


lloenrieur of llOAGs
ral anticoagulants are indicated
for prophylaxis and treatment of
thromboembolism and stroke prevention
in patients with nonvalvular atrial

fibrillation. Vitamin K antagonists like warfarin

were the mainstay for conditions requiring oral

anticoagulantion.I However, warfarin use is

complicated by the need for frequent monitoring and

numerous interactions with foods, herbs
and drugs.'

DOACs were developed to overcome the

shortcomings of warfarin. Since their regulatory

approval in 2010, they have been popular with
physicians and patients largely due to the simplified
monitoring requirement and minimal drug-food and

drug-herb interactions.

DOACs are classified according to their mechanism

of action. Direct thrombin inhibitors (such as

dabigatran) target the enzymatic activity of thrornbin

while factor Xa inhibitors (e.g. rivaroxaban,
apixaban, edoxaban and betrixaban) block the

activity of activated clotting factor Xa. Currently,

only dabigatran (Pradaxa', Boehringer Ingelheim

Singapore Pte Ltd), rivaroxaban [Xarelto', Bayer
(South East Asia) Pte Ltdl and apixaban (Eliquis",

Pfizer Pte Ltd) are available in Singapore.

Contact Pathway {lntrinsic Pathway}

Dactors to consider in
perioperatiue management
of electiue procedu,res
Factors to consider in the perioperative management

of patients treated with DOACs are thromboembolic
risk of the individual, bleeding risk of the procedure

and duration of DOAC interruption required before

the procedure.

Thromboembolic risk
For patients with a high risk of repeat thrombotic

events (e.g. stroke or deep vein thrombosis within the

recent month), postponement of the sLlrgery should

be considered.n

Bleedingrisk of the procedure
Based on Tan Tock Seng Hospital (TTSH)'s

Pre-Admission Counsellinq and Evaluation (PACE)
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Figure l. Mechmism of action of DOACS on the clotting cascade.

Diagram ntotlifed from Rat'al AN, et aI.3
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Cataract or glaucoma
intervention
Appendicectomy
Superficial surgery (e.9.
abscess incision, lump
excision)
Hand/finger procedures
Foot/toe procedures
Excision of bursas/ganglions
Tendon repairs
Rigid cystoscopy or double
J-stent insertion
Mastoidectomy
External ventricular drain /
ventr iculoperi toneal shunt

Total knee arthroplasty
Above/below knee amputation
Hemiadhroplasty
Carotid endarterectomy
Cervical spine surgery
Pituitary surgery
Laminectomy 1-2 levels
Fenestration and discectomy
Temporal bone resection
Thyroidectomy
Urethroplasty
Orchidectomy
Arteriovenous f istula -

creation, revision
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Craniotomy
Open reduction internal
fixation of pelvic bones
Revision of spinal
instrumentation
Spinal decompression
>2 levels
Revision hip/knee arthroplasty
Total hip arthroplasty
Nasopharyngectomy
Major head and neck surgery
Prostatectomy
Total gastrectomy

Bil iary bypass, Whipple's
Aortic procedures

' Iable 
l. Bleeding risk of elective surgical proceduresa

(lr.rideiirres,' bleeding risl< of surqical proceclur-cs ciu-l
lrc stratit ierl intei mirror, nrorler-irtc or higir. I"lxiutrples
of .procat tu lcs iurd thc correspont i ing b leedi r rg r is l i
are shorvu iu  table 1.

When to stop administroting DOAC prior

to procedure
'lhc 

tinrt periotl to I,r, ithholi i DOAC therapr, l.rrior to
r prroceclurc clcperrcis tln the patient'.s rc-nirl t intction
(rcp-r rese n icr l  by the crc i r t i r r i l re  c le i r rarrcc-) ,  t i re  l ra l l ' - l i fe
of'the l)O,\(I and tlre blcecling risl i of'the pi'oLrccllrr{::.

In  genela l ,  pat ieuts t r , i th  pocl r r : r  rcnal  t tunct i t in  (e.g.
( . r t , l  l5  " t ( )  r l r l /min)  rc t lu i re a lorrgcr  per iot l  o l 'pr t : -
proced ur"e I ) ()AC i n tcn'r-rpr t i r:n conr prrrt cl to pra t ieitts

n ' i lh  good rer ta i  iunct ion (e.g.  ( l r ( l l  , ' ,5{ l  l l l / r r r in)  lo
it l lol l '  most of'the rl r ig lo lre elir l i i l irted plior to tirr:
prccechrre ( table. :1.

't"i 'SH's 
IJr\(.11 guidelines provitlc a cl*ar clrit lc on tirc

rcccli-utttcttclcd cii lratiou ol IIOAC i tt lcrrupti, rrr plio1'

t ( )  s l l rger \ 'or  inr .as ivc procccLi rcs ( table 3) .1
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Dabigatran 12-17 hours
Rivaroxaban 5-9 hours (young)

'1 '1-13 hours (elderly)

Table 2. Elimination halfJife (t1r) of DOACs



Creatinine Glearance
(GrCl)

CrCl >50 ml/min

CrGl 30-50 ml/min

CrCl <30 ml/min

DOAC, direct oral anticoagulant; PACE, Pre-Admission Counselling and Evaluation*Patients are required to undergo a pre-operative prothrombin time and activate partial thromboplastin time check at the Day Surgery Centre t hour prior to
the procedure
--Dabigatran is not indicated for patients with CrCl <30 ml/min

Table 3. Recomnendations for DOAC interruption prior to surgical procedures according to TTSH PACE Guidelines

For procedures with very high bleeding risk
(e.g. spinal anaesthesia, epidural anaesthesia or
lumbar puncture), sorne guidelines suggest a longer
interruption period of5 days for dabigatran and
3 days for rivaroxaban and apixaban.s

Bridging therflI,y with parenteral anticoagulants
Given the predictable response of DOACs and
their short half-lives, preoperative bridging with
parenteral anticoagulants like low molecular weight
heparin or heparin is generally not recommended as
they increase the risk of bleeding without providing
much clinical benefit. ',6

hst-operatftre rsumption
of IDOAGS
After the procedure, DOACs should be recommenced
when haemostasis is secured to reduce the risk of
thromboembolism. The recornmended time period
for post-operative resumption of DOACs is 24 hours
for procedures with low bleeding risk. For procedures
with high bleeding risk, DOACs can be resumed 48 to
72 hours post-procedure.a DOACs should be resumed
at their usual dose as there is limited evidence on the
safety and efficacy of using reduced dose for post-
operative patients.s

Management of IDOAGs
in emergencies
When emergency surgery is required, the DOAC
should be discontinued immediately. Urgent blood
investigations should be ordered to guide subsequent
management: full blood count, renal panel, liver panel,
prothrombin time (PT), activate partial thromboplastin

time (aPTT), fibrinogen level, thrombin time (TT, for
patients receiving dabigatran), and anti-Factor Xa levels
(for patients receiving rivaroxaban or apixaban).7

Reversal strategies include administration of
antidotes, reduction of intestinal absorption,
increasing DOAC clearance and administration of
coagulation factors (table 4).'

DOACs were
to overcome

developed
the

shortcomin$s of
warfarin. Since their
regUlatory approval in
2OIO, they have been
popular T/\rith physicians
and patients largely
due to the simplifi.ed
monitoring requirement
a,lrrd minimal drug-
food and drug-herb
interactions.



Table 4. Mmagement of bleed in patients receiving DOACs

Antidotes fior DOAGs
Idarucizumab
Idarucizumab (Praxbind') is a fully humanised
monoclonal antibody fragment that specifically
binds to dabigatran and its metabolites with a
350-time higher aflinity than that of thrornbin to
dabigatran.8 It was approved by the United States
Food and Drug Administration (FDA) in October
2015 for reversal ofdabigatran's anticoagulant effect
in emergency surgery, urgent procedures, or in cases
of life-threatening or uncontrolled bleeding.
It received approval by the Health Sciences
Authority in Singapore in 2016.

The drtrg is available in 2.5 gl50 ml vials and the
recommended dose is 5 g (two vials) administered
intravenously, either as continuous infusions or as
a singie bolus dose. Its effect can be observed
within minutes; in the RE-VERSE AD trial,
the median time to bleeding cessation was
approximately 9.8 hours.8

Andexanet alfa
More recently, in May 2018, Andexanet alfa
(Andexxa') received FDA approval for reversal
of life-threatening or uncontrolled bleeding in
patients receiving rivaroxaban and apixaban.
This is a recombinant modified human factor
Xa protein that acts as a decoy and binds to
rivaroxaban and apixaban to inhibit their action.
It has a rapid action onset of 2 to 5 minutes,
and has been shown to successfully reverse
factor Xa inhibition in healthy volunteers.e

The drug is given as a bolus fbllowed by an infusion
with its dose determined by the type of factor Xa
inhibitor used and timing of last ingestion (for
rivaroxaban). Unfortunately, the antidote is not
available in Singapore currently.

Ciraparantag (PER 977)
Ciraparrantag is a small synthetic molecule that is
designed as a broad spectrum antidote for oral
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In general, routine tests
are not speciflc to DOACS.

\rl[hile clotting times
may detect the presence
of clinically signifl cant
levels of DOACS, they

cannot accurately
reflect drug levels and
their corresponding

anticoagulant effect. It
should be noted that the

tests can also be prolonged
in ma;r;r other situations
(e.9. bleeding states or

d.is s eminated intravascular
coa€lulation) apart from

DOAC ingestion.

facl,cr Xa inhibitors. thrombin inhibitor:s and
Iorv rnoiecular iveight heparin.lo Unlike other
antidotes, it binds to anticoagulants thrr:ugh ionic
charge interaction. The drug is currently stil i in its
developurental l:hase.

Limitations of laboratory tests
AlthoLlgh routine coagulation monitoring is not
required fbr DOACs, there ;rre sotne scenarios
wherebl' l irboratory monitoring may he useful.
For examprlel, routine coagulation tests can be used
to exclude clinically signilicant levels of DOACs
in bl*eding patients or tirose who require urgent
surgical interveniions. When interpreting the
coagulation test results, it is imp{.rrtant to note the
ciifference betrveen the time of the last DOA{l intake
and time of blood samtriins"

Prothrombin time
Dabigatran has negligihle eftect i:n Pl while factor
Xa inhilritors like rivaroxaban;rnd ;rpixabau can

i:rolong P'f. I{owever, t}re resuh is rtependent on
the type *f reagents usecl. In arldition, certain PT
reagents are less sensitive to atpixaban cotnpared to
rivaroxahan. r\s such, a nnrmal P'l 'result cloes nct
exclucle resiclual anticoagulant eil 'ect of any DOAC.

Activated partial thromboplastin time
ln ccntrast to F'l', aP'll'l is proiongerd in the presence
of dabigatran, and inay be used to rletect clinically
signihcant plasma levels of the drug. However, the
result is dependent on the sensitivity uf the assay
reargent, ;rnd a normal aPl'T'result does not exclude
the presence of low drug conccutraiiol-ls. The test
is also unable to exclucle the activitv o1'rivaroxab;rn
;rnd ;rpixatran.

Thrombin time
llhe presence tif ciabigatratt in serunt plasma can be
detected by TT, which is highly sensitive to the drug;
a norrnai T'f inclicates the absence of the drug in
pa ti ents. llivaroxarban irncl apixaban, ltclrvever, have
url efTect on T'"Il

Anti-factor Xa (Anti-Xa)

iiiu.ce rivirrox;rbirn ;lnel apixt ban e'li recl ly inliibrit
firctor Xa, their levels can be quatltitirtively tneasuretl

usi ng nnti - Xa c lrr:ourcg,eni c ;rss il1,s. Anti- Xit ac tivi ty

ccirrelates l i ' i th t ire l 'arions factor Xa inhibitors rn a

iinetrr fashion, and a normal anti-Xir level excludes

clinicall l '  signi{icant leyels nl 'the rirugs"

Ideally: the assays slrould be caiilrrated to the

respective f'actor Xa inhibitors. t{olvever" such



rls$alrs n'lav lrot be rear.l i [1, nrriri labla:. in lhc nbscl'1,;e

rl1'the se drug-sprecific irssavs' anti-Xa ilssavs that are

calibrated to lort n:olecr.i lar r.r.eigl 'rt heparins n'r.tv be

Lrsccl but t lte nteasured clrtr{ cou(c!rtr; lt i$nri nri ly vary

anl{)1ig dil} 'e rcnt as$a"vs irrtd resi"rlts crall he afi i 'ctccl b1,

thc presence o ihepar in.  I t  shoulc l  i r lsc l  be notcc l  that

riabigatrarr has no eflect rxr arnti-Xa activitv"

ln  gencral ,  rout ine tests are not  speci i rc  to  I ) (  )Al -s .

\\rhilc clotting tirnes nra1, detect the presencc of

cl i n icirl lv sign if iciurt levels ot 1)(lA(,s, thev c:art rtof

acctr rate i l '  rc i icct  drug lcver ls  and t i rc i r  co i : rcsponcl i r . lg

irnlici iagnlant c'f lect. lt sl-ror"rld be notetl that the

tests ciin ;rlso l 're proJongccl i i- l uranlr ctl ' :e r situations
(c"  g.  b l*ed i  ns $t ; l les ur  t l issemi l r i r  ( r : r l  i  n l rav iu lcr r [ar

coasuiat ior l )  apar t  i l "onr  I )OAC inscst ion.  I l rncr ' ,

thc resuits shotrid be inte rpretr-cl rvith caution anel

r "orr { inc moni tor inS4 o1'  l i r r t icoagul ; in t  t r r t i l ' i t t '  in  s t* i rJe

pat icn is  is  r " rot  reccnluent{cd"a

Gonclusiron
h't strt t t t t tarr ' ,  * ' i th the increi lsing lrsr: uf I) t l r \Os,

i l  i s  i r r r n o r t : r r r t  l i r r  c l i i t i c i l r r t s  t o  i i r r t r r r  t l t c' "  " " r - "

pr 'r i  operat ivc nr a11ager.]r c n l  of pa t i  e n ts -nr 'ho lr  avc

i reen Iak ing lhesr ' l  dr" r rss. ' ihr  pel ' i *e l  o l ' l ) ( ) r \C

iirterrr-i1-rtion prior to silrgerv recluires caref"ul

consic ierat ion o1:  pat ients '  t l r ronrbosis  r rsk,  h is

renal  f lnr : i inn,  pror ,*c lnra l  b lccr i  r isk,  as lve l l  as

the ; rharr t ract ik ine t ics of  ther  spcci f ic  lX)AC

he hrrs receir,ed.

;\ltir*r-r gh the ruu t i rt e,: I aborirtorlt tr.:s Is ]rar,'c

Iirnitrt ions in rnonitrlr ing DO.AC activilr ' , t irey carr

be r"rsecl rs piirt of perioperirt ive manasement to

exciuilc r,: l i  n ic;,rl11, si grtif i  can t rl ru g levels, esprecially

lirr put icnts scl-recl u I cd iirr r-l rgcr.r t procctl rr res"

Factors to consider in the
perioperative management

of patients treated \Mith
DOACs are thromboembolic

risk of the individud,
bleeding risk of the

procedure and duration of
DOAC interruption required

before the procedure.
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