektional data of all patients, who underwent
42 5
43 2 >
42 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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o
sutgical operations, managed by
arfgesthesiologists.”

[8)]

Setting

5 Describe the setting, locations, and relevant dates, including periods of recruitment, 8-9
exposure, follow-up, and data collection

“IBthis study, the JSA annual reports from
Jaguary 2010 to December 2013 were collected
frem 18 centres that participated in the
COMMAND VTE Registry. Furthermore,
ac@itional data of patients with postoperative
sygptomatic VTE, namely operative date,
perative procedure, surgical sites, surgical
dSition, and types of anaesthesia on anaesthetic
gh_'@rts at each centre, were obtained.

&nGhis study, the patients from the 18 centres
Pegistered in the COMMAND VTE Registry, for
$ gch the JSA annual report had been collected
ddBween January 2010 and December 2013, were
eriolled (Figure 1). We could not enrol patients
fr@n the rest of the 11 centres of the COMMAND
V3BE Registry as their JSA annual reports and/or
additional data on patients with postoperative
syfaptomatic VTE were unavailable.”

bl

el

Participants

6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 9
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants

- “Ig this study, the patients from the 18 centres
registered in the COMMAND VTE Registry, for
which the JSA annual report had been collected
befween January 2010 and December 2013, were
er@olled (Figure 1). We could not enrol patients
fr@n the rest of the 11 centres of the COMMAND
V3BE Registry as their JSA annual reports and/or
addglitional data on patients with postoperative
syzptomatic VTE were unavailable. We also
cld not register the patients between January
2034 and August 2014, since the JSA annual
report was from January to December of each
yaar. Further, within the COMMAND VTE
Registry, the patients diagnosed with acute
syoiptomatic VTE, who underwent surgery 2
months prior to the VTE diagnosis, were
identified. The overall population that had
regeived anaesthetic management, during the
stady period was retrieved from each centre’s

J ﬂ annual report. Besides, additional data of

‘salfojouyoal Jejiwis pue ‘Bururefn |v ‘Buluiw erep pue 1xal 01 pale|al sasn 10} Buipnjoul ‘JybliAdod Aq |
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© ©

s 3
1 S 5
2 = pélﬁents with postoperative symptomatic VTE,
3 o ndghely operative date, operative procedure,
4 S_ suggical sites, surgical position, and types of
5 o am@esthesia on anaesthetic charts at each centre,
6 I were obtained.”
7 c o
8 (b) Cohort study—For matched studies, give matching criteria and number of § Ngirelevant text
9 exposed and unexposed = g
10 Case-control study—For matched studies, give matching criteria and the number of LT
1 controls per case o} ‘f
12 Variables Clearly define all outcomes, exposures, predictors, potential confounders, and effect 11-12 g ?I@ the COMMAND VTE Registry, data for the
13 modifiers. Give diagnostic criteria, if applicable Qgefﬁents’ characteristics were collected from the
14 5 mcgpital charts or hospital databases, according to
15 3 gﬁlgprespeciﬁed definitions, using an electronic
16 o ga8c report form in a web-based database system
17 g* Plgysicians at each of the institutions were

3 ‘re§ponsible for data entry, and data were
18 g augomatically examined for missing or
19 @ cantradictory input and out-of-range values.
20 > Agdditional edits were performed at the general
21 3 office of the registry.
22 E Pgients with postoperative symptomatic VTE,
23 2 idgntified through the COMMAND VTE
24 o Registry, were further investigated at each centre
25 2 using the anaesthetic charts created through the
26 28 célaboration of cardiologists and the
27 3 amdesthesiologists at each participating centre.
28 9*: Amaesthesia-associated data, such as surgical site,
29 @ suBgical position, and type of anaesthesia were
30 3 ex®@acted and incorporated into the data from the
31 S cBMMAND VTE Registry.
32 < The outcome measures assessed in this study
33 v wiie recurrent VTE, major bleeding, and all-
34 caise death during the follow-up period, with a
35 mgdian of 1,507 days, in the surviving patients.
36 R§urrent VTE was defined as symptomatic PE
37 arfig/or DVT accompanied by confirmation of a
38 nexv thrombus or exacerbation of the thrombus by
39 olgective imaging examinations or autopsy.
40 jor bleeding was defined according to the
41 Inernational Society of Thrombosis and
42 -
43 4 >
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Hﬁémostams as a reduction in the haemoglobin
leﬁl by at least 2 g/dL, transfusion of at least two
urilils of blood, or symptomatic bleeding in a
cribical area or an organ.[16]”

o
<
(@]
o
©
s
2
E
=
[¢]
c
o
5
Data sources/ 8* For each variable of interest, give sources of data and details of methods of ol NS relevant text
measurement assessment (measurement). Describe comparability of assessment methods if there c 5
is more than one group o o
Bias 9 Describe any efforts to address potential sources of bias 3 Ng relevant text
=m
203
Study size 10 Explain how the study size was arrived at 2 'g\lﬁrelevant text
3R
g
X 0O
Quantitative 11 Explain how quantitative variables were handled in the analyses. If applicable, 2 “élg relevant text
variables describe which groupings were chosen and why 2oz
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 12 § SEhe incidence of postoperative symptomatic VTE
g w& calculated using a combination of data from
5 th# COMMAND Registry and the JSA annual
5 regorts from the 18 centres. The numerator of the
«©«
. ingidence was the number of cases of
= p@toperatlve symptomatic VTE extracted from
8 th& COMMAND Registry; the denominator was
2 thg number of surgeries in the JSA annual report.”
(b) Describe any methods used to examine subgroups and interactions 12 © “Fhe incidence of postoperative symptomatic VTE
g ac%ordlng to age, sex, surgical site, surgical
ﬁ p(gltlon and types of anaesthesia was calculated.
3 Thﬂ baseline and follow-up data were separately
) regorded for PE with or without DVT and DVT-
= ordy groups in patients with postoperative
S symiptomatic VTE.”
(c) Explain how missing data were addressed 12 5 “M imputation was performed for missing data.”
(d) Cohort study—If applicable, explain how loss to follow-up was addressed (8_ Negrelevant text
Case-control study—If applicable, explain how matching of cases and controls was I
addressed TR
Cross-sectional study—If applicable, describe analytical methods taking account of ;’,1
sampling strategy o
(e) Describe any sensitivity analyses NS relevant text
j*
Results =
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially 13-14 “Iggure 1 represents the flow diagram of the study.

eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed

W enrolled 3,027 consecutive patients with acute
syfhptomatic VTE, after screening 19,634
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s 3
1 el
2 ; cdﬁsecutlve patients with suspected VTE for
3 =} el@lblhty, using the chart review by the
4 S pl¥sicians at each institution. After excluding
5 a 2,834 patients without a history of surgery within
6 = 2 Bonths before VTE diagnosis, 293 patients were
7 < idghtified with postoperative symptomatic VTE
8 8 dyfing hospitalization among all 29 centres of the
9 3 C@MMAND VTE Registry. Furthermore, 135
10 Y @ﬁlents outside the eligible period and 21 patients
11 fD aw‘Ho underwent surgery without the management
12 g)@naesthesmloglsts were excluded. Finally, the
13 m %{frﬂy population consisted of 137 patients
” = @iknosed with VTE within 2 months after
Lﬁgery, from 18 centres, between January 2010
12 o g'n_d December 2013. The total number of surgical
Qzﬁes managed by anaesthesiologists during the
17 3 sty period in 18 centres was 203,943.”
13 (b) Give reasons for non-participation at each stage Figure 1 g: Figure 1 gives reasons for non-participation at
Q h stage.
20 (c) Consider use of a flow diagram Figure 1 > “"Esf-le study flow diagram is shown in Figure 1”
21 Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and Tablel 3 “Eable 1 shows the baseline patient characteristics
22 information on exposures and potential confounders Supplemens’ o Ig)oth groups.”
23 tal Tablel 3 S
24 Table2 o ©
25 (b) Indicate number of participants with missing data for each variable of interest a Ngrelevant text
26 e 2
27 (¢) Cohort study—Summarise follow-up time (eg, average and total amount) = N5 relevant text
28 Outcome data 15*%  Cohort study—Report numbers of outcome events or summary measures over time 14,16 = “Fhe estimated incidence of postoperative
29 3 sy?nptornatic VTE was 0.067% (137/203,943) and
30 g VEE with PE was 0.028% (57/203,943) (Table 1).
31 o O'Tithe 57 PE cases, 35 patients (0.017%) had
32 ‘?D- hypoxic symptoms, nine patients (0.004%)
33 ¢ prgsented with shock, and six patients (0.003%)
34 had cardiac arrest. As for the surgical site, the
35 in8idence of postoperative symptomatic VTE was
36 refgtively high in surgeries involving the brain,
37 hi-ﬁ, and upper/lower limbs. In terms of the types
38 ofSinaesthesia, regional anaesthesia with or
39 wghout general anaesthesia (0.100%) was
40 asgpciated with a higher incidence of VTE than
41 gdlﬂeral anaesthesia alone (0.045%) (Table 1 and
42 -
43 . B, . . - >
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Supplemental Table 1).”

”Tgble 2 shows the demographic and clinical
clﬁracterlsncs of patients with postoperative
symptoma‘uc VTE. Figure 2 presents the duration
fr@m the surgery to the diagnosis of postoperative
syglptomatic VTE. The median inter-quartile
dqgatlon was 8 days (415 days); and 58 patients
= (42%) were diagnosed within 7 days of surgery,
) Bafﬁlle 79 patients (58%) were diagnosed 7 days
fD %ffer the surgery. The greatest number of patients
@e diagnosed with VTE on postoperative day

sn Joj ﬁu!pn|ou! ‘ybiAdoo Aq |

Qr

N O
Case-control study—Report numbers in each exposure category, or summary Q S
measures of exposure ¢ 3
Cross-sectional study—Report numbers of outcome events or summary measures 239

Main results 16  (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and 14
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included

=

e estimated incidence of postoperative
symptomatic VTE was 0.067% (137/203,943) and
V%E with PE was 0.028% (57/203,943) (Table 1).
Ogsthe 57 PE cases, 35 patients (0.017%) had
hypoxic symptoms, nine patients (0.004%)
prasented with shock, and six patients (0.003%)
had cardiac arrest.”

3] Jejjwis pue|Buiures; |y ‘Buiuiw elep pue 1X@) 01 p

(b) Report category boundaries when continuous variables were categorized S
© If relevant, consider translating estimates of relative risk into absolute risk for a 5
meaningful time period g
=
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity N8 relevant text
analyses o
O =
. . > =
Discussion 3 D
Key results 18 Summarise key results with reference to study objectives 20 g “The main findings of this study are as follows: 1)
2
(%]

thie. incidence of postoperative symptomatic VTE
wighin 2 months after surgery was 0.067% and
VJE with PE was 0.028%, representing 203,943
pgljents from 18 centres in Japan; 2) the
in@idences of postoperative symptomatic VTE
vdied widely, according to surgical and
ar%esthetic characteristics; and 3) nearly half of
the patients were diagnosed within 7 days of the
S\ﬁ%ery, while the rest were diagnosed 7 days
afiier surgery, with the highest number of patients
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didenosed on postoperative day 8.”

Limitations

19

Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias

23-24

“Ezrst, two different databases were combined to
esﬁgrnate the incidence of postoperative
sylinptomatlc VTE. Although the COMMAND
chlstry included real consecutive patients with
acgite symptomatic VTE,[9, 17] for determining
VJE incidence, we included only the cases in
—~ wHich intraoperative management was performed
m EBjé:gan anaesthesiologist. Second, patients outside
Q_ it eligible period in the COMMAND VTE

gistry were also excluded, which may have
T :m'ﬁuenced the results of this study. As a certain
-fumlgnber of patients were excluded due to
3 gnéhglble centres, the incidences of postoperative
o g'yrnptomatlc VTE could have been greatly
Qnguenced especially as the analysis targeted the
‘lo¥ event rates. Third, this is a retrospective
cahort study with inherent limitations based on
th?r observational study design. In particular, the
pi@phylactic and therapeutic management for
pastoperative symptomatic VTE were based on
thg discretion of the attending physicians, which
mg'y have influenced clinical outcomes. However,
inthe COMMAND Registry, the definitions of

V&E were specified in advance, and the follow-up
aér VTE was nearly complete. Finally, we also
c<81s1dered the postoperative date of onset, but the
diSease may have developed before the surgery or
thg diagnosis. Nevertheless, we do not expect a

mgnﬁcant gap between the onset and diagnosis,
because we included only symptomatic patients
wih postoperative VTE.”

|24 sasn 1o} 5UIpn|OL 1 ‘JybruAdoo Aq |

Interpretation

20 Give a cautious overall interpretation of results considering objectives, limitations,

multiplicity of analyses, results from similar studies, and other relevant evidence

24

‘sgibojouyoal Jejiwis pue ‘Bururen |y ‘Buluiw e

“This study, combining the large real-world VTE
d@¥abase and anaesthetic database in Japan,
refealed the incidence, clinical features, and
piggnosis of postoperative symptomatic VTE,
pigviding useful information for all healthcare
p@viders involved in various surgeries.”

Generalizability

21

Discuss the generalizability (external validity) of the study results

21

“Hirst, two different databases were combined to
esfimate the incidence of postoperative
symptomatic VTE. Although the COMMAND
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Rﬁlgistry included real consecutive patients with
a@te symptomatic VTE,[9, 17] for determining
V&E incidence, we included only the cases in
which intraoperative management was performed
byBan anaesthesiologist. Second, patients outside
thig eligible period in the COMMAND VTE
Rggistry were also excluded, which may have
- mﬂuenced the results of this study. As a certain
o Eﬂmmber of patients were excluded due to
@ 3ﬁ‘éhglble centres, the incidences of postoperative
g}@ptomatlc VTE could have been greatly
$nRuenced, especially as the analysis targeted the
event rates.”

|24 sasn 1o} Buipnjoul ‘JybruAdoo Aq |
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Other information

3

o

This work was supported in part by the JSPS
KAKENHI (grant number 20K09242; TM,
piEncipal investigator). The COMMAND VTE
Registry is supported by the independent clinical
ré8earch organization (Research Institute for
P@duction Development, Kyoto, Japan) and

arch funding from Mitsubishi Tanabe Pharma
CRrporation. The research funding had no role in
the des1gn and conduct of the study; collection,
mgnagement analysis, and interpretation of the
da$a and preparatlon review, or approval of the
mgnuscrlpt

Funding 22 Give the source of funding and the role of the funders for the present study and, if 25
applicable, for the original study on which the present article is based
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O
*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in ﬁt)h(lg and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published ex‘@np}es of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www. plosmedlcng: or,g/ Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strofg-statement.org.
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