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Pharmacological Interventions
Treat Thrombosis

- The ideal pharmacological agent would prevent
pathological thrombosis and allow a normal response
to vascular injury to limit bleeding

- At present all anti-thrombotic agents have increased
bleeding risk (hemorrhage) as their main side effect.

plug formation

» ANTICOAGULANT DRUGS: Inhibit clotting cascade to
ultimately prevent fibrin clot formation

» THROMBOLYTIC DRUGS: Dissolve an existing clot
digesting fibrin

» ANTIPLATELET DRUGS: Prevent primary hemostastic\




Will tell you the amount of
time to safely wait based on
guidelines and best practice
standards.

Bleeding

Risk APP’s -
Typically divide into low,

/ medium, and high-risk
procedures.




Background

A subset of patients encountered in interventional pain are
medicated using anticoagulant or antithrombotic drugs to
mitigate thrombosis risk.

Since these drugs target the clotting system, bleeding risk is a
consideration accompanying interventional procedures.

Importantly, discontinuation of anticoagulant or antithrombotic
drugs exposes underlying thrombosis risk, which can lead to
significant morbidity/mortality especially in those with coronary
artery or cerebrovascular disease.

This presentation summarizes the literature and provides
guidelines based on best evidence for patients receiving anti-
clotting therapy during interventional pain procedures.



A review of the available literature published on
bleeding risk during interventional pain procedures,
practice patterns and perioperative management of
anticoagulant and antithrombotic therapy was
conducted. Data sources included relevant
literature identified through searches of

EMBASE and PubMed from 1966 through August 2018
and manual searches of the bibliographies of known
primary and review articles.



Results

» 1. There is good evidence for risk
stratification by categorizing multiple
interventional techniques into low-
risk, moderate-risk, and high-risk.
Also, their risk should be upgraded
based on other risk factors.




Results

»2. There is good evidence for
the risk of thromboembolic
events in patients who
interrupt antithrombotic
therapy.




Results

» 3. There is good evidence supporting
discontinuation of low dose aspirin for
high risk and moderate risk procedures
for at least 3 days, and there is
moderate evidence that these may be
continued for low risk or some
intermediate risk procedures.




Results

» 4. There is good evidence that discontinuation of
anticoagulant therapy with warfarin, heparin,
dabigatran (PradaxaR), argatroban (AcovaR),
bivalirudin (AnglomaxR) lepirudin (RefludanR),
desirudin (IprivaskR), hlrudm apixaban (ElquISR)
rivaroxaban (XareltoR) edoxaban (SavaysaR,
LixianaR), Betrlxaban(BevyxxaR) fondaparinux
(ArlxtraR) prior to interventional techniques with
individual consideration of pharmacokinetics and
pharmacodynamics of the drugs and individual risk
factors increases safety.




Results

»5. There is good evidence that
diagnosis of epidural hematoma is
based on severe pain at the site of
the injection, rapid neurological
deterioration, and MRI with surgical
decompression with progressive
neurological dysfunction to avoid
neurological sequelae.




Results

»6. There is good evidence that if
thromboembolic risk is high, low
molecular weight heparin bridge
therapy can be instituted during
cessation of the anticoagulant, and
the low molecular weight heparin can
be discontinued 24 hours before the
pain procedure.




Results

»/. There is fair evidence that the risk
of thromboembolic events is higher
than that of epidural hematoma
formation with the interruption of
antiplatelet therapy preceding
interventional techniques, though
both risks are significant.




Results

» 8. There is fair evidence that multiple
variables including anatomic pathology with
spinal stenosis and ankylosing spondylitis;
high risk procedures and moderate risk
procedures combined with anatomic risk
factors; bleeding observed during the
procedure, and multiple attempts during the
procedures increase the risk for bleeding
complications and epidural hematoma.




Results

» 9. There is fair evidence that discontinuation of
phosphodiesterase inhibitors is optional (dipyridamole
[Persantine], cilostazol [Pletal]. However, there is also fair
evidence to discontinue Aggrenox [dipyridamole plus
aspirin]) 3 days prior to undergoing interventional
techniques of moderate and high risk.




Results

»10. There is fair evidence to make
shared decision making between the
patient and the treating physicians
with the treating physician and to
consider all the appropriate risks
associated with continuation or
discontinuation of antithrombotic or
anticoagulant therapy.




Results

»11. There is fair evidence that if
thromboembolic risk is high
antithrombotic therapy may be
resumed 12 hours after the
interventional procedure is perform




Results

»12. There is limited evidence that
discontinuation of antiplatelet therapy
(clopidogrel [PlavixR], ticlopidine [Ticlid
Ticagrelor [BrilintaR] and prasugrel [Eff\'en
avoids complications of significant bleeding
and epidural hematomas.



Results

»13. There is very limited evidence
supporting the continuation or
discontinuation of most NSAIDs, excluding
aspirin, for 1 to 2 days and some 4 to 10
days, since these are utilized for pain A
management without cardiac or cereb
protective effect.




Table 13. Classification of intervemtional techniques based on the potential nisk for bleeding.

Intrathecal pump replacement

E. Caudal percutaneous adhestalysls

G, Lumbar percutaneous disc decompression {L4/5
o halow)

10. Lumbar vertebral sugmentation (below L4)

1 1. Intervertehral spinous prosthesls

1. Lumbar discography
1 3. Lumbar Interlaminar epldural imjectlons at L5-51

Low=Risk Procedures Intermediate-Rizk Procedures® Hizh-Rizk Procedures®

1. Trigger polnt and muscular | 1. Facet joint Interventions (Intraarticular Injections, | 1. Cervical, thoracic, and high lumbar (above L4-15)
injections (Including nerve blocks and radiofrequency newrotomy) Interlaminar epldurals

plriformis injection) 2. Lumbar transforaminal epldural Injectlons at L4, 2. Cervical, thorack and lumbar above L3

2. Peripheral jolnts LS5, 51 transforaminal epldural Injfections

3. Peripheral nerve blocks 3. Lumbar Intradiscal procedures 3. Spinal cord stimulator trial and Implant

4. Sacrolllac jodnt and Hgament | 4. Hypogasiric plexus blocks 4. Percutaneous adheslolysls with interlaminar or
injections and nerve blocks 5. Lumbar sympathetic blocks transforaminal zpproach

5. Cawdal epldural Injectlons £. Peripheral nerve stimulation trial and implant 5. Percutaneous disc decompresslon (above L4/5)

. Gangllon tmpar blocks 7. Pocket revision and implantable pulse regenerator/ | 6. Sympathetic blocks {stellate ganglion; thoracic

splanchnic, cellac plexus)

7. Thoracic and cervical Intradiscal procedures
E. Vertebral sugmentation, lumbar (above L4),
thoracic and cervical

©. Intrathecal catheter and pump Implant

10. Interspinoss prasthests and MILD®

" Patlents with high risk of bleeding (eg , old age, history of bleeding tendency, concurrent uses of other anticoagulants fantiplatelets, ver drrhosls
or advanced liver disease, and advanced renal disesse) undergoing low or Intermediate- risk procedures should be treated as Intermediate or high

risk, respectively.




Table 18. Guidelines for antithrombotic medication management and spinal procedures (risk stratification described in Table 13 ).

Medieation

PEI:EII.'“E‘.

Timne to Wait After Lact Those
of Medication Before Low Rizk
Imterventional Technignes Are

Tinse to Wait After Lact Doce of
Medication Befors Moderate Bick
Imterventional Technigoes Are

Pﬂ'h'mﬂl

Time to Wait After Lact Dioce
of Medieation Before Hizh Rick
Interventional Techniques Are

Performed

ASIFP

ASEA (40)

ASTFF

ASRA (40)

ASTFF

ASRA (40)

ASEA (40)

NEAIDS
(OO 1)
(oo 2]

Mgy continue or
stop 1- 10 days
dus to lack of
protective effect

Stop 1-10 days
due to lack af
protective sffect

Mgy conflnue aor
stop 1-10 days
due to lack of
pratective effect

Sop 1-10 days dus
to lack of protective
effiect

Miay contimse of stop
1-10 days due to lack

of protective effect

Stop 1-10 days due

to lack of protactive

pifect

24 hours

24 hours

Aspirin

Low-[xase Asplrin

Contimee ar may
stop for 3 days

Stop for 4 days

Continue or may
stop for 3 days

Ih.'.-:rp far 4 days

Stop for 5 days

Stop for & days

24 hours

24 hours

High Doss Aspirin

Contioss or may
stop for 3 days

Stop for 4 days

Continue ar may
stop for 3 days

Sop for 4 days

Stop for 5 days

Stop for & days

24 hours

24 hours

Antiplatelet Agents (Fho

sphodiesterass Inhibitors)

stop for 3 days

Mpyridamode May comiinie May contimas May continge May contirme My continue or stop | Stop for 2 days 12 howrs 12 hiowars

([ PErsantina) for T days

Cllostazol (Pletal) May contime May contimsa May continue May contimss hay contlmee or stop | Stop for 2 days 12 hours 12 hours

for 2 days

AggTeno May contime Stop for 4 days May continue Stop for 4 days Stop for 5 days Stop for & days 24 hours 24 hours

(dipyridamaole plus

aspirin}

Flatelet Aggregation Inhibitors

Clopldogrel {Flavix) May contime hay contimuse May continue or Stop for 7 days Stop for 5 days Stop for 7 days 12 hours 12 hours
stop fior 3 days

Prasugrel (Efflent) May contime hay contimuse May continue or Stop for 7-10 days Stop for & days Stop for 7-10 days | 24 hours 24 hours
stop for & days

Ticlopidine (Ticlid) May contime MA May continue or MA Stop for 7-10 days MA 24 hours 24 hours
stop for 7 days

Ticagrelor {Briliota) May contime Contlnue May continue or MA Stop for 3-5 days Sop for 5-10 days 24 hours 24 hours

Vitamin K Antagonists

Warfarin

IME < 3.0

May stop for 2 days

Stop for 2-5 days
INE= 15

Stop for 5 days
INE normalize

Stop for 5 days
INE normalize

24 hiours

24 hours

Thrombin Inhibltors

[rabigatran (Fradaxa)

May contloms or

stop for 2 days

Stop for 4-5 days
t- days - renal

Stop for 4-5 days
& days - renal

Stop for 4-5 days
& days - renal

=op for 4-5 days
& days - renal

24 hours

24 hours




Tablke 18 (cont.). Gua delines for antithrombotic medication management and spinal procedures (nsk stranfication described an Table 13 ).

Alteplase, Reteplass

Medication Timae to Wait After Lact Doce Tiroe to Wait After Last Dose of Tinge to Wait After Lact Dose Timing of Therapy restoration
of Medication Before Low Bizk Medication Before Moderate Rick of Medication Before Hizh Rick or Restarting
Interventional Techniques Are [nterventional Technigques Are Interventional Techniques Are
Perforemed Ferfornaed Perfornaed
ASIPP ASEA (40) ASIPP ASRA (40) ASIFP ASRA (40) ASTPP ASEA (40)

Antl-Xa Agents

Aplxahan (Ellquls) May continse or May contlnue or | Stop for 3-5days | Stop for 3-5 days Stop for 3-5 days Stop for 3-5 days 24 hiowrs 24 hawirs
stop for 2 days stop for 2 days

Rivaroxaban (Xarelio} | May contiowe or May conflnueor | Siop for 2 days Stop for 3 days Stop for 2 days Stop for 3 days 24 hours 24 hours
stop for 1 day stop for 1 day

Fdaxahan (Savaysa, May contimse or HA Sop for 3 days HA Stop for 3 days MA 24 hiowrs 24 hawirs

Lixlama) stop for 1 day

Heparins

Heparin {treatment) Discontinge for 4 Mscontirme for 4 | Discontinue for 4 Msconiinue for 4 Discorntimss for 4 Discontinge for 4 24 hiowrs 24 hawirs

- IV hours howurs hosrs hours hwears hours

Heparin {treatment) Discontinue for Mscontimee for Discontinue for Discontinue for Discontimsee for 810 | Discontinue for 24 hours 24 hours

- BC E- 10 howirs 8- 1 e E- 10 haowrs 8- 10 hiosurs hears E-10 hioairs

Low Molecular welght | Discontinue for 24 | Ddscomtimee for Discontinue for 24 | Disconinue for 24 | Discontimes for 24 Discontinue for 24 | 24 hours 24 hours

Heparin biiiars 24 hawars bivwurs hioars hears biiwars

Thrombolytic Agents

TPA, Streptokinass, Mday conbimuae hay comflnue Sop for I days Stop for 2 days Etop for 2 days Stop for 2 days 24 hours 24 hours

GPIIbyIIa Inhibitors

Abclmimeh (ReoPro)

May contimae

May conflnue

Stop for 1-2 days

Stop for 2-5 days

top for 1-2 days

Stop for 2-5 days

8-12 hiours

B-12 hours

Eptifibatide (Integrilin}

May continuee

MEy comtlnue

Stop for & hours

Stop fior 8-24 hours

Stop for & hours

Stop fior 8- 24 hiours

8-12 hiowrs

B-12 hours

Tiraflban | Aggrastat)

May contimse

Mgy comilnue

Stop for & haours

Stop for 8- 24 hioars

Etop for B hours

Stop for 8- 24 hiours

8-12 hiowrs

E-12 hours

Miscellaneous

Fondaparinoux
{Arixtra)

hay cootimse

MEy continge

Stop for 4 days

Stop for 4 days

Stop for 4 days

Stop for 4 days

B-12 hiours

B-12 hours

ASIFF = American Soclety of Interventional Paln Physlclans; ASRA = American Soclety of Reglonal Anesthesla and Faln Medicine




Clinically
Relevant

Points

Be vigilant

Detailed clinical history of patients

Depend on your own experience

Be familiar with the current evidence and guidelines

Always weigh risk-benefit ratio of treatment plan

Consult with cardiologist/PCP

Bleeding directly associated with:

Remember embolic events

24



Guidelines

Conclusion

Based on the survey of current literature, and
published clinical guidelines, recommendations for
patients presenting with ongoing antithrombotic
therapy prior to interventional techniques are
variable and are based on comprehensive analysis
of each patient and the risk-benefit analysis of
intervention.

APP’s can provide quick guidelines.



Ihal (You

Alan David Kaye, MD PhD
Phone: (504)-715-088
E-mail: alankaye44@hotmail.com
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