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MULTIDISCIPLINARY HEMATOLOGIC DISORDERS: WHAT IS THE HEMATOLOGIST ’ S ROLE ? 

     Rebalanced hemo sta sis in liver dis ease: 
a mis un der stood coagulopathy 
     Lara N.   Roberts  
 King ’ s College Hospital NHS Foundation Trust, Denmark Hill, London, United Kingdom 

   The com bi na tion of fre quently abnor mal hemo static mark ers and cat a strophic bleed ing as seen with variceal hem or rhage 
has con trib uted to the longstanding mis per cep tion that chronic liver dis ease (CLD) con sti tutes a bleed ing diath e sis. Lab-
oratory stud ies of hemo sta sis in liver dis ease con sis tently chal lenge this with global coag u la tion assays incor po rat ing 
acti va tion of the pro tein C path way dem on strat ing rebalanced hemo sta sis. It is now rec og nized that bleed ing in CLD is 
pre dom i nantly sec ond ary to por tal hyper ten sion (rather than a coagulopathy) and addi tion ally that these patients are at 
increased risk of venous throm bo sis, par tic u larly in the por tal venous sys tem. This nar ra tive review describes the cur rent 
under stand ing of hemo sta sis in liver dis ease, as well as the periprocedural man age ment of hemo sta sis and anticoagula-
tion for man age ment of venous throm bo em bo lism in patients with CLD.  

   LEARNING OBJECTIVES 
   •    Describe the changes lead ing to rebalanced hemo sta sis in CLD 
  •    Recognize fac tors infl u enc ing periprocedural bleed ing risk in patients with CLD 
  •    Evaluate the need for anticoagulation of PVT in patients with liver dis ease and select the most suit able agent  

  CLINICAL CASE 
  A 46 - year - old woman with a new diag no sis of pre sumed 
alco hol - related cir rho sis pres ents to her local hos pi tal 
with increas ing abdom i nal swell ing, pain, and jaun dice. 
She had been admit ted 1 year prior with alco hol with-
drawal but did not attend planned hepatology out pa-
tient reviews. She has con tin ued to drink 0.5   L of vodka 
daily. Initial lab o ra tory inves ti ga tion reveals the fol low-
ing: hemo glo bin, 90   g / L; plate lets, 43    ×    10 9  / L; bil i ru bin, 
199    µ mol / L; albu min, 26   g / L; inter na tional nor mal ized 
ratio (INR), 2.2; pro throm bin time (PT), 33 sec onds; and 
cre at i nine, 126    µ mol / L. The Child - Turcotte - Pugh class is
C and Model for End Stage Liver Disease score is 25. She 
com mences spironolactone but there is no improve ment 
in asci tes or weight, and her renal func tion fur ther dete ri-
o rates. Therapeutic paracentesis is planned and the med-
i cal team requests autho ri za tion of fresh - fro zen plasma 
(FFP) (aiming for an INR of  < 1.5) to pro ceed.  

 The nat u ral his tory of chronic liver dis ease (CLD) is char ac-
ter ized by phases of sta ble cir rho sis progressing to acute 
decom pen sa tion (AD), from which patients may recover or 
prog ress to multiorgan fail ure, known as acute - on - chronic 

liver fail ure (ACLF). 1  Most patients admit ted to the hos pi tal 
are in a state of AD, often fol low ing a pre cip i tat ing event. 
Common com pli ca tions per tain to liver fail ure or por tal 
hyper ten sion and com prise jaun dice, enceph a lop a thy, 
asci tes, and variceal bleed ing. Although bleed ing is com-
mon in liver dis ease, it is now rec og nized that most spon ta-
ne ous bleed ing events are pre dom i nantly gas tro in tes ti nal 
(GI) and sec ond ary to por tal hyper ten sion (refer to  Table 1  
for inci dence). 2 - 4  

 The liver has a key role in the syn the sis of both pro -  and 
anti co ag u lant pro teins, along with pro -  and antifi brinolyt-
ics and thrombopoietin. 9  Portal hyper ten sion in CLD leads 
to spleno meg aly and throm bo cy to pe nia. Progression of 
CLD with syn thetic fail ure is accom pa nied by pro lon ga-
tion of PT. 10  As PT sim ply mea sures time to fi rst detec tion 
of clot in plasma fol low ing acti va tion with tis sue fac tor and 
cal cium, it does not refl ect in vivo hemo sta sis in patients 
with CLD in which nat u ral anti co ag u lants (pro tein C, pro-
tein S, and anti throm bin) are reduced in par al lel, and it does 
not detect increased fac tor VIII and von Willebrand fac tor. 
Global coag u la tion assays, such as throm bin gen er a tion 
incor po rat ing acti va tion of the pro tein C path way, dem on-
strate that patients with CLD have rebalanced hemo sta sis 
with some evi dence of hyper co ag u la bil ity. With increas ing 
dis ease sever ity (as in ACLF), wide  inter in di vid ual var i a tion 
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in throm bin gen er a tion poten tial is seen with a more pre car i ous 
hemostatic bal ance.10-12 Similarly, throm bo cy to pe nia and plate let 
dys func tion are coun tered by increased von Willebrand fac tor, 
with increased high molec u lar weight multimers due to reduced 
ADAMTS13.13,14 The changes in hemo sta sis asso ci ated with CLD 
are sum ma rized in Table 2.

Periprocedural bleed ing risk
It has been repeat edly dem on strated over the past 40 years that 
nei ther prolonged PT/INR nor throm bo cy to pe nia inde pen dently 
pre dict periprocedural bleed ing.9,15-17 These param e ters con tinue 
to be mea sured with attempts at cor rec tion com mon in this set-
ting, despite poten tial for harm asso ci ated with trans fu sion.18,19

Procedural bleed ing risk in patients with CLD is not well 
defined; var i able prac tice in attempting to cor rect hemo static 
mark ers and a lack of con sis tent defi  ni tion for major bleed ing 
are key con trib u tory fac tors.20 It is pro posed that pro ce dures 
with an inci dence of major bleed ing of more than 2% or bleed-
ing with poten tial to cause organ dam age/death be con sid ered 
high risk.20 Ascites is a fre quent com pli ca tion of CLD, devel op ing 
in approaching two-thirds of patients within 10 years of cir rho sis 
diag no sis.21 Therapeutic paracentesis is recommended as first-
line treat ment for large-vol ume asci tes, and this sce nario is com-
monly encoun tered. The risk of bleed ing fol low ing paracentesis 
is low, esti mated at 0.2%.22 Acute kid ney injury is a rec og nized 
inde pen dent risk fac tor for postparacentesis hematoperito-
neum.23

Prophylactic hemo static inter ven tions
Despite evi dence that major sur gery such as liver trans plan-
ta tion can be safely performed with out correcting abnor mal 
hemo static mark ers,24 attempts at cor rec tion remain com mon 

in the pro ce dural set ting.18,19 In Spain, a national sur vey (of pre-
dom i nantly hepatologists, 69%) from 2017 reported the major-
ity of respon dents would attempt to cor rect PT prior to major 
pro ce dures, with 17% also attempting to cor rect prior to low-
risk pro ce dures.19 Almost all  respon dents reported attempting 
to cor rect throm bo cy to pe nia prior to major sur gery, with 35% 
also attempting to cor rect prior to low-risk pro ce dures, pre dom-
i nantly using a thresh old for plate lets of less than 50 × 109/L. How-
ever, attempts to cor rect throm bo cy to pe nia and coagulopathy 
with trans fu sion are asso ci ated with addi tional risks. Administra-
tion of a “ther a peu tic” vol ume of FFP pre dis poses to both trans-
fu sion-asso ci ated cir cu la tory over load and trans fu sion-related 
acute lung injury.25 Furthermore, due to sub se quent increases in 
por tal venous pres sure,26 FFP admin is tra tion may par a dox i cally 
increase the risk of bleed ing (eg, dur ing endo scopic variceal 
band liga tion or transjugular portosystemic shunt place ment). 
In addi tion, lab o ra tory stud ies dem on strate that patients with 
CLD have preexisting nor mal to hyper co ag u la ble pro files, with 
FFP trans fu sion hav ing a min i mal impact on improv ing PT but 
increas ing hyper co ag u la bil ity.27,28 Platelet trans fu sion results in 
var i able plate let count incre ment,28,29 and ran dom ized con trolled 
tri als of plate let trans fu sion in other pop u la tions (eg, intra ce re-
bral bleed ing) are asso ci ated with worse out comes.30 Throm-
bopoietin recep tor ago nists have been dem on strated to bet ter 
cor rect plate let count prior to elec tive pro ce dures.31,32 However, 
the sem i nal stud ies included both low- and high-risk pro ce dures 
and lacked clin i cally impor tant pri mary out comes. Meta-anal y sis 
sug gests their use may reduce periprocedural bleed ing.33

Given the risks asso ci a tion with plasma trans fu sion and lack 
of evi dence to dem on strate ben e fit, cor rec tion of prolonged PT 
prior to paracentesis has been advised against since 2003 by 
inter na tional soci e ties. Recommendations for high-risk bleed ing 

Table 1. Incidence of bleed ing and por tal vein throm bo sis in CLD reported in pro spec tive stud ies

Study set ting Study design Participants, n
Child-Pugh  

class A, n (%) Incidence

Bleeding
 Italy, 2012-20143 Prospective, mul ti cen ter 280 53 Overall: 5.5%/year

Major: 3.6%/year
Minor: 1.9%/year
Portal hyper ten sive: ~3.3%/year
Nonvariceal GI: 1.9%/year
Intracranial: 0.17%/year

 United States, Decem ber 
2009 to Jan u ary 20104

Prospective, sin gle-cen ter 
hos pi tal ized cohort

83 0 Overall: 40%
Variceal: 17%
Nonvariceal GI: 12%

Portal vein throm bo sis
 Italy, 2012-20145 Prospective, mul ti cen ter 753 397 (53) 6.1/100 patient years

 No PVT at enroll ment 692 4.1

 Prior PVT at enroll ment 61 18.9

 France/Belgium, 2000-20066 Prospective, mul ti cen ter 1243 863 (69) 1 y: 4.6%
Cumulative 5 y: 10.7%

 France, 2014-20177 Prospective, sin gle cen ter 108 75 (77) 1 y: 10.8%

 Portugal, 2014-20198 Prospective, sin gle cen ter 241 184 (76) 1 y: 3.7%
Cumulative 3 y: 7.6%

Modified from Roberts and Bernal (2020)2 with per mis sion from Thieme.
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pro ce dures are sum ma rized in Table 3.20,34-36 Vitamin K defi ciency 
may be rel e vant in those with poor diet and/or mal ab sorp tion, 
and a sin gle dose of 10 mg more than 12 hours prior to inter ven-
tions in such patients is advo cated by some.35,36

CLINICAL CASE (Con tin ued)
This patient received a sin gle dose of vita min K on admis sion 
with no improve ment in the PT. After reassuring the med i cal 
team that the pro ce dural bleed ing risk of paracentesis is low 
and that PT/INR and plate let count are not a mea sure of bleed-
ing risk, ther a peu tic paracentesis is performed under ultra-
sound guid ance with out com pli ca tion.

She recov ers from this acute epi sode of decom pen sa tion and 
remains absti nent from alco hol fol low ing hos pi tal dis charge. On 
rou tine screen ing ultra sound for hepa to cel lu lar car ci noma 2 
years later, she is diag nosed with occlu sive por tal vein throm bo-
sis (PVT) extending to the supe rior mes en teric venous junc tion. 
The spleen is enlarged (20 cm), and the patient has the fol low-
ing lab o ra tory val ues: hemo glo bin, 110 g/L; plate lets, 57 × 109/L; 
bil i ru bin, 16 µmol/L; albu min, 40 g/L; PT, 18 sec onds; INR, 1.3; 
sodium, 138 µmol/L; and cre at i nine, 116 µmol/L. She is Child-
Turcotte-Pugh class A, and Model for End Stage Liver Disease 
score is 13. An upper GI endos copy performed dur ing the pre-
vi ous admis sion revealed mild por tal hyper ten sive gastropathy 
with no esoph a geal varices. The med i cal team seek advice on 
the role for anticoagulation in the con text of throm bo cy to pe nia.

Venous throm bo em bo lism in CLD
PVT is the most com mon throm botic event affect ing patients 
with CLD, with its prev a lence reported in up to 26% in those 
listed for liver trans plan ta tion and increas ing in par al lel with dis-
ease sever ity.38 CLD is also asso ci ated with an increased risk of 
deep vein throm bo sis (DVT) and pul mo nary embolism. A meta-
anal y sis of pre dom i nantly ret ro spec tive cohort stud ies reported 

cir rho sis was asso ci ated with an increased odds ratio for venous 
throm bo em bo lism (VTE) of 1.7 (95% CI, 1.3-2.2).39 The inci dence 
of PVT in recent pro spec tive stud ies is sum ma rized in Table 1. 
The Ital ian obser va tional cohort of 753 patients with cir rho sis 
reported an inci dence rate of 6 per 100 patient years.5 Of note, 
half of the events were asymp tom atic and detected on rou tine 
screen ing for hepa to cel lu lar car ci noma. Those with prior PVT at 
study entry had a sig nifi  cantly higher rate of PVT com pared with 
those with out (18.9 vs 4.0 per 100 patient years).5 The only inde-
pen dent risk fac tors for PVT iden ti fied in this study were  pre vi ous 
PVT and degree of throm bo cy to pe nia (with lower counts asso-
ci ated with increased risk). A fur ther pro spec tive obser va tional 
cohort of 241 patients with cir rho sis reported a cumu la tive inci-
dence of 3.7% and 7.6% at 1 and 3 years, respec tively.8 Throm-
bocytopenia and pre vi ous decom pen sa tion were iden ti fied as 
inde pen dent pre dic tors of PVT. Of note, in both cohorts, most 
patients were Child-Pugh class A (see Table 1).

This sce nario illus trates again that con ven tional lab o ra tory 
tests do not reflect the under ly ing hemo static milieu in patients 
with liver dis ease. The par a dox i cal increase in PVT risk asso ci-
ated with throm bo cy to pe nia likely reflects increas ing sever ity of 
both liver dis ease and por tal hyper ten sion with reduced por tal 
venous flow.8,40 Only a sin gle, small ret ro spec tive study (n = 53) 
has exam ined the influ ence of hyper co ag u la bil ity mea sured 
with throm bin gen er a tion on PVT risk.41 Patients with base-
line “thrombomodulin resis tance” (defined as an endog e nous 
throm bin poten tial ratio >95th per cen tile of nor mal con trols) had 
an 8-fold increase in risk of PVT over 4 years. Local hyper co ag-
u la bil ity medi ated by bac te rial trans lo ca tion, inflam ma tion, and 
endotoxemia are pro posed as addi tional con trib u tors but have 
not been con firmed in pro spec tive stud ies.42

Anticoagulation in CLD
The need for anticoagulation in this sce nario of inci den tal PVT in 
the absence of intes ti nal ische mia or planned liver trans plan ta-
tion (in which anas to mo sis may be com pro mised) is uncer tain. 
A recent meta-anal y sis of 33 stud ies com pris ing 1696 patients 
with PVT reported spon ta ne ous com plete recan a li za tion in 18% 

Table 2. Summary of hemostatic changes in CLD and lab o ra tory evi dence supporting rebalanced hemo sta sis

Characteristic Factors asso ci ated with bleed ing Factors asso ci ated with throm bo sis
Laboratory evi dence to sup port 
rebalanced hemo sta sis

Platelets • Thrombocytopenia
• Platelet dys func tion
• Anemia

• ↑ vWF
• ↓ADAMTS13
• ↑Platelet acti va tion
• Endothelial acti va tion

• Weak
•  Difficult to rep li cate plate let- 

endo the lial inter ac tion in lab o ra tory 
set ting

Coagulation • ↓FII, V, VII, IX, X, XI
• ↓Fibrinogen (in AD, ACLF)
• ↓FXIII
• ↓Rates of fibrin poly mer i za tion

•  ↓Protein C, pro tein S, anti throm bin
• ↑FVIII
• ↓Fibrin clot per me abil ity

•  Thrombin gen er a tion nor mal to 
increased when mea sured with pro-
tein C path way acti va tion

•  Weak evi dence for rebalancing of 
fibrin clot strength/sta bil ity

Fibrinolysis • ↑tPA (not rebalanced by ↑PAI-1)
• ↓α2-Antiplasmin
• ↓TAFI

• ↓Plasminogen •  Uncertain; both 
hyper/hypofibrinolysis seen in 
ACLF, poten tially reflecting the del i-
cate nature of rebalance

Adapted from Northup et al20 with per mis sion from Wiley.
ADAMTS13, a disintegrin and metalloproteinase thrombospondin type 1 motif; F, fac tor; PAI-1, plas min o gen acti va tor inhib i tor 1; TAFI, throm bin 
activatable fibri no ly sis inhib i tor; tPA, tis sue plas min o gen acti va tor; vWF, von Willebrand fac tor.
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of patients (n = 33/180) not receiv ing anticoagulation. How-
ever, anticoagulation was asso ci ated with a sig nifi  cant 2-fold 
improve ment in over all and com plete recan a li za tion rates com-
pared with no anticoagulation. The risk of throm bus pro gres sion 
was also sig nifi  cantly reduced (risk ratio [RR], 0.26; 95% CI, 0.14-
0.49). Six stud ies reported over all sur vival, with anticoagulation 
asso ci ated with improve ment (RR, 1.11; 95% CI, 1.03-1.21).43 There 
are clearly a num ber of lim i ta tions to this anal y sis. In our case, 
given the throm bus is occlu sive and extends to the mes en teric 
junc tion, anticoagulation is likely to be ben e fi cial in pre vent ing 
fur ther exten sion to the mes en teric vas cu la ture and achiev ing 
recan a li za tion, with poten tial reduc tion in por tal hyper ten sion 
(given the lack of portosystemic col lat eral cir cu la tion). Guide-
lines rec om mend obtaining cross-sec tional imag ing (com puted 
tomog ra phy/mag netic res o nance imag ing) to con firm the diag-
no sis and extent of throm bo sis, as well as to exclude malig nant 
obstruc tion prior to treat ment ini ti a tion.20 There is a clear role 
for anticoagulation in patients with symp tom atic PVT to pre vent 
pro gres sion and intes ti nal ische mia.

The prin ci pal con cern in anticoagulating patients with liver 
dis ease is the con com i tant increased risk of bleed ing. In the 
afore men tioned meta-anal y sis, the pooled over all rate of bleed-
ing asso ci ated with anticoagulation from 19 stud ies was 2.8%, 
with fatal bleed ing 0.7% (from 25 stud ies).43 The pooled rate of 
esoph a geal variceal bleed ing from 17 stud ies was 2%. The use 
of anticoagulation did not increase the risk of bleed ing (RR, 
0.78; 95% CI, 0.47-1.3) from 4 stud ies reporting out comes in 
those both on and off anticoagulation, and inter est ingly, anti-
coagulation was asso ci ated with a reduced risk of both upper 
GI and variceal bleed ing (RR, 0.26; 95% CI, 0.11-0.65).43 These 
data sug gest anticoagulation does not increase the risk of vari-
ceal hem or rhage (and may in fact reduce the risk, poten tially by 
reduc ing por tal hyper ten sion). It is recommended that upper GI 
endos copy be performed to iden tify and enable treat ment of 
high-risk varices.20 In prac tice, anticoagulation can be ini ti ated 
while awaiting fur ther endo scopic eval u a tion. Endoscopic vari-
ceal banding is a low bleed ing risk pro ce dure,20 with pro ce dural 
bleed ing uncom mon and the major ity of bleed ing sec ond ary to 
band ulcer a tion, presenting some days later.15,44 A sin gle obser-
va tional study found no increased bleed ing risk asso ci ated with 
use of low molec u lar weight hep a rin (LMWH) (169 pro ce dures 
in 80 patients) at the time of variceal band liga tion.45 However, 
proceduralists may tem po rar ily inter rupt anticoagulation fol low-
ing variceal banding when the per ceived bleed ing risk due to 
sec ond ary band ulcer a tion is thought to out weigh the risk of 
throm bo sis exten sion.

Thrombocytopenia is a rec og nized risk fac tor for bleed ing 
with anticoagulation; a small obser va tional cohort reported a 
plate let count of less than 50 × 109/L as a pre dic tor for bleed-
ing.46 In these patients, I con sider ini ti at ing LMWH at pro phy-
lac tic to inter me di ate doses and titrate the dose as tol er ated. I 
favor inter me di ate doses for symp tom atic and/or exten sive PVT. 
For lim ited extent/asymp tom atic events in which a deci sion for 
anticoagulation is made, I favor pro phy lac tic doses at ini ti a tion. 
Severe throm bo cy to pe nia (<30 × 109/L) is uncom mon, and in 
such cases, I would look for and treat con trib ut ing fac tors but 
still con sider pro phy lac tic LMWH on a case-by-case basis. If the 
plate let count improves, ther a peu tic doses can then be used. As 
this patient has a plate let count more than 50 × 109/L, full-dose 
anticoagulation should be used.

For venous throm bo em bo lism in patients with out CLD, direct 
oral anti co ag u lants (DOACs) are now the agents of choice due 
to their pre dict able phar ma co ki net ics, elim i nat ing the need for 
rou tine drug mon i tor ing and favor able safety pro file.47 Charac-
teristics of avail  able anti co ag u lants are sum ma rized in Table 4. 
Of note, patients with CLD were excluded from the ran dom ized 
con trolled tri als establishing their effi cacy in VTE, and there is 
lit tle evi dence for use of DOACs in treat ment of PVT in cir rho sis. 
The use of DOACs is not recommended in patients with increased 
sever ity of CLD (see Table 4). A recent sys tem atic review iden ti-
fied 5 ret ro spec tive cohort stud ies com pris ing 239 patients with 
CLD treated for DVT, splanch nic vein throm bo sis, or atrial fibril la-
tion.48 The anal y sis sug gests com pa ra ble effi cacy and safety but 
is lim ited by the small sam ple size and ret ro spec tive nature of 
the stud ies. A small ran dom ized con trolled trial (n = 80) in Egypt 
com pared rivaroxaban 10 mg daily with war fa rin for treat ment 
of acute PVT in patients with com pen sated hep a ti tis C cir rho-
sis (pre dom i nantly after sple nec tomy) for a var i able treat ment 
dura tion based on throm bus extent and recan a li za tion.49 Patients 
were mon i tored fortnightly with ultra sound imag ing with a pri-
mary out come of com plete recan a li za tion. The pri mary out come 
was achieved in sig nifi  cantly more patients receiv ing rivarox-
aban (85% vs 45%), with recan a li za tion occur ring at a mean of 2.5 
months. There was no major bleed ing reported in the rivaroxaban 
arm and no recur rent events at 12 months. A fur ther small study 
com par ing out comes in those treated with edoxaban (n = 20) to 
war fa rin (n = 30) fol low ing 2 weeks of danaparoid also reported 
supe rior clot regres sion with edoxaban.50 Although these find-
ings are prom is ing, it is impor tant to note that nei ther war fa rin 
arm pro vided stan dard of care in that there was no bridg ing until 
ther a peu tic INR was reached, with a sub ther a peu tic INR tar get 
(1.5-2.0) in 1 study. This is impor tant as  recan a li za tion rates are 

Table 3. Thresholds for coag u la tion param e ters prior to high-risk pro ce dures in patients with CLD

Characteristic AASLD 202120 ACG 202037 AGA 201935 SIR 201936

PT/INR Do not cor rect Do not cor rect Do not cor rect INR >2.5*

Platelet count Do not cor rect >50 × 109/L >50 × 109/L >30 × 109/L

Fibrinogen Do not cor rect No spe cific rec om men da tion >1.2 g/L >1 g/L

VHA Do not use rou tinely May be use ful No spe cific rec om men da tion No spe cific rec om men da tion

*Give vita min K if INR >2.5; do not use FFP/prothrombin complex concentrate.
Table adapted from Northup et al20 with per mis sion from Wiley.
AASLD, Amer i can Association for the Study of Liver Disease; ACG, Amer i can College of Gastroenterology; AGA, Amer i can Gastroenterology 
Association; SIR, Society of Interventional Radiology; VHA, vis co elas tic hemo static assay.
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improved with early anticoagulation.46 Further ade quately pow-
ered stud ies with the use of LMWH bridg ing until ther a peu tic 
INR is achieved in the com par a tor arm are required. In prac tice, 
LMWH is often ini ti ated until com ple tion of upper GI endos copy, 
fol low ing which a vita min K antag o nist (VKA) can be ini ti ated. 
DOACs may be a rea son able alter na tive in cases with dif fi culty 
com ply ing to var i able dos ing of VKA or the mon i tor ing require-
ments (eg, lim ited venous access and/or unable to use a point-
of-care INR device). For patients with sig nifi  cantly prolonged PT 
at base line, I favor extended LMWH pro vided con tin ued par-
en teral admin is tra tion is accept able to the patient, given the 
opti mal INR tar get is unknown in those with sig nifi  cantly raised 
base line INR.

For PVT, in which a deci sion to ini ti ate anticoagulation is made, 
the min i mum recommended dura tion of anti co ag u lant ther apy is 
6 months.20,37 Guidelines sug gest reimaging to eval u ate recan a-
li za tion to guide the ongo ing need for anticoagulation.20 There 
are, how ever, no high-qual ity data to inform whether incom plete 
recan a li za tion is asso ci ated with a higher risk of recur rence or 
other adverse out comes related to por tal hyper ten sion. Small 
obser va tional stud ies sug gest the risk of early recur rent PVT is 
high (up to 38%) fol low ing dis con tin u a tion of anticoagulation 
in patients with advanced CLD.42,46 In addi tion, pre vi ous PVT is 
a strong pre dic tor for recur rence in pro spec tive obser va tional 
cohorts.5 However, given the lack of ran dom ized con trolled tri-
als to defin i tively inform the risk of both PVT recur rence and 
bleed ing, the fea si bil ity of a mul ti cen ter pro spec tive study to 
deter mine the opti mal dura tion of anticoagulation should be 
eval u ated. Currently, those listed for liver trans plan ta tion fre-
quently remain on extended anticoagulation to reduce the risk 
of recur rent PVT, par tic u larly as the pres ence of occlu sive PVT 
at trans plan ta tion affects both tech ni cal suc cess and posttrans-
plant sur vival.51 For patients with DVT/pul mo nary embolism, the 
min i mum dura tion of anticoagulation is 3 months. All patients 
should be reviewed prior to com plet ing 3 months of treat ment 
to con sider the need for extended anticoagulation in the pres-
ence of per sis tent risk fac tors (eg, inflam ma tory bowel dis ease) 
and/or for events not asso ci ated with a major pro vok ing fac tor 
(eg, major sur gery/hos pi tal i za tion).52

CLINICAL CASE (Con tin ued)
Therapeutic anticoagulation with LMWH was ini ti ated while 
fur ther endos copy was planned (unchanged from pre vi ous, 
with no esoph a geal varices seen with mild por tal hyper ten sive 
gastropathy). Following this, war fa rin was ini ti ated with a tar-
get INR of 2.5. LMWH was con tin ued until an INR of more than 
2 was achieved. She remained on war fa rin for 12 months, and 
reimaging con firmed par tial recan a li za tion of the por tal vein. 
Apart from minor trau matic bruis ing, there were no sig nifi  cant 
bleed ing com pli ca tions dur ing treat ment.

Conclusion
In sum mary, despite fre quently deranged hemo static mark-
ers in patients with CLD, there is a dual pro pen sity to bleed ing 
and throm bo sis (with a pre pon der ance of por tal vein throm bo-
sis). Variceal bleed ing sec ond ary to por tal hyper ten sion is the 

most fre quent bleed ing man i fes ta tion. There is lit tle evi dence 
to sup port pro phy lac tic cor rec tion of hemo static mark ers in the 
periprocedural set ting, and use of pre emp tive trans fu sion sup-
port should be avoided. Anticoagulation is likely to improve out-
comes fol low ing occlu sive por tal vein throm bo sis, even in the 
pres ence of hemo static abnor mal i ties. However, the opti mal 
dura tion of anticoagulation and role of DOACs remains uncer tain.
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