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ABSTRACT

Objectives: The optimal management of patients with acute pancreatitis (AP) and 
splanchnic vein thrombosis (SVT) remains unknown. This systematic review and 
meta-analysis aimed to see if therapeutic anticoagulation (AC) improves outcomes in 
patients with AP and SVT.

Methods: A systematic review was performed according to PRISMA guidelines. Main 
outcomes were recanalization, recurrent venous thromboembolism, development of 
varices, collaterals or cavernoma, haemorrhage and mortality. Meta-analysis were 
performed with the Mantel-Haenszel random effect models.

Results: Seven retrospective cohort studies (3495 patients) were included. SVT oc-
curred in 233 (7%) patients and involved most frequently the splenic vein (44%). 
Therapeutic AC was administered to 109 (47%) patients, most frequently to those with 
triple vessel thrombosis (72%) and least to those with isolated splenic vein (22%) or 
superior mesenteric vein thrombosis (0%). Most studies administered (low molecular 
weight) heparin followed by warfarin (duration ranged between 1.5 and 12 months). 
This meta-analysis showed an absolute risk difference of 9% (95% confidence interval 
[CI] = -11-28%) for recanalization, -3% (95% CI = -19-12%) for the development 
of varices, collaterals or cavernoma, 3% (95% CI = -6-12%) for hemorrhage and 2% 
(95% CI = -8-12%) for mortality.

Conclusions: Based on the currently available data, it remains unclear if therapeutic 
anticoagulation provides benefit to acute pancreatitis patients with splanchnic vein 
thrombosis. These results are based on low quality data underlining the need for 
further higher quality studies.
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INTRODUCTION

Acute pancreatitis (AP) may be complicated by splanchnic vein thrombosis (SVT) af-
fecting the splenic vein (SpIV), portal vein (PV) and superior mesenteric vein (SMV), 
either isolated or effecting several venous segments (1, 2). This typically occurs in 
patients that develop moderate or severe AP with (peri)pancreatic necrosis or fluid 
collections (3). Although the pathophysiology underlying SVT in AP is incompletely 
understood, it is believed that the inflammatory state, along with the direct mass 
of fluid collections, facilitate venous stasis and activation of coagulation, leading to 
thrombosis (4, 5). Persisting vascular obstruction in the splanchnic circulation may 
lead to several complications such as portal hypertension, small bowel ischemia or 
hepatic failure (6).

Treatment of SVT with therapeutic anticoagulation (AC) aims at preventing progres-
sion of thrombosis and recurrent venous thromboembolism (VTE) (7). On the other 
hand, therapeutic levels of AC are associated with a considerable risk of haemorrhage, 
e.g. related to portal hypertension and pseudoaneurysms (8, 9). The current guide-
lines consider that the benefits of therapeutic AC outweigh the risks in patients with 
acute symptomatic SVT in the absence of contraindications (8-11). However, several 
barriers exist for clinicians to apply these guidelines to patients with AP and SVT. 
First, AP-induced SVT is usually asymptomatic and detected incidentally through 
imaging (12, 13). Second, the available studies on which the guidelines are based have 
mainly focused on patients with persistent thrombotic risk (14, 15), who may, from a 
pathophysiological point of view, benefit from a different treatment strategy. Finally, 
patients with AP pose other challenges because of the risk of haemorrhage associated 
with the frequent need for invasive interventions (such as drainage and necrosectomy) 
(7). Therefore, in daily practice, the risk of haemorrhage may increase the threshold 
for clinicians to use therapeutic AC in patients with AP-induced SVT.

Previously, one meta-analysis and one systematic review have evaluated the benefits 
and risks of therapeutic AC in patients with AP and SVT (16, 17). The meta-analysis 
suggested that routine use of therapeutic AC does not provide any benefit to the 
patient and the systematic review concluded that evidence was too limited to draw 
any conclusion. However, both studies were limited by data unavailability. For this 
reason, an updated comprehensive systematic review and meta-analysis may shed new 
light on the unanswered question whether therapeutic AC is indicated for SVT in the 
context of AP.

The aim of this systematic review and meta-analysis was to determine if therapeutic 
AC improves clinical outcomes in patients with AP and SVT.
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METHODS

This systematic review and meta-analysis was performed in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines (18) and was registered with PROSPERO (CRD42021224941).

Literature search
Guided by a librarian, PubMed, Embase, Web of Science and Cochrane library data-
bases were searched for relevant literature published until December7th 2020. Search 
terms included ‘pancreatitis’, ‘thrombosis’, ‘vascular complications’ and multiple 
synonyms. The complete literature search is provided in Appendix S1 (supporting 
information). All reference lists of included studies were screened to identify any ad-
ditional relevant studies.

Study selection
Two independent reviewers (J.V.G. & D.K.) screened the titles, abstracts, full texts 
of all obtained articles for the potential to meet the eligibility criteria and discrepan-
cies were resolved by consensus. Studies were included if the following predefined 
inclusion criteria were met: randomized controlled trial or observational cohort study 
written in English, published until December 7th 2020, including AP patients with 
SVT and reporting at least one outcome of interest (i.e. it was not mandatory that all 
outcomes of interest were reported in the study). Literature reviews, case reports and 
case series were excluded.

Data collection
A predefined standardized data extraction form was used by two independent re-
viewers (J.V.G. & D.K.) to extract study information: author, year, journal, nation, 
study design time period, inclusion criteria, no. of patients, definitions of AP, no. 
of SVT, localization of thrombosis, definition of thrombosis, no. of patients treated 
with therapeutic AC, no. of patients not treated with therapeutic AC, radiological 
follow-up, recanalization, recurrent VTE, varices/collaterals/cavernoma, haemorrhage 
and mortality and discrepancies were resolved by consensus.

Outcomes and comparison
The main outcomes were recanalization, recurrent VTE, development of varices/col-
laterals/cavernoma, haemorrhage and mortality. Diagnosis of SVT was based on imag-
ing techniques (i.e. CT, MRI or colour Doppler ultrasonography) and included direct 
and indirect findings of SVT (e.g. thrombus detection, luminal narrowing or presence 
of collaterals). Recanalization was defined as reported by the studies (e.g. complete 
recanalization of SVT evaluated through imaging at the end of the intervention or 
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six months after diagnosis). Recurrent VTE was defined as deep vein thrombosis, 
pulmonary embolism or recurrent SVT. Varices/collaterals/cavernoma were pooled 
together as definitions partly overlap and all describe an altered venous anatomy (e.g. 
presence of large portoportal collaterals and/or abundance of collateral veins). Haem-
orrhage was defined as reported by the studies (e.g. both major and minor haemor-
rhage). Mortality was defined as reported by the studies (e.g. in-hospital mortality or 
mortality within a month of discharge). Patients who received therapeutic AC were 
compared with patients who did not receive therapeutic AC. Of note, most of these 
latter patients received anticoagulation at a prophylactic dose. Attempts were made to 
perform subgroup analysis to estimate the effects of various SVT characteristics (i.e. 
risk factors and localization, extent and age of thrombosis) and treatment variables 
(i.e. type and duration of therapeutic AC therapy).

Risk of  bias
Two independent reviewers (J.V.G. & D.K.) determined the risk of bias according to 
the ROBINS-I (19) and discrepancies were resolved by consensus. Possible publica-
tion bias was assessed visually through funnel plots.

Statistical analysis
All analyses were performed using Review Manager (RevMan version 5⋅3. Copenhagen: 
The Nordic Cochrane Centre, The Cochrane Collaboration, 2014). For description of 
the study cohorts, categorical variables are presented as numbers (percentages). The I2 
statistic was used to assess between study heterogeneity. An I2 value greater than 50% 
was considered as evidence for substantial heterogeneity. Mantel-Haenszel random 
effects models were used to calculate pooled effects are presented as absolute risk dif-
ferences with 95% confidence interval (CI). Sensitivity analysis were performed with a 
Mantel-Haenszel fixed effects models. Two-tailed P<0.05 was considered as statistical 
significance.

Confidence in evidence
The strength of the evidence and recommendations provided by this systematic review 
was assessed by the Grading of Recommendations Assessment, Development and 
Evaluation system (20).

RESULTS

Study selection and characteristics
The literature search identified 525 unique studies (Figure 1). Of these studies, seven retro-
spective studies (2, 21-26) were included in qualitative and quantitative synthesis (Table 1).  
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Four studies were conducted in Europe (2, 23-25), two studies were conducted in the 
United States of America (21, 22) and one study was conducted in India (26). Th e 
inclusion period of the studies ranged between 1996 and 2018.

In total, 3495 patients with AP were included. Among these patients, 233 (7%) 
developed SVT (range between studies 2-52%). Th e most common localization of 
SVT was the SplV (33-82%), followed by the PV (4-32%) and the SMV (5-9%). 
Combinations of involved veins were also reported in six studies (2, 21-23, 25, 
26). Th e combinations of involved splanchnic veins were SplV+PV+SMV (5-38%), 
SplV+SMV (5-37%), SplV+PV (7-20%) and PV+SMV (4-9%). Of those diagnosed 
with SVT, at least 208 (89%) suff er from moderate severe or severe AP according to 
the revised Atlanta classifi cation (27). Five studies (2, 21, 22, 25, 26) reported 93 of 
138 patients (67%) with necrotizing AP and one study (24) reported explicitly on the 
presence of infected pancreatic necrosis in 47 of 67 patients (70%) (data not shown).

Studies included in 
qualitative synthesis 

(n = 7)

In
cl

ud
ed

Id
en

tif
ic

at
io

n
Sc

re
en

in
g

Full-text articles assessed 
for eligibility 

(n = 19)

Full-text articles excluded
(n = 12)

Records identified through: 
- database searching

(n = 1123)
- other sources 

(n = 0)

Duplicate records removed
(n = 598)

Records screened 
(n = 525)

Records excluded:
- based on title 

(n = 470)
- based on abstract

(n = 36)

Studies included in 
quantitative synthesis 

(meta-analysis)
(n = 7)

Figure 1. PRISMA fl owchart
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Of 233 AP patients with SVT, 109 (47%) were treated with therapeutic AC (range 
between studies 20-79%). Four studies reported on the localization of SVT and the 
treatment of choice in 93 patients (2, 22, 25, 26) (Table 2). Most notably, 13 out of 
18 (72%) patients with SpIV+PV+SMV thrombosis received therapeutic AC, whereas 
none and only 9 out of 41 (22%) patients with SMV- and SpIV thrombosis were 
treated with therapeutic AC. At all other anatomic sites, patients with and without 
therapeutic AC were largely comparable. The patients in the therapeutic AC group 
were treated with Low Molecular Weight Heparin, followed by a vitamin K antagonist 
in three studies (2, 21, 25) with heparin, followed by a vitamin K antagonist in two 
studies (21, 26), with apixaban in one study (25), with fondaparinux in one study 
(25) and undefined in three studies (22-24). Standardized radiological follow-up was 
described in two studies (21, 25).

Table 2. Location of SVT in patients treated with therapeutic AC

Thrombosed vessel(s) No. (%)

Anticoagulated

No. (%) Range between studies

SpIV 41 (44%) 9 (22%) 0-56%

PV 7 (8%) 3 (43%) 0-100%

SMV 2 (2%) 0 -

SpIV+PV 12 (13%) 7 (58%) 50-100%

SpIV+SMV 11 (12%) 5 (46%) 0-50%

PV+SMV 2 (2%) 1 (50%) 0-100%

SpIV+PV+SMV 18 (19%) 13 (72%) 0-75%

Abbreviations: PV  portal vein, SpIV  splenic vein, SMV  superior mesenteric vein, SVT  splanchnic vein 
thrombosis, AC  anticoagulation.

Risk of  bias within studies
The overall risk of bias for all studies was judged as moderate (Table 3). This is mostly 
due to the moderate risk of confounding in all studies. The follow-up was not (ad-
equately) stated in five studies (2, 22-24, 26) and the risk of bias in the measurement 
of outcomes was judged as moderate.

Main outcomes
Six studies (2, 21-23, 25, 26) reported on recanalization in 153 patients, which oc-
curred in 25 of 70 patients (36%) with therapeutic AC (range between studies 0-69%) 
versus 17 of 83 patients (20%) without therapeutic AC (range between studies 11-
42%). The absolute risk difference in recanalization between patients with therapeutic 
AC and without therapeutic AC was 9% (95% CI = -0.11-0.28. I2=48%) (Figure 2A).
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Table 3. Risk of bias according to the ROBINS-I tool
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1Only patients having unexplained pain underwent CT at diagnosis. 2Follow up not stated or insufficient.

 Figure 2. Meta-analysis for recanalization (A), varices, collaterals or cavernoma (B), hemorrhage (C), and 
mortality (D) with a random-effects model
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Only one study (25) briefly mentioned on recurrent VTE in 27 patients and reported 
no SVT recurrence or VTE in other anatomic sites in patients treated with and with-
out therapeutic AC.

Five studies (2, 21, 22, 24-26) reported on the development of varices/collaterals/cav-
ernoma in 163 patients, which occurred in 45 of 89 patients (51%) with therapeutic 
AC (range between studies 25-83%) versus 42 of 74 patients (57%) without thera-
peutic AC (range between studies 33-88%). The absolute risk difference in varices/
collaterals/cavernoma between patients with therapeutic AC and without therapeutic 
AC was -3% (95% CI = -0.19-0.12. I2=0%) (Figure 2B).

Six studies (2, 21, 22, 24-26) reported on haemorrhage in 108 patients, which occurred 
in 17 of 94 patients (18%) with therapeutic AC (range between studies 0-33%) versus 
eight of 104 patients (8%) without therapeutic AC (range between studies 0-18%). 
The absolute risk difference in haemorrhage between patients with therapeutic AC 
and without therapeutic AC  was 3% (95% CI = -0.06-0.12. I2=2%) (Figure 2C).

Three studies (21, 25, 26) reported on mortality in 96 patients, which occurred in 
three of 45 patients (7%) with therapeutic AC (range between studies 0-12%) versus 
three of 51 patients (6%) without therapeutic AC (range between studies 0-17%). 
The absolute risk difference in mortality between patients with therapeutic AC and 
without therapeutic AC was 2% (95% CI = -0.08-0.12. I2=0%) (Figure 2D).

Sensitivity analysis with a Mantel-Haenszel fixed effect models for all outcomes are 
provided in Figure S1 (supporting information) and showed similar results. With 
respect to the main outcomes, only two studies reported data on the localization 
of SVT (2, 25) one on the duration of treatment (25) and no studies reported data 
on the extent and age of thrombosis and the type of AC agent. Due to this limited 
information, subgroup analysis were not performed.

Risk of  bias across studies
The funnel plots showed a fairly symmetrical scatter around the mean for all outcomes 
(Figure 3).

Confidence in evidence
The quality of evidence was judged as very low for all outcomes (table 4). Recanaliza-
tion was downgraded due to serious risk of bias, indirectness and imprecision. The 
outcomes of recurrent VTE, haemorrhage and mortality was downgraded due to risk 
of bias. In addition, the outcome of varices/collaterals/varices was downgraded due to 
risk of bias and indirectness.
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Figure 3. Funnel plots for recanalization (A), varices, collaterals or cavernoma (B), hemorrhage (C), and 
mortality (D)
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Table 4. Quality assessment according to GRADE

No. of 
studies Design

Quality assessment

Quality of 
evidence

Risk of 
bias

Inconsistency Indirectness Imprecision

Outcome: recanalization

6 Observational studies Serious2 No serious Serious4 Serious5 Very low

Outcome: recurrent venous thromboembolism

1 Observational studies Serious2 - No serious No serious Very low

Outcome: varices/collaterals/cavernoma

5 Observational studies Serious2 No serious Serious4 No serious Very low

Outcome: hemorrhage

6 Observational studies Serious1 No serious No serious No serious Very low

Outcome: mortality

3 Observational studies Serious3 No serious No serious No serious Very low
1Downgraded one level for serious risk of bias due to confounding, it is possible that patients with a higher 
bleeding risk were less likely to have been given therapeutic anticoagulation. 2Downgraded one level for 
serious risk of bias in the measurement of outcomes, it is uncertain if a standardized radiological follow-up 
would have changed the outcome measure. 3Downgraded one level for serious risk of bias due to confounding, 
it is possible that patients with a lower life expectancy were less likely to have been given therapeutic 
anticoagulation. 4Downgraded one level for serious imprecision as therapeutic anticoagulation may have a 
different effect in patients with a chronic thrombosis or in patients with luminal narrowing without an actual 
filling defect and it was impossible to conduct separate subgroup-analysis. 5Downgraded one level for serious 
imprecision, the 95% confidence interval was consistent with the possibility for benefit (which was predefined 
as a risk difference under -25% or over 25%).

DISCUSSION

In this systematic review and meta-analysis, 233 patients with AP and SVT from 
seven retrospective cohort studies were included. Of these patients, nearly half (47%) 
received therapeutic AC. Therapeutic AC was administered more often to patients 
with SpIV+PV+SMV thrombosis (72%) versus isolated SpIV (22%) or SMV throm-
bosis (0%). The results of current systematic review and meta-analysis of available 
evidence could not demonstrate that therapeutic AC improved rates of recanalization, 
formation of varices, collaterals or cavernoma and mortality compared to no thera-
peutic AC. The 95% confidence interval of haemorrhage also includes zero. This study 
mostly highlights the lack of high quality studies regarding this topic and emphasizes 
the need for further and higher quality data.

SVT is an increasingly recognized complication of AP, that as we show here, affect 7% 
of patients of which at least 89% suffer moderate severe or severe AP. SVT may lead 
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to portal hypertension and the formation of portosystemic collaterals (3). This altered 
vascular anatomy increases the risk of gastrointestinal haemorrhage, of which variceal 
haemorrhage is the most severe and potentially life-threatening event (28), and also 
has clinical implications for the treatment of moderate and severe AP (4).

Therapeutic AC in SVT is directed toward prevention of thrombosis progression, 
with recanalization being a hoped-for result, and recurrent VTE (5). A recent meta-
analysis by Valeriani et al., involving 7668 patients with unselected SVT, found lower 
rates of thrombosis progression and higher rates of recanalization in patients receiving 
therapeutic AC (5% and 58%) compared to patient with no therapeutic AC (15% 
and 22%), while the incidence of recurrent VTE were similar in both groups (11% 
versus 14%) (29). It is noteworthy that this study mostly included patients with un-
derlying liver cirrhosis, myeloproliferative neoplasms and solid cancer with or without 
thrombophilia. Compared to those latter risk factors, the hypercoagulable state of 
pancreatitis-induced SVT is related to inflammation of a temporary state (1, 3), and 
as a consequence, the benefits of AC therapy may be less profound. This hypothesis 
has been supported by a retrospective study that identified AP as a protective factor 
for insufficient recanalization (HR=0.3, 95% CI=0.2-0.7) in non-cirrhotic non-
malignant PV thrombosis (30). In a meta-analysis including 252 AP patients with 
SVT, Hajibandeh et al. reported similar rates of recanalization in patients treated with 
AC therapy (32%) and without therapy (31%) (16). In contrast to the present study, 
this meta-analysis included only three retrospective cohort studies (n=91) (21, 22, 
26) and included two conference abstracts (n=161) (31, 32), which have limited the 
risk-of-bias assessment. Further, it did not include a methods section or a discussion 
and consequently, key features of performing a systematic review and meta-analysis 
and its limitations did not become clear. The present study showed that the pooled 
recanalization rates of SVT in the setting of AP with therapeutic AC (36%) was 
slightly higher than without therapeutic AC (20%), for an absolute risk difference of  
9%. Unfortunately, no information on thrombosis progression was reported in the 
included studies and due to limited reporting on recurrent VTE, no meta-analysis 
could be performed for these relevant outcomes. We were able to address the presence 
of varices, collaterals and cavernoma, as the development of collateral pathways is a 
sign of chronic SVT and hence, insufficient recanalization (33). In this study, the 
rates of varices/collaterals/cavernoma formation were substantial in both patients with 
therapeutic AC (51%) and without therapeutic AC (57%).

Intuitively, one might expect higher rates of haemorrhage in SVT patients treated 
with therapeutic AC. This is in line with previous studies showing that therapeu-
tic AC increases the risk of haemorrhage in patients with SVT (6, 34). Of note, 
therapeutic AC might prevent thrombosis progression reducing portal pressure and 
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consequently, decreasing the risk of haemorrhage. This hypothesis has been supported 
by the previously mentioned meta-analysis by Valeriani et al., reporting lower rates of 
haemorrhage in therapeutic AC patients (9%) compared to untreated patients (16%) 
(29). However, patients with underlying AP appear to have additional risk of haemor-
rhage, as they often have local complications that, in the case of infected pancreatic 
necrosis or persistent symptoms, require endoscopic or percutaneous drainage (35). 
The previously mentioned meta-analysis by Hajibandeh et al. showed an increased 
rate of haemorrhage in AC patients (23%) compared to untreated patients (9%) (36). 
In this study, the absolute risk difference for haemorrhage of patients treated with full 
dose anticoagulation was 3%. Because possible selection bias we expect that this risk 
difference represents an underestimation: it is likely that a perceived high bleeding 
risk in AP patients influence the decision not to administer therapeutic AC in current 
practice, as more patients included in our analysis were left untreated (53%) when 
compared to data of patients from an unselected SVT population (26%) (29). The 
included studies mainly described haemorrhage at sites of pancreatic necrosis or fluid 
collections, haemorrhage in percutaneous drainage and haemorrhage from peptic 
ulcers in both groups. Only one study reported one case of variceal haemorrhage and 
three cases of haemorrhage from pseudoaneurysms in eight patients with haemorrhage 
complications, one of whom were treated with therapeutic AC (21).

The question that follows is whether SVT impact mortality in patients with AP. In 
a retrospective study of 4613 AP patients, the presence of VTE, including deep vein 
thrombosis (52%), pulmonary embolism (19%), SVT (16%) or a combination (13%), 
increased mortality compared with no VTE (27% vs. 13%) (37). Another study has 
shown worse survival of unselected patients with SVT than those with lower limb 
deep vein thrombosis or age- and sex-matched controls (34). Independent predictors 
for poor survival include PV thrombosis, multivessel involvement, underlying ma-
lignancy and older (34, 38, 39). In this study, we demonstrated an overall mortality 
rate of 6%, with comparable rates between patients with versus without therapeutic 
AC, which is much lower than reported in patients with severe AP (range between 
20-40%) (7, 40). Due to lack of randomized controlled trials, our mortality rates are 
likely influenced by selection bias, for instance, patients with multivessel thrombosis 
or isolated PV thrombosis were more commonly treated than those with isolated SpIV 
or SMV thrombosis, leaving the effect of therapeutic AC on mortality unknown.

This systematic review and meta-analysis has several shortcomings. First, all included 
studies were cohort studies and probably underpowered to detect significant differ-
ences as only 233 patients with pancreatitis-induced SVT were analysed, of which 109 
were treated with therapeutic AC. Second, the definition of SVT was not specified in 
four studies and there was heterogeneity between the other three studies. Two stud-
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ies defined SVT as either luminal filling defect or luminal narrowing, whereas one 
study distinguished between actual thrombosis and narrowing. This may have led to 
overdiagnosis of SVT, as luminal narrowing may manifest secondary to extrinsic com-
pression (i.e. enlarged pancreas, pancreatic fluid collections) in AP patients. Including 
overdiagnosed SVT may have led to underestimation of the effect of therapeutic AC. 
Third, none of the studies have classified the age of SVT at start of AC therapy into 
acute versus chronic. The time to detection is relevant since therapeutic AC probably 
has less effect in chronic SVT compared to SVT detected during clinical admission. 
Fourth, due to the observational designs, the decision regarding therapeutic AC 
was made per individual patient and therefore, it is reasonable to hypothesize that 
symptomatic patients with acute SVT were more likely to receive therapeutic AC 
compared to asymptomatic patients or patients with a high bleeding risk or lower life 
expectancy. This confounding by indication may have influenced the results. Fifth, 
five of the included studies did not have standardized radiological follow-up and 
consequently, the achievement of recanalization or the formation of varices, collater-
als or cavernoma may be undetected in some patients. Sixth, the included studies 
were heterogenous in terms of SVT characteristics (i.e. anatomical localization and 
extent of thrombosis) and treatment characteristics (i.e. therapeutic AC agents and 
treatment duration), which limits between study comparability and due to limited 
data-availability, we could not perform regression analysis to examine these subset 
effects, which is a common limitation of study-level meta-analysis. Finally, the funnel 
plots with 7 included studies may not be meaningful, since the minimum required 
number of studies for assessment of publication bias is 10 (41, 42). Considering these 
limitations and the moderate risk of bias, the evidence should be rated as very low 
quality and recommendation should be considered as weak.

What are the clinical implications of our findings? In the current era with increasing 
rates of incidental venous thromboembolism secondary to the lower threshold for 
performing imaging alongside advancements in CT technology, evidence is accumu-
lating that not all clots require AC treatment, such as is the case with subsegmental 
pulmonary embolism, especially in settings of high risk of bleeding (43, 44). Based 
on the currently available data, it remains unclear if therapeutic AC provides benefit 
to patients with AP and SVT. Although the current limited evidence does not allow 
for strict guideline recommendations, our findings do inform this decision making in 
clinical practice. Mostly, it urgently calls for a well-designed randomized controlled 
trial, ideally including (tertiary) centres with a relatively high incidence of SVT, 
considering the required sample size, to improve treatment and outcomes of patients 
with AP. This future trial should distinct between thrombosis and narrowing and 
between acute and chronic thrombosis. Furthermore, the type, dosage and duration 
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of treatment, (radiological) follow-up and outcomes need to be adequately defined 
and standardized.

CONCLUSION

Based on the currently available data, it remains unclear if therapeutic anticoagulation 
provides benefit to patients with acute pancreatitis and splanchnic vein thrombosis. 
These results are based on low quality data underlining the need for further higher 
quality studies.
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Supplementary file S1. Literature search

PubMed

(((”acute pancreatitis”[tw] OR ((”Pancreatitis”[mesh] OR ”pancreatitis”[tw]) AND 
(”Acute Disease”[mesh] OR ”acute*”[tw]))) AND (”Thrombosis”[Mesh] OR 
”Thrombosis”[tw] OR ”Thrombo*”[tw] OR ”Thrombus”[tw] OR ”Thrombi”[tw] 
OR ”blood clot*”[tw] OR ”Budd-Chiari*”[tw] OR ”Postthrombo*”[tw] OR ”Retinal 
Vein Occlu*”[tw] OR ”Thrombophleb*”[tw] OR ”Lemierre Syndrome”[tw] OR 
”DVT”[tw] OR ”vascular complicat*”[tw] OR ”Vascular Diseases”[mesh] OR ”Car-
diovascular Diseases”[mesh]) AND (”Anticoagulants”[Mesh] OR ”Anticoagulants”[P
harmacological Action] OR ”Anticoagula*”[tw] OR ”Anti coagula*”[tw] OR ”(2S)-
2-(4-(((3S)-1-acetimidoyl-3-pyrrolidinyl)oxy)phenyl)-3-(7-amidino-2-naphtyl)
propanoic acid”[tw] OR ”1-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)-2-hydroxy-
propanoyl)piperidin-4-yl)tetrahydropyrimidin-2(1H)-one”[tw] OR ”1-(1-amino-
7-isoquinolyl)-N-(2’-(aminosulfonyl)-1,1’-biphenyl-4-yl)-3-methyl-1H-pyrazole-
5-carboxamide”[tw] OR ”1-(2,2-difluoroethyl)pyrrolidine-3,4-dicarboxylic acid 
3-((5-chloropyridin-2-yl)amide) 4-((2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl)
amide)”[tw] OR ”1-(3-(aminomethyl)phenyl)-N-(3-fluoro-2’-(methylsulfonyl)
(1,1’-biphenyl)-4-yl)-3-(trifluoromethyl)-1H-pyrazole-5-carboxamide”[tw] OR 
”1-(3-aminobenzisoxazol-5’-yl)-3-trifluoromethyl-6-(2’-(3-hydroxy-N-pyrrolidinyl)
methyl-(1,1’)-biphen-4-yl)-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one”[tw] 
OR ”2-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)propanoyl)piperidin-4-yl)-5-meth-
yl-1,2-dihydro-3H-imidazo(1,5-c)imidazol-3-one”[tw] OR ”2-(4-(dimethylamino)
benzoylamino)-5-methanesulfonylamino-N’-(4-methoxyphenyl)benzamide”[tw] 
OR ”2-(5-chlorothien-2-yl)-N-(1-(1-methyl-2-(morpholin-4-yl)-2-oxoethyl)-2-
oxopyrrolidin-3-yl)ethenesulfonamide”[tw] OR ”2-carbamoyl-4-((6-chloronaph-
thalen-2-yl)sulfonyl)-1-((5-methyl-4,5,6,7-tetrahydrothiazolo(5,4-c)pyridin-2-yl)
carbonyl)piperazine”[tw] OR ”3,3’-(3,5-difluoro-4-methyl-2,6-pyridinediylbis(oxy))
bis(benzenecarbox(imide)amide)”[tw] OR ”3-(4-(5-(2,6-dimethylpiperidin-
1-yl)pentyl)-3-oxo-3,4-dihydroxyquinoxalin-2-yl)benzamidine”[tw] OR 
”3-(4-(5-(2,6-dimethyltetrahydro-1(2H)-pyridinyl)pentyl)-3-oxo-3,4-dihydro-
2H-1,4-benzoxazin-2-yl)-1-benzenecarboximidamide”[tw] OR ”3-chloro-
N-(4-chloro-2-(((5-chloro-2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-
4-(((4,5-dihydro-2-oxazolyl)methylamino)methyl)-2-thiophenecarboxamide”[tw] 
OR ”3-chloro-N-(4-chloro-2-(((5-chloro-2-pyridinyl)amino)carbonyl)-6-
methoxyphenyl)-4-((methylamino)methyl)-2-thiophenecarboxamide”[tw] OR 
”4-((2-amidino-1,2,3,4-tetrahydroisoquinolin-7-yloxy)methyl)-1-(4-pyridinyl)
piperidine-4-carboxylic acid monomethanesulfonate trihydrate”[tw] OR 
”4-Hydroxycoumarins”[tw] OR ”5-chlorothiophene-2-carboxylic acid (2-(2-methyl-
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3-(2-oxopyrrolidin-1-yl)benzenesulfonylamino)-3-(4-methylpiperazin-1-yl)-
3-oxopropyl)amide”[tw] OR ”6-(dimethylcarbamoyl)nicotinoyl guanidine”[tw] 
OR ”6-chloromethyl-3-(2,5-dichlorophenoxycarbonyl)-2-benzopyrone”[tw] OR 
”6-methyl-1,2,3,5-tetrahydroimidazo(2,1-b)quinazolin-2-one hydrochloride”[tw] 
OR ”Abciximab”[tw] OR ”Acenocoumarol”[tw] OR ”acid citrate dextrose”[tw] 
OR ”alpha-(3-amidinylphenoxy)-2-bromo-N-(5-(pyrrolidin-1-ylcarbonyl)phenyl)
phenylacetamide”[tw] OR ”Ancrod”[tw] OR ”antistasin”[tw] OR ”Antithrom-
bin III”[tw] OR ”Antithrombin Proteins”[tw] OR ”antivitamins K”[tw] OR 
”apixaban”[tw] OR ”aprosulate”[tw] OR ”ardeparin”[tw] OR ”argatroban”[tw] 
OR ”Becaplermin”[tw] OR ”bemiparin”[tw] OR ”beta 2-Glycoprotein I”[tw] OR 
”betrixaban”[tw] OR ”bivalirudin”[tw] OR ”Blood Coagulation Factor Inhibitors”[tw] 
OR ”BMS 269223”[tw] OR ”BnSO(2)-D-Arg-Gly-Arg-ketothiazole”[tw] OR 
”bromadiolone”[tw] OR ”bromfenacoum”[tw] OR ”calcium heparin”[tw] OR 
”certoparin”[tw] OR ”chlorophacinone”[tw] OR ”citrate phosphate dextrose”[tw] 
OR ”Citric Acid”[tw] OR ”clocoumarol”[tw] OR ”coumachlor”[tw] OR ”CPDA 
solutions”[tw] OR ”Dabigatran”[tw] OR ”Dalteparin”[tw] OR ”danaparoid”[tw] 
OR ”darexaban”[tw] OR ”Dermatan Sulfate”[tw] OR ”desirudin”[tw] OR 
”Dextrans”[tw] OR ”Dicumarol”[tw] OR ”difenacoum”[tw] OR ”DPC 602”[tw] OR 
”Edetic Acid”[tw] OR ”efegatran”[tw] OR ”eisenstasin”[tw] OR ”Enoxaparin”[tw] 
OR ”Ethyl Biscoumacetate”[tw] OR ”factor Xa, Glu-Gly-Arg-”[tw] OR ”ferulic 
acid”[tw] OR ”Fibrin Fibrinogen Degradation Products”[tw] OR ”fibrinogen frag-
ment X”[tw] OR ”fluindione”[tw] OR ”Fondaparinux”[tw] OR ”fucoidan”[tw] OR 
”FX 2212”[tw] OR ”Gabexate”[tw] OR ”glucuronyl glucosamine glycan sulfate”[tw] 
OR ”Heparin”[tw] OR ”Heparin Cofactor II”[tw] OR ”Heparin, Low-Molecular-
Weight”[tw] OR ”Heparinoids”[tw] OR ”Hirudins”[tw] OR ”HY023016”[tw] 
OR ”idrabiotaparinux”[tw] OR ”idraparinux”[tw] OR ”inogatran”[tw] OR 
”isoleucyl-glutamyl-glycyl-arginine chloromethyl ketone”[tw] OR ”ITF 1331”[tw] 
OR ”lamifiban”[tw] OR ”laminaran”[tw] OR ”lefaxin”[tw] OR ”lepirudin”[tw] 
OR ”lipoprotein-associated coagulation inhibitor”[tw] OR ”lufaxin protein, 
Lutzomyia longipalpis”[tw] OR ”melagatran”[tw] OR ”moxicoumone”[tw] OR 
”N(2)-(4-(dimethylamino)benzoyl)-4-hydroxy-N(1)-(4-methoxybenzoyl)-1,2-
benzenediamine”[tw] OR ”N(alpha)-(2-naphthylsulfonylglycyl)-4-amidino-
phenylalanine piperidide”[tw] OR ”N-(4-(1-(acetimidoyl)piperidin-4-yloxy)-
3-carbamoylphenyl)-N-(3-(3-amidinophenyl)-2-fluoro-2-propenyl)sulfamoylacetic 
acid”[tw] OR ”N-(4-chlorophenyl)-N-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)
phenyl)-4-methoxypyrrolidiine-1,2-dicarboxamide”[tw] OR ”Nadroparin”[tw] OR 
”nafamostat”[tw] OR ”nitrophorin”[tw] OR ”otamixaban”[tw] OR ”parnaparin”[tw] 
OR ”PD0313052”[tw] OR ”PENTA”[tw] OR ”Pentosan Sulfuric Polyester”[tw] OR 
”Phenindione”[tw] OR ”Phenprocoumon”[tw] OR ”plumbagin”[tw] OR ”Protein 
C”[tw] OR ”Protein S”[tw] OR ”protocatechualdehyde”[tw] OR ”pyragrel”[tw] OR 
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”reviparin”[tw] OR ”Rivaroxaban”[tw] OR ”RPR 120844”[tw] OR ”RPR 130737”[tw] 
OR ”RPR 208566”[tw] OR ”RPR 209685”[tw] OR ”RWJ 445167”[tw] OR ”SDZ 
MTH 958”[tw] OR ”SE 170”[tw] OR ”SEL 2711”[tw] OR ”SF 324”[tw] OR ”So-
dium Citrate”[tw] OR ”SV-66 protein, Simulium vittatum”[tw] OR ”tanshinone”[tw] 
OR ”therostasin protein, Theromyzon tessulatum”[tw] OR ”tick anticoagulant 
peptide”[tw] OR ”Tinzaparin”[tw] OR ”tocopherylquinone”[tw] OR ”troxerutin”[tw] 
OR ”Warfarin”[tw] OR ”WX-FX4 compound”[tw] OR ”ximelagatran”[tw] OR 
”YM 60828”[tw] OR ”ZK 805412”[tw] OR ”ZK 806299”[tw])) OR ((”acute 
pancreatitis”[ti] OR ((”Pancreatitis”[majr] OR ”pancreatitis”[ti]) AND (”Acute 
Disease”[majr] OR ”acute*”[ti]))) AND (”Thrombosis”[Mesh] OR ”Thrombosis”[tw] 
OR ”Thrombo*”[tw] OR ”Thrombus”[tw] OR ”Thrombi”[tw] OR ”blood clot*”[tw] 
OR ”Budd-Chiari*”[tw] OR ”Postthrombo*”[tw] OR ”Retinal Vein Occlu*”[tw] OR 
”Thrombophleb*”[tw] OR ”Lemierre Syndrome”[tw] OR ”DVT”[tw] OR ”vascular 
complicat*”[tw]))) NOT (”Animals”[mesh] NOT ”Humans”[mesh]) AND english[la]

Embase

(((*”acute pancreatitis”/ OR ”acute pancreatitis”.ti,ab OR ((exp *”Pancreatitis”/ 
OR ”pancreatitis”.ti,ab) AND (*”Acute Disease”/ OR ”acute*”.ti,ab))) AND (exp 
*”Thrombosis”/ OR ”Thrombosis”.ti,ab OR ”Thrombo*”.ti,ab OR ”Thrombus”.
ti,ab OR ”Thrombi”.ti,ab OR ”blood clot*”.ti,ab OR ”Budd-Chiari*”.ti,ab OR 
”Postthrombo*”.ti,ab OR ”Retinal Vein Occlu*”.ti,ab OR ”Thrombophleb*”.
ti,ab OR ”Lemierre Syndrome”.ti,ab OR ”DVT”.ti,ab OR ”vascular complicat*”.
ti,ab OR exp *”Vascular Disease”/) AND (exp *”Anticoagulant Agent”/ OR ”An-
ticoagula*”.ti,ab OR ”Anti coagula*”.ti,ab OR ”(2S)-2-(4-(((3S)-1-acetimidoyl-
3-pyrrolidinyl)oxy)phenyl)-3-(7-amidino-2-naphtyl)propanoic acid”.ti,ab OR 
”1-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)-2-hydroxypropanoyl)piperidin-4-yl)
tetrahydropyrimidin-2(1H)-one”.ti,ab OR ”1-(1-amino-7-isoquinolyl)-N-(2’-
(aminosulfonyl)-1,1’-biphenyl-4-yl)-3-methyl-1H-pyrazole-5-carboxamide”.
ti,ab OR ”1-(2,2-difluoroethyl)pyrrolidine-3,4-dicarboxylic acid 3-((5-chlo-
ropyridin-2-yl)amide) 4-((2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl)am-
ide)”.ti,ab OR ”1-(3-(aminomethyl)phenyl)-N-(3-fluoro-2’-(methylsulfonyl)
(1,1’-biphenyl)-4-yl)-3-(trifluoromethyl)-1H-pyrazole-5-carboxamide”.ti,ab OR 
”1-(3-aminobenzisoxazol-5’-yl)-3-trifluoromethyl-6-(2’-(3-hydroxy-N-pyrrolidinyl)
methyl-(1,1’)-biphen-4-yl)-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one”.
ti,ab OR ”2-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)propanoyl)piperidin-4-yl)-
5-methyl-1,2-dihydro-3H-imidazo(1,5-c)imidazol-3-one”.ti,ab OR ”2-(4-(di-
methylamino)benzoylamino)-5-methanesulfonylamino-N’-(4-methoxyphenyl)
benzamide”.ti,ab OR ”2-(5-chlorothien-2-yl)-N-(1-(1-methyl-2-(morpholin-4-yl)-
2-oxoethyl)-2-oxopyrrolidin-3-yl)ethenesulfonamide”.ti,ab OR ”2-carbamoyl-4-((6-
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chloronaphthalen-2-yl)sulfonyl)-1-((5-methyl-4,5,6,7-tetrahydrothiazolo(5,4-c)
pyridin-2-yl)carbonyl)piperazine”.ti,ab OR ”3,3’-(3,5-difluoro-4-methyl-2,6-
pyridinediylbis(oxy))bis(benzenecarbox(imide)amide)”.ti,ab OR ”3-(4-(5-(2,6-di-
methylpiperidin-1-yl)pentyl)-3-oxo-3,4-dihydroxyquinoxalin-2-yl)benzamidine”.
ti,ab OR ”3-(4-(5-(2,6-dimethyltetrahydro-1(2H)-pyridinyl)pentyl)-3-oxo-3,4-
dihydro-2H-1,4-benzoxazin-2-yl)-1-benzenecarboximidamide”.ti,ab OR ”3-chloro-
N-(4-chloro-2-(((5-chloro-2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-
4-(((4,5-dihydro-2-oxazolyl)methylamino)methyl)-2-thiophenecarboxamide”.
ti,ab OR ”3-chloro-N-(4-chloro-2-(((5-chloro-2-pyridinyl)amino)carbonyl)-6-
methoxyphenyl)-4-((methylamino)methyl)-2-thiophenecarboxamide”.ti,ab OR 
”4-((2-amidino-1,2,3,4-tetrahydroisoquinolin-7-yloxy)methyl)-1-(4-pyridinyl)
piperidine-4-carboxylic acid monomethanesulfonate trihydrate”.ti,ab OR ”4-Hy-
droxycoumarins”.ti,ab OR ”5-chlorothiophene-2-carboxylic acid (2-(2-methyl-
3-(2-oxopyrrolidin-1-yl)benzenesulfonylamino)-3-(4-methylpiperazin-1-yl)-
3-oxopropyl)amide”.ti,ab OR ”6-(dimethylcarbamoyl)nicotinoyl guanidine”.ti,ab 
OR ”6-chloromethyl-3-(2,5-dichlorophenoxycarbonyl)-2-benzopyrone”.ti,ab OR 
”6-methyl-1,2,3,5-tetrahydroimidazo(2,1-b)quinazolin-2-one hydrochloride”.ti,ab 
OR ”Abciximab”.ti,ab OR ”Acenocoumarol”.ti,ab OR ”acid citrate dextrose”.ti,ab 
OR ”alpha-(3-amidinylphenoxy)-2-bromo-N-(5-(pyrrolidin-1-ylcarbonyl)phenyl)
phenylacetamide”.ti,ab OR ”Ancrod”.ti,ab OR ”antistasin”.ti,ab OR ”Antithrombin 
III”.ti,ab OR ”Antithrombin Proteins”.ti,ab OR ”antivitamins K”.ti,ab OR ”apixa-
ban”.ti,ab OR ”aprosulate”.ti,ab OR ”ardeparin”.ti,ab OR ”argatroban”.ti,ab OR 
”Becaplermin”.ti,ab OR ”bemiparin”.ti,ab OR ”beta 2-Glycoprotein I”.ti,ab OR 
”betrixaban”.ti,ab OR ”bivalirudin”.ti,ab OR ”Blood Coagulation Factor Inhibitors”.
ti,ab OR ”BMS 269223”.ti,ab OR ”BnSO(2)-D-Arg-Gly-Arg-ketothiazole”.ti,ab OR 
”bromadiolone”.ti,ab OR ”bromfenacoum”.ti,ab OR ”calcium heparin”.ti,ab OR ”cer-
toparin”.ti,ab OR ”chlorophacinone”.ti,ab OR ”citrate phosphate dextrose”.ti,ab OR 
”Citric Acid”.ti,ab OR ”clocoumarol”.ti,ab OR ”coumachlor”.ti,ab OR ”CPDA solu-
tions”.ti,ab OR ”Dabigatran”.ti,ab OR ”Dalteparin”.ti,ab OR ”danaparoid”.ti,ab OR 
”darexaban”.ti,ab OR ”Dermatan Sulfate”.ti,ab OR ”desirudin”.ti,ab OR ”Dextrans”.
ti,ab OR ”Dicumarol”.ti,ab OR ”difenacoum”.ti,ab OR ”DPC 602”.ti,ab OR ”Edetic 
Acid”.ti,ab OR ”efegatran”.ti,ab OR ”eisenstasin”.ti,ab OR ”Enoxaparin”.ti,ab OR 
”Ethyl Biscoumacetate”.ti,ab OR ”factor Xa, Glu-Gly-Arg-”.ti,ab OR ”ferulic acid”.
ti,ab OR ”Fibrin Fibrinogen Degradation Products”.ti,ab OR ”fibrinogen fragment 
X”.ti,ab OR ”fluindione”.ti,ab OR ”Fondaparinux”.ti,ab OR ”fucoidan”.ti,ab OR 
”FX 2212”.ti,ab OR ”Gabexate”.ti,ab OR ”glucuronyl glucosamine glycan sulfate”.
ti,ab OR ”Heparin”.ti,ab OR ”Heparin Cofactor II”.ti,ab OR ”Heparin, Low-Molec-
ular-Weight”.ti,ab OR ”Heparinoids”.ti,ab OR ”Hirudins”.ti,ab OR ”HY023016”.
ti,ab OR ”idrabiotaparinux”.ti,ab OR ”idraparinux”.ti,ab OR ”inogatran”.ti,ab OR 
”isoleucyl-glutamyl-glycyl-arginine chloromethyl ketone”.ti,ab OR ”ITF 1331”.ti,ab 
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OR ”lamifiban”.ti,ab OR ”laminaran”.ti,ab OR ”lefaxin”.ti,ab OR ”lepirudin”.ti,ab 
OR ”lipoprotein-associated coagulation inhibitor”.ti,ab OR ”lufaxin protein, Lutzo-
myia longipalpis”.ti,ab OR ”melagatran”.ti,ab OR ”moxicoumone”.ti,ab OR ”N(2)-
(4-(dimethylamino)benzoyl)-4-hydroxy-N(1)-(4-methoxybenzoyl)-1,2-benzene-
diamine”.ti,ab OR ”N(alpha)-(2-naphthylsulfonylglycyl)-4-amidinophenylalanine 
piperidide”.ti,ab OR ”N-(4-(1-(acetimidoyl)piperidin-4-yloxy)-3-carbamoylphenyl)-
N-(3-(3-amidinophenyl)-2-fluoro-2-propenyl)sulfamoylacetic acid”.ti,ab OR 
”N-(4-chlorophenyl)-N-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-4-methoxy-
pyrrolidiine-1,2-dicarboxamide”.ti,ab OR ”Nadroparin”.ti,ab OR ”nafamostat”.
ti,ab OR ”nitrophorin”.ti,ab OR ”otamixaban”.ti,ab OR ”parnaparin”.ti,ab OR 
”PD0313052”.ti,ab OR ”PENTA”.ti,ab OR ”Pentosan Sulfuric Polyester”.ti,ab OR 
”Phenindione”.ti,ab OR ”Phenprocoumon”.ti,ab OR ”plumbagin”.ti,ab OR ”Protein 
C”.ti,ab OR ”Protein S”.ti,ab OR ”protocatechualdehyde”.ti,ab OR ”pyragrel”.ti,ab 
OR ”reviparin”.ti,ab OR ”Rivaroxaban”.ti,ab OR ”RPR 120844”.ti,ab OR ”RPR 
130737”.ti,ab OR ”RPR 208566”.ti,ab OR ”RPR 209685”.ti,ab OR ”RWJ 445167”.
ti,ab OR ”SDZ MTH 958”.ti,ab OR ”SE 170”.ti,ab OR ”SEL 2711”.ti,ab OR ”SF 
324”.ti,ab OR ”Sodium Citrate”.ti,ab OR ”SV-66 protein, Simulium vittatum”.ti,ab 
OR ”tanshinone”.ti,ab OR ”therostasin protein, Theromyzon tessulatum”.ti,ab OR 
”tick anticoagulant peptide”.ti,ab OR ”Tinzaparin”.ti,ab OR ”tocopherylquinone”.
ti,ab OR ”troxerutin”.ti,ab OR ”Warfarin”.ti,ab OR ”WX-FX4 compound”.ti,ab OR 
”ximelagatran”.ti,ab OR ”YM 60828”.ti,ab OR ”ZK 805412”.ti,ab OR ”ZK 806299”.
ti,ab)) OR ((*”acute pancreatitis”/ OR ”acute pancreatitis”.ti OR ((exp *”Pancreati-
tis”/ OR ”pancreatitis”.ti) AND (*”Acute Disease”/ OR ”acute*”.ti))) AND (exp 
*”Thrombosis”/ OR ”Thrombosis”.ti,ab OR ”Thrombo*”.ti,ab OR ”Thrombus”.ti,ab 
OR ”Thrombi”.ti,ab OR ”blood clot*”.ti,ab OR ”Budd-Chiari*”.ti,ab OR ”Post-
thrombo*”.ti,ab OR ”Retinal Vein Occlu*”.ti,ab OR ”Thrombophleb*”.ti,ab OR 
”Lemierre Syndrome”.ti,ab OR ”DVT”.ti,ab OR ”vascular complicat*”.ti,ab))) NOT 
(exp ”Animals”/ NOT exp ”Humans”/) AND english.la

Web of Science

((ts=(”acute pancreatitis” OR ”acute pancreatitis” OR ((”Pancreatitis” OR ”pan-
creatitis”) AND (”Acute Disease” OR ”acute*”))) AND ts=(”Thrombosis” OR 
”Thrombosis” OR ”Thrombo*” OR ”Thrombus” OR ”Thrombi” OR ”blood clot*” 
OR ”Budd-Chiari*” OR ”Postthrombo*” OR ”Retinal Vein Occlu*” OR ”Throm-
bophleb*” OR ”Lemierre Syndrome” OR ”DVT” OR ”vascular complicat*” OR 
”Vascular Disease”) AND ts=(”Anticoagulant Agent” OR ”Anticoagula*” OR 
”Anti coagula*” OR ”(2S)-2-(4-(((3S)-1-acetimidoyl-3-pyrrolidinyl)oxy)phenyl)-
3-(7-amidino-2-naphtyl)propanoic acid” OR ”1-(1-(3-((6-chloronaphthalen-2-yl)
sulfonyl)-2-hydroxypropanoyl)piperidin-4-yl)tetrahydropyrimidin-2(1H)-one” OR 
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”1-(1-amino-7-isoquinolyl)-N-(2’-(aminosulfonyl)-1,1’-biphenyl-4-yl)-3-meth-
yl-1H-pyrazole-5-carboxamide” OR ”1-(2,2-difluoroethyl)pyrrolidine-3,4-dicarbox-
ylic acid 3-((5-chloropyridin-2-yl)amide) 4-((2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl)amide)” OR ”1-(3-(aminomethyl)phenyl)-N-(3-fluoro-2’-(methylsulfonyl)
(1,1’-biphenyl)-4-yl)-3-(trifluoromethyl)-1H-pyrazole-5-carboxamide” OR 
”1-(3-aminobenzisoxazol-5’-yl)-3-trifluoromethyl-6-(2’-(3-hydroxy-N-pyrrolidinyl)
methyl-(1,1’)-biphen-4-yl)-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one” OR 
”2-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)propanoyl)piperidin-4-yl)-5-meth-
yl-1,2-dihydro-3H-imidazo(1,5-c)imidazol-3-one” OR ”2-(4-(dimethylamino)
benzoylamino)-5-methanesulfonylamino-N’-(4-methoxyphenyl)benzamide” OR 
”2-(5-chlorothien-2-yl)-N-(1-(1-methyl-2-(morpholin-4-yl)-2-oxoethyl)-2-
oxopyrrolidin-3-yl)ethenesulfonamide” OR ”2-carbamoyl-4-((6-chloronaphthalen-
2-yl)sulfonyl)-1-((5-methyl-4,5,6,7-tetrahydrothiazolo(5,4-c)pyridin-2-yl)
carbonyl)piperazine” OR ”3,3’-(3,5-difluoro-4-methyl-2,6-pyridinediylbis(oxy))
bis(benzenecarbox(imide)amide)” OR ”3-(4-(5-(2,6-dimethylpiperidin-1-yl)
pentyl)-3-oxo-3,4-dihydroxyquinoxalin-2-yl)benzamidine” OR ”3-(4-(5-(2,6-di-
methyltetrahydro-1(2H)-pyridinyl)pentyl)-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
2-yl)-1-benzenecarboximidamide” OR ”3-chloro-N-(4-chloro-2-(((5-chloro-
2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-4-(((4,5-dihydro-2-oxazolyl)
methylamino)methyl)-2-thiophenecarboxamide” OR ”3-chloro-N-(4-chloro-2-(((5-
chloro-2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-4-((methylamino)methyl)-
2-thiophenecarboxamide” OR ”4-((2-amidino-1,2,3,4-tetrahydroisoquinolin-
7-yloxy)methyl)-1-(4-pyridinyl)piperidine-4-carboxylic acid monomethanesulfonate 
trihydrate” OR ”4-Hydroxycoumarins” OR ”5-chlorothiophene-2-carboxylic acid 
(2-(2-methyl-3-(2-oxopyrrolidin-1-yl)benzenesulfonylamino)-3-(4-methylpiperazin-
1-yl)-3-oxopropyl)amide” OR ”6-(dimethylcarbamoyl)nicotinoyl guanidine” OR 
”6-chloromethyl-3-(2,5-dichlorophenoxycarbonyl)-2-benzopyrone” OR ”6-methyl-
1,2,3,5-tetrahydroimidazo(2,1-b)quinazolin-2-one hydrochloride” OR ”Abciximab” 
OR ”Acenocoumarol” OR ”acid citrate dextrose” OR ”alpha-(3-amidinylphenoxy)-
2-bromo-N-(5-(pyrrolidin-1-ylcarbonyl)phenyl)phenylacetamide” OR ”Ancrod” OR 
”antistasin” OR ”Antithrombin III” OR ”Antithrombin Proteins” OR ”antivitamins 
K” OR ”apixaban” OR ”aprosulate” OR ”ardeparin” OR ”argatroban” OR ”Becapler-
min” OR ”bemiparin” OR ”beta 2-Glycoprotein I” OR ”betrixaban” OR ”bivalirudin” 
OR ”Blood Coagulation Factor Inhibitors” OR ”BMS 269223” OR ”BnSO(2)-D-
Arg-Gly-Arg-ketothiazole” OR ”bromadiolone” OR ”bromfenacoum” OR ”calcium 
heparin” OR ”certoparin” OR ”chlorophacinone” OR ”citrate phosphate dextrose” 
OR ”Citric Acid” OR ”clocoumarol” OR ”coumachlor” OR ”CPDA solutions” OR 
”Dabigatran” OR ”Dalteparin” OR ”danaparoid” OR ”darexaban” OR ”Dermatan 
Sulfate” OR ”desirudin” OR ”Dextrans” OR ”Dicumarol” OR ”difenacoum” OR 
”DPC 602” OR ”Edetic Acid” OR ”efegatran” OR ”eisenstasin” OR ”Enoxaparin” OR 
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”Ethyl Biscoumacetate” OR ”factor Xa, Glu-Gly-Arg-” OR ”ferulic acid” OR ”Fibrin 
Fibrinogen Degradation Products” OR ”fibrinogen fragment X” OR ”fluindione” 
OR ”Fondaparinux” OR ”fucoidan” OR ”FX 2212” OR ”Gabexate” OR ”glucuronyl 
glucosamine glycan sulfate” OR ”Heparin” OR ”Heparin Cofactor II” OR ”Heparin, 
Low-Molecular-Weight” OR ”Heparinoids” OR ”Hirudins” OR ”HY023016” OR 
”idrabiotaparinux” OR ”idraparinux” OR ”inogatran” OR ”isoleucyl-glutamyl-glycyl-
arginine chloromethyl ketone” OR ”ITF 1331” OR ”lamifiban” OR ”laminaran” 
OR ”lefaxin” OR ”lepirudin” OR ”lipoprotein-associated coagulation inhibitor” 
OR ”lufaxin protein, Lutzomyia longipalpis” OR ”melagatran” OR ”moxicoumone” 
OR ”N(2)-(4-(dimethylamino)benzoyl)-4-hydroxy-N(1)-(4-methoxybenzoyl)-1,2-
benzenediamine” OR ”N(alpha)-(2-naphthylsulfonylglycyl)-4-amidinophenylalanine 
piperidide” OR ”N-(4-(1-(acetimidoyl)piperidin-4-yloxy)-3-carbamoylphenyl)-
N-(3-(3-amidinophenyl)-2-fluoro-2-propenyl)sulfamoylacetic acid” OR ”N-(4-
chlorophenyl)-N-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-4-methoxypyrrolidi-
ine-1,2-dicarboxamide” OR ”Nadroparin” OR ”nafamostat” OR ”nitrophorin” OR 
”otamixaban” OR ”parnaparin” OR ”PD0313052” OR ”PENTA” OR ”Pentosan 
Sulfuric Polyester” OR ”Phenindione” OR ”Phenprocoumon” OR ”plumbagin” OR 
”Protein C” OR ”Protein S” OR ”protocatechualdehyde” OR ”pyragrel” OR ”revipa-
rin” OR ”Rivaroxaban” OR ”RPR 120844” OR ”RPR 130737” OR ”RPR 208566” 
OR ”RPR 209685” OR ”RWJ 445167” OR ”SDZ MTH 958” OR ”SE 170” OR 
”SEL 2711” OR ”SF 324” OR ”Sodium Citrate” OR ”SV-66 protein, Simulium vit-
tatum” OR ”tanshinone” OR ”therostasin protein, Theromyzon tessulatum” OR ”tick 
anticoagulant peptide” OR ”Tinzaparin” OR ”tocopherylquinone” OR ”troxerutin” 
OR ”Warfarin” OR ”WX-FX4 compound” OR ”ximelagatran” OR ”YM 60828” OR 
”ZK 805412” OR ”ZK 806299”)) OR (ti=(”acute pancreatitis” OR ”acute pancre-
atitis” OR ((”Pancreatitis” OR ”pancreatitis”) AND (”Acute Disease” OR ”acute*”))) 
AND ts=(”Thrombosis” OR ”Thrombosis” OR ”Thrombo*” OR ”Thrombus” OR 
”Thrombi” OR ”blood clot*” OR ”Budd-Chiari*” OR ”Postthrombo*” OR ”Retinal 
Vein Occlu*” OR ”Thrombophleb*” OR ”Lemierre Syndrome” OR ”DVT” OR 
”vascular complicat*”))) AND la=english NOT ti=(”veterinary” OR ”rabbit” OR 
”rabbits” OR ”animal” OR ”animals” OR ”mouse” OR ”mice” OR ”rodent” OR 
”rodents” OR ”rat” OR ”rats” OR ”pig” OR ”pigs” OR ”porcine” OR ”horse” 
OR ”horses” OR ”equine” OR ”cow” OR ”cows” OR ”bovine” OR ”goat” OR 
”goats” OR ”sheep” OR ”ovine” OR ”canine” OR ”dog” OR ”dogs” OR ”feline” 
OR ”cat” OR ”cats”)

Cochrane

(((”acute pancreatitis” OR ”acute pancreatitis” OR ((”Pancreatitis” OR ”pancreati-
tis”) AND (”Acute Disease” OR ”acute*”))) AND (”Thrombosis” OR ”Thrombosis” 
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OR ”Thrombo*” OR ”Thrombus” OR ”Thrombi” OR ”blood clot*” OR ”Budd-
Chiari*” OR ”Postthrombo*” OR ”Retinal Vein Occlu*” OR ”Thrombophleb*” 
OR ”Lemierre Syndrome” OR ”DVT” OR ”vascular complicat*” OR ”Vascular 
Disease” OR vascular) AND (”Anticoagulant Agent” OR ”Anticoagula*” OR 
”Anti coagula*” OR ”(2S)-2-(4-(((3S)-1-acetimidoyl-3-pyrrolidinyl)oxy)phenyl)-
3-(7-amidino-2-naphtyl)propanoic acid” OR ”1-(1-(3-((6-chloronaphthalen-2-yl)
sulfonyl)-2-hydroxypropanoyl)piperidin-4-yl)tetrahydropyrimidin-2(1H)-one” OR 
”1-(1-amino-7-isoquinolyl)-N-(2’-(aminosulfonyl)-1,1’-biphenyl-4-yl)-3-meth-
yl-1H-pyrazole-5-carboxamide” OR ”1-(2,2-difluoroethyl)pyrrolidine-3,4-dicarbox-
ylic acid 3-((5-chloropyridin-2-yl)amide) 4-((2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl)amide)” OR ”1-(3-(aminomethyl)phenyl)-N-(3-fluoro-2’-(methylsulfonyl)
(1,1’-biphenyl)-4-yl)-3-(trifluoromethyl)-1H-pyrazole-5-carboxamide” OR 
”1-(3-aminobenzisoxazol-5’-yl)-3-trifluoromethyl-6-(2’-(3-hydroxy-N-pyrrolidinyl)
methyl-(1,1’)-biphen-4-yl)-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one” OR 
”2-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)propanoyl)piperidin-4-yl)-5-meth-
yl-1,2-dihydro-3H-imidazo(1,5-c)imidazol-3-one” OR ”2-(4-(dimethylamino)
benzoylamino)-5-methanesulfonylamino-N’-(4-methoxyphenyl)benzamide” OR 
”2-(5-chlorothien-2-yl)-N-(1-(1-methyl-2-(morpholin-4-yl)-2-oxoethyl)-2-
oxopyrrolidin-3-yl)ethenesulfonamide” OR ”2-carbamoyl-4-((6-chloronaphthalen-
2-yl)sulfonyl)-1-((5-methyl-4,5,6,7-tetrahydrothiazolo(5,4-c)pyridin-2-yl)
carbonyl)piperazine” OR ”3,3’-(3,5-difluoro-4-methyl-2,6-pyridinediylbis(oxy))
bis(benzenecarbox(imide)amide)” OR ”3-(4-(5-(2,6-dimethylpiperidin-1-yl)
pentyl)-3-oxo-3,4-dihydroxyquinoxalin-2-yl)benzamidine” OR ”3-(4-(5-(2,6-di-
methyltetrahydro-1(2H)-pyridinyl)pentyl)-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
2-yl)-1-benzenecarboximidamide” OR ”3-chloro-N-(4-chloro-2-(((5-chloro-
2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-4-(((4,5-dihydro-2-oxazolyl)
methylamino)methyl)-2-thiophenecarboxamide” OR ”3-chloro-N-(4-chloro-2-(((5-
chloro-2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-4-((methylamino)methyl)-
2-thiophenecarboxamide” OR ”4-((2-amidino-1,2,3,4-tetrahydroisoquinolin-
7-yloxy)methyl)-1-(4-pyridinyl)piperidine-4-carboxylic acid monomethanesulfonate 
trihydrate” OR ”4-Hydroxycoumarins” OR ”5-chlorothiophene-2-carboxylic acid 
(2-(2-methyl-3-(2-oxopyrrolidin-1-yl)benzenesulfonylamino)-3-(4-methylpiperazin-
1-yl)-3-oxopropyl)amide” OR ”6-(dimethylcarbamoyl)nicotinoyl guanidine” OR 
”6-chloromethyl-3-(2,5-dichlorophenoxycarbonyl)-2-benzopyrone” OR ”6-methyl-
1,2,3,5-tetrahydroimidazo(2,1-b)quinazolin-2-one hydrochloride” OR ”Abciximab” 
OR ”Acenocoumarol” OR ”acid citrate dextrose” OR ”alpha-(3-amidinylphenoxy)-
2-bromo-N-(5-(pyrrolidin-1-ylcarbonyl)phenyl)phenylacetamide” OR ”Ancrod” 
OR ”antistasin” OR ”Antithrombin III” OR ”Antithrombin Proteins” OR ”antivi-
tamins K” OR ”apixaban” OR ”aprosulate” OR ”ardeparin” OR ”argatroban” OR 
”Becaplermin” OR ”bemiparin” OR ”beta 2-Glycoprotein I” OR ”betrixaban” OR 
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”bivalirudin” OR ”Blood Coagulation Factor Inhibitors” OR ”BMS 269223” OR 
”BnSO(2)-D-Arg-Gly-Arg-ketothiazole” OR ”bromadiolone” OR ”bromfenacoum” 
OR ”calcium heparin” OR ”certoparin” OR ”chlorophacinone” OR ”citrate phos-
phate dextrose” OR ”Citric Acid” OR ”clocoumarol” OR ”coumachlor” OR ”CPDA 
solutions” OR ”Dabigatran” OR ”Dalteparin” OR ”danaparoid” OR ”darexaban” 
OR ”Dermatan Sulfate” OR ”desirudin” OR ”Dextrans” OR ”Dicumarol” OR 
”difenacoum” OR ”DPC 602” OR ”Edetic Acid” OR ”efegatran” OR ”eisenstasin” 
OR ”Enoxaparin” OR ”Ethyl Biscoumacetate” OR ”factor Xa, Glu-Gly-Arg-” OR 
”ferulic acid” OR ”Fibrin Fibrinogen Degradation Products” OR ”fibrinogen frag-
ment X” OR ”fluindione” OR ”Fondaparinux” OR ”fucoidan” OR ”FX 2212” OR 
”Gabexate” OR ”glucuronyl glucosamine glycan sulfate” OR ”Heparin” OR ”Heparin 
Cofactor II” OR ”Heparin, Low-Molecular-Weight” OR ”Heparinoids” OR ”Hiru-
dins” OR ”HY023016” OR ”idrabiotaparinux” OR ”idraparinux” OR ”inogatran” 
OR ”isoleucyl-glutamyl-glycyl-arginine chloromethyl ketone” OR ”ITF 1331” OR 
”lamifiban” OR ”laminaran” OR ”lefaxin” OR ”lepirudin” OR ”lipoprotein-associated 
coagulation inhibitor” OR ”lufaxin protein, Lutzomyia longipalpis” OR ”melagatran” 
OR ”moxicoumone” OR ”N(2)-(4-(dimethylamino)benzoyl)-4-hydroxy-N(1)-(4-
methoxybenzoyl)-1,2-benzenediamine” OR ”N(alpha)-(2-naphthylsulfonylglycyl)-
4-amidinophenylalanine piperidide” OR ”N-(4-(1-(acetimidoyl)piperidin-4-yloxy)-
3-carbamoylphenyl)-N-(3-(3-amidinophenyl)-2-fluoro-2-propenyl)sulfamoylacetic 
acid” OR ”N-(4-chlorophenyl)-N-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-
4-methoxypyrrolidiine-1,2-dicarboxamide” OR ”Nadroparin” OR ”nafamostat” OR 
”nitrophorin” OR ”otamixaban” OR ”parnaparin” OR ”PD0313052” OR ”PENTA” 
OR ”Pentosan Sulfuric Polyester” OR ”Phenindione” OR ”Phenprocoumon” OR 
”plumbagin” OR ”Protein C” OR ”Protein S” OR ”protocatechualdehyde” OR 
”pyragrel” OR ”reviparin” OR ”Rivaroxaban” OR ”RPR 120844” OR ”RPR 130737” 
OR ”RPR 208566” OR ”RPR 209685” OR ”RWJ 445167” OR ”SDZ MTH 958” 
OR ”SE 170” OR ”SEL 2711” OR ”SF 324” OR ”Sodium Citrate” OR ”SV-66 
protein, Simulium vittatum” OR ”tanshinone” OR ”therostasin protein, Theromyzon 
tessulatum” OR ”tick anticoagulant peptide” OR ”Tinzaparin” OR ”tocopherylqui-
none” OR ”troxerutin” OR ”Warfarin” OR ”WX-FX4 compound” OR ”ximelaga-
tran” OR ”YM 60828” OR ”ZK 805412” OR ”ZK 806299”)):ti,ab,kw OR ((”acute 
pancreatitis” OR ”acute pancreatitis” OR ((”Pancreatitis” OR ”pancreatitis”) AND 
(”Acute Disease” OR ”acute*”))):ti,ab,kw AND (”Thrombosis” OR ”Thrombosis” OR 
”Thrombo*” OR ”Thrombus” OR ”Thrombi” OR ”blood clot*” OR ”Budd-Chiari*” 
OR ”Postthrombo*” OR ”Retinal Vein Occlu*” OR ”Thrombophleb*” OR ”Lemierre 
Syndrome” OR ”DVT” OR ”vascular complicat*” OR vascular):ti)) AND la=english 
NOT ti=(”veterinary” OR ”rabbit” OR ”rabbits” OR ”animal” OR ”animals” 
OR ”mouse” OR ”mice” OR ”rodent” OR ”rodents” OR ”rat” OR ”rats” OR 
”pig” OR ”pigs” OR ”porcine” OR ”horse” OR ”horses” OR ”equine” OR ”cow” 
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OR ”cows” OR ”bovine” OR ”goat” OR ”goats” OR ”sheep” OR ”ovine” OR 
”canine” OR ”dog” OR ”dogs” OR ”feline” OR ”cat” OR ”cats”)

Emcare

(((*”acute pancreatitis”/ OR ”acute pancreatitis”.ti,ab OR ((exp *”Pancreatitis”/ 
OR ”pancreatitis”.ti,ab) AND (*”Acute Disease”/ OR ”acute*”.ti,ab))) AND (exp 
*”Thrombosis”/ OR ”Thrombosis”.ti,ab OR ”Thrombo*”.ti,ab OR ”Thrombus”.
ti,ab OR ”Thrombi”.ti,ab OR ”blood clot*”.ti,ab OR ”Budd-Chiari*”.ti,ab OR 
”Postthrombo*”.ti,ab OR ”Retinal Vein Occlu*”.ti,ab OR ”Thrombophleb*”.
ti,ab OR ”Lemierre Syndrome”.ti,ab OR ”DVT”.ti,ab OR ”vascular complicat*”.
ti,ab OR exp *”Vascular Disease”/) AND (exp *”Anticoagulant Agent”/ OR ”An-
ticoagula*”.ti,ab OR ”Anti coagula*”.ti,ab OR ”(2S)-2-(4-(((3S)-1-acetimidoyl-
3-pyrrolidinyl)oxy)phenyl)-3-(7-amidino-2-naphtyl)propanoic acid”.ti,ab OR 
”1-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)-2-hydroxypropanoyl)piperidin-4-yl)
tetrahydropyrimidin-2(1H)-one”.ti,ab OR ”1-(1-amino-7-isoquinolyl)-N-(2’-
(aminosulfonyl)-1,1’-biphenyl-4-yl)-3-methyl-1H-pyrazole-5-carboxamide”.
ti,ab OR ”1-(2,2-difluoroethyl)pyrrolidine-3,4-dicarboxylic acid 3-((5-chlo-
ropyridin-2-yl)amide) 4-((2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl)am-
ide)”.ti,ab OR ”1-(3-(aminomethyl)phenyl)-N-(3-fluoro-2’-(methylsulfonyl)
(1,1’-biphenyl)-4-yl)-3-(trifluoromethyl)-1H-pyrazole-5-carboxamide”.ti,ab OR 
”1-(3-aminobenzisoxazol-5’-yl)-3-trifluoromethyl-6-(2’-(3-hydroxy-N-pyrrolidinyl)
methyl-(1,1’)-biphen-4-yl)-1,4,5,6-tetrahydropyrazolo-(3,4-c)-pyridin-7-one”.
ti,ab OR ”2-(1-(3-((6-chloronaphthalen-2-yl)sulfonyl)propanoyl)piperidin-4-yl)-
5-methyl-1,2-dihydro-3H-imidazo(1,5-c)imidazol-3-one”.ti,ab OR ”2-(4-(di-
methylamino)benzoylamino)-5-methanesulfonylamino-N’-(4-methoxyphenyl)
benzamide”.ti,ab OR ”2-(5-chlorothien-2-yl)-N-(1-(1-methyl-2-(morpholin-4-yl)-
2-oxoethyl)-2-oxopyrrolidin-3-yl)ethenesulfonamide”.ti,ab OR ”2-carbamoyl-4-((6-
chloronaphthalen-2-yl)sulfonyl)-1-((5-methyl-4,5,6,7-tetrahydrothiazolo(5,4-c)
pyridin-2-yl)carbonyl)piperazine”.ti,ab OR ”3,3’-(3,5-difluoro-4-methyl-2,6-
pyridinediylbis(oxy))bis(benzenecarbox(imide)amide)”.ti,ab OR ”3-(4-(5-(2,6-di-
methylpiperidin-1-yl)pentyl)-3-oxo-3,4-dihydroxyquinoxalin-2-yl)benzamidine”.
ti,ab OR ”3-(4-(5-(2,6-dimethyltetrahydro-1(2H)-pyridinyl)pentyl)-3-oxo-3,4-
dihydro-2H-1,4-benzoxazin-2-yl)-1-benzenecarboximidamide”.ti,ab OR ”3-chloro-
N-(4-chloro-2-(((5-chloro-2-pyridinyl)amino)carbonyl)-6-methoxyphenyl)-
4-(((4,5-dihydro-2-oxazolyl)methylamino)methyl)-2-thiophenecarboxamide”.
ti,ab OR ”3-chloro-N-(4-chloro-2-(((5-chloro-2-pyridinyl)amino)carbonyl)-6-
methoxyphenyl)-4-((methylamino)methyl)-2-thiophenecarboxamide”.ti,ab OR 
”4-((2-amidino-1,2,3,4-tetrahydroisoquinolin-7-yloxy)methyl)-1-(4-pyridinyl)
piperidine-4-carboxylic acid monomethanesulfonate trihydrate”.ti,ab OR ”4-Hy-
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droxycoumarins”.ti,ab OR ”5-chlorothiophene-2-carboxylic acid (2-(2-methyl-
3-(2-oxopyrrolidin-1-yl)benzenesulfonylamino)-3-(4-methylpiperazin-1-yl)-
3-oxopropyl)amide”.ti,ab OR ”6-(dimethylcarbamoyl)nicotinoyl guanidine”.ti,ab 
OR ”6-chloromethyl-3-(2,5-dichlorophenoxycarbonyl)-2-benzopyrone”.ti,ab OR 
”6-methyl-1,2,3,5-tetrahydroimidazo(2,1-b)quinazolin-2-one hydrochloride”.ti,ab 
OR ”Abciximab”.ti,ab OR ”Acenocoumarol”.ti,ab OR ”acid citrate dextrose”.ti,ab 
OR ”alpha-(3-amidinylphenoxy)-2-bromo-N-(5-(pyrrolidin-1-ylcarbonyl)phenyl)
phenylacetamide”.ti,ab OR ”Ancrod”.ti,ab OR ”antistasin”.ti,ab OR ”Antithrombin 
III”.ti,ab OR ”Antithrombin Proteins”.ti,ab OR ”antivitamins K”.ti,ab OR ”apixa-
ban”.ti,ab OR ”aprosulate”.ti,ab OR ”ardeparin”.ti,ab OR ”argatroban”.ti,ab OR 
”Becaplermin”.ti,ab OR ”bemiparin”.ti,ab OR ”beta 2-Glycoprotein I”.ti,ab OR 
”betrixaban”.ti,ab OR ”bivalirudin”.ti,ab OR ”Blood Coagulation Factor Inhibitors”.
ti,ab OR ”BMS 269223”.ti,ab OR ”BnSO(2)-D-Arg-Gly-Arg-ketothiazole”.ti,ab OR 
”bromadiolone”.ti,ab OR ”bromfenacoum”.ti,ab OR ”calcium heparin”.ti,ab OR ”cer-
toparin”.ti,ab OR ”chlorophacinone”.ti,ab OR ”citrate phosphate dextrose”.ti,ab OR 
”Citric Acid”.ti,ab OR ”clocoumarol”.ti,ab OR ”coumachlor”.ti,ab OR ”CPDA solu-
tions”.ti,ab OR ”Dabigatran”.ti,ab OR ”Dalteparin”.ti,ab OR ”danaparoid”.ti,ab OR 
”darexaban”.ti,ab OR ”Dermatan Sulfate”.ti,ab OR ”desirudin”.ti,ab OR ”Dextrans”.
ti,ab OR ”Dicumarol”.ti,ab OR ”difenacoum”.ti,ab OR ”DPC 602”.ti,ab OR ”Edetic 
Acid”.ti,ab OR ”efegatran”.ti,ab OR ”eisenstasin”.ti,ab OR ”Enoxaparin”.ti,ab OR 
”Ethyl Biscoumacetate”.ti,ab OR ”factor Xa, Glu-Gly-Arg-”.ti,ab OR ”ferulic acid”.
ti,ab OR ”Fibrin Fibrinogen Degradation Products”.ti,ab OR ”fibrinogen fragment 
X”.ti,ab OR ”fluindione”.ti,ab OR ”Fondaparinux”.ti,ab OR ”fucoidan”.ti,ab OR 
”FX 2212”.ti,ab OR ”Gabexate”.ti,ab OR ”glucuronyl glucosamine glycan sulfate”.
ti,ab OR ”Heparin”.ti,ab OR ”Heparin Cofactor II”.ti,ab OR ”Heparin, Low-Molec-
ular-Weight”.ti,ab OR ”Heparinoids”.ti,ab OR ”Hirudins”.ti,ab OR ”HY023016”.
ti,ab OR ”idrabiotaparinux”.ti,ab OR ”idraparinux”.ti,ab OR ”inogatran”.ti,ab OR 
”isoleucyl-glutamyl-glycyl-arginine chloromethyl ketone”.ti,ab OR ”ITF 1331”.ti,ab 
OR ”lamifiban”.ti,ab OR ”laminaran”.ti,ab OR ”lefaxin”.ti,ab OR ”lepirudin”.ti,ab 
OR ”lipoprotein-associated coagulation inhibitor”.ti,ab OR ”lufaxin protein, Lutzo-
myia longipalpis”.ti,ab OR ”melagatran”.ti,ab OR ”moxicoumone”.ti,ab OR ”N(2)-
(4-(dimethylamino)benzoyl)-4-hydroxy-N(1)-(4-methoxybenzoyl)-1,2-benzene-
diamine”.ti,ab OR ”N(alpha)-(2-naphthylsulfonylglycyl)-4-amidinophenylalanine 
piperidide”.ti,ab OR ”N-(4-(1-(acetimidoyl)piperidin-4-yloxy)-3-carbamoylphenyl)-
N-(3-(3-amidinophenyl)-2-fluoro-2-propenyl)sulfamoylacetic acid”.ti,ab OR 
”N-(4-chlorophenyl)-N-(2-fluoro-4-(2-oxopyridin-1(2H)-yl)phenyl)-4-methoxy-
pyrrolidiine-1,2-dicarboxamide”.ti,ab OR ”Nadroparin”.ti,ab OR ”nafamostat”.
ti,ab OR ”nitrophorin”.ti,ab OR ”otamixaban”.ti,ab OR ”parnaparin”.ti,ab OR 
”PD0313052”.ti,ab OR ”PENTA”.ti,ab OR ”Pentosan Sulfuric Polyester”.ti,ab OR 
”Phenindione”.ti,ab OR ”Phenprocoumon”.ti,ab OR ”plumbagin”.ti,ab OR ”Protein 
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C”.ti,ab OR ”Protein S”.ti,ab OR ”protocatechualdehyde”.ti,ab OR ”pyragrel”.ti,ab 
OR ”reviparin”.ti,ab OR ”Rivaroxaban”.ti,ab OR ”RPR 120844”.ti,ab OR ”RPR 
130737”.ti,ab OR ”RPR 208566”.ti,ab OR ”RPR 209685”.ti,ab OR ”RWJ 445167”.
ti,ab OR ”SDZ MTH 958”.ti,ab OR ”SE 170”.ti,ab OR ”SEL 2711”.ti,ab OR ”SF 
324”.ti,ab OR ”Sodium Citrate”.ti,ab OR ”SV-66 protein, Simulium vittatum”.ti,ab 
OR ”tanshinone”.ti,ab OR ”therostasin protein, Theromyzon tessulatum”.ti,ab OR 
”tick anticoagulant peptide”.ti,ab OR ”Tinzaparin”.ti,ab OR ”tocopherylquinone”.
ti,ab OR ”troxerutin”.ti,ab OR ”Warfarin”.ti,ab OR ”WX-FX4 compound”.ti,ab OR 
”ximelagatran”.ti,ab OR ”YM 60828”.ti,ab OR ”ZK 805412”.ti,ab OR ”ZK 806299”.
ti,ab)) OR ((*”acute pancreatitis”/ OR ”acute pancreatitis”.ti OR ((exp *”Pancreati-
tis”/ OR ”pancreatitis”.ti) AND (*”Acute Disease”/ OR ”acute*”.ti))) AND (exp 
*”Thrombosis”/ OR ”Thrombosis”.ti,ab OR ”Thrombo*”.ti,ab OR ”Thrombus”.ti,ab 
OR ”Thrombi”.ti,ab OR ”blood clot*”.ti,ab OR ”Budd-Chiari*”.ti,ab OR ”Post-
thrombo*”.ti,ab OR ”Retinal Vein Occlu*”.ti,ab OR ”Thrombophleb*”.ti,ab OR 
”Lemierre Syndrome”.ti,ab OR ”DVT”.ti,ab OR ”vascular complicat*”.ti,ab))) NOT 
(exp ”Animals”/ NOT exp ”Humans”/) AND english.la
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Supplementary figure S1. Meta-analysis for recanalization (A), varices, collaterals or cavernoma (B), hem-
orrhage (C), and mortality (D) with a fixed-effects model


