I \J H OSC R Review Article

International Journal of Hematology-Oncology and Stem Cell Research

Outcome of Acute Deep Venous Thrombosis
Using Standard Treatment versus
Thrombolytics: A Literature Review

Abdella Birhan?, Tamrat Assefa?!, Alemseged Beyene!?, Pacifique Ndayishimiye?, Minyahil Alebachew Woldu'?

!Department of Pharmacology and Clinical Pharmacy, School of Pharmacy, Addis Ababa University (AAU), Addis Ababa, Ethiopia
2Department of Clinical Pharmacy and Pharmacology, School of Pharmacy, Muhimbili Health and Allied Sciences (MUHAS), Dar Es Salaam,
Tanzania

Corresponding Author: Minyahil Alebachew Woldu, Department of Pharmacology and Clinical Pharmacy, School of Pharmacy, Addis Ababa
University (AAU), Addis Ababa, Ethiopia

Tel: +251-912-648527

Email: Minyahil.alebachew@aau.edu.et

Received: 21, Jan, 2019
Accepted: 29, Apr, 2019

ABSTRACT

Deep vein thrombosis (DVT) is a major health problem affecting a significant portion of population. Primary
complications are Pulmonary Embolism (PE) in the short term and Post-Thrombotic Syndrome (PTS) in the long
term. Thrombolytic drugs act by activating plasminogen which in turn forms the enzyme plasmin. Plasmin
consequently degrades blood clots by breaking down the fibrin molecules which make up the clots help to
degrade the already formed clot. They can be used using different route of administration, doses and durations.
The purpose of this systematic review was to assess the outcome of thrombolytic therapy in terms of the efficacy,
safety and effectiveness of the medicines.

Electronic searches of databases (MEDLINE and Google Scholar) were queried for articles written in English since
2000 GC. A total of 760 results were obtained using the search keys, and after excluding duplicates, 275 articles
were selected. Finally, 9 randomized controlled trials (RCTs) which met the language of publication, study design
and exclusion criteria were included in this systematic review.

The data were obtained from nine trials (6 countries), providing a study-level data of 1309 participants. Almost
all studies revealed that thrombolytic treatment was effective in the management of acute DVT. In most of the
studies, the rate of rethrombosis was lower in case of thrombolytic than standard management. Hence, addition
of thrombolytic results in persistence and increases the clinical benefits. Thrombolytic therapy was very effective
in reversing closed veins, in boosting the patency rate, while reflux was higher in patients treated with
anticoagulants.

Thrombolytic offers potential advantages over the standard treatment of DVT by reducing the proportion of
patients with chronic disabling leg symptoms (such as PTS) by triple in the longer term. However, the incident
of major bleeding was higher in patients receiving thrombolytics than anticoagulants.
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INTRODUCTION

Deep Vein Thrombosis (DVT) is a major health in the short term and Post Thrombotic Syndrome
problem affecting a significant portion of population. (PTS) in the long term?. Standard treatment using
Primary complications are Pulmonary Embolism (PE) propagation, but does not treat the
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occlusion itself 2. However, over half of patients may
suffer PTS in the long term, manifested by some
degree of pain, swelling, skin pigmentation or
venous ulceration of the affected leg in the follow up
period of therapy despite of taking anticoagulants3.

Elastic compression stockings had also been
recommended by the American College of Chest
Physicians Evidence Based Clinical Practice
Guidelines as non-pharmacologic alternative for DVT
patients to prevent PTS 4. However, a meta-analysis
(six random controlled trails including 1462 patients)
recently indicates that elastic compression stockings
are not sufficient to prevent PTS2.

Thrombolytic drugs act by activating plasminogen
which in turn forms the enzyme plasmin®. Plasmin
consequently degrades blood clots by breaking down
the fibrin molecules which make up the clots helps
to degrade already formed clot. They may be
administered using different doses and durations as
well as different route of administration. The
theoretical advantage behind the loco/regional and
catheter-directed methods is that they may reduce
the necessary amount of thrombolytic (uses lower
doses) and may reduce the risk of bleeding compare
to systemic route®.

A randomized trial comparing recombinant tissue
plasminogen activator (rt-PA) versus anticoagulation
alone, demonstrated that 58%of the patients
receiving rt-PA achieved greater than 50%clotlysis
compared to 0%in those receiving anticoagulation
alone and that rt-PA-treated patients had a trend
toward reduced PTS if lysis was successful (56%vs
25%)’. However, the incident of major bleeding was
higher in patients receiving thrombolytic than
anticoagulants®.

The goals of therapy for acute DVT are minimizing
the incidence of recurrent thrombosis, PE,
decreasing the risk of chronic venous insufficiency
and PTS in order to achieve those goals thrombolytic
plays’ a major role’. Conventional anticoagulant
therapy, aimed at prevention of PE and recurrent
venous thromboembolism (VTE), has been largely
ineffective at treating PTS™.

Current recommendation on treatment of
iliofemoral venous thrombosis is percutaneous
catheter-directed thrombolysis (CDT), either
pharmacologic or pharmacomechanical as first-line
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therapy  !.Current reviews indicate that
thrombolytic use increases the proportion of
participants with any improvement in venous
patency, and with complete clotlysis, and lowered
the risk of PTS. So the purpose of this systematic
review is to assess the efficacy, safety and
effectiveness of thrombolytic therapy in the
treatment of acute DVT.

Rationale

Currently most treatment guidelines are not
recommending the use of thrombolytic therapy as
first line therapy for acute DVT, despite their use is
appreciated through different studies. All studies
included in this review are RCTs to maximize the
quality of the results.

MATERIALS AND METHODS

In this review an attempt was done to include
all published articles that were reported on the
use of thrombolytic for acute deep venous
thrombosis (DVT) by searching the PubMed and
Google scholar electronic database. The
following key words were used: thrombolytic,
thrombolysis, fibrinolysis, fibrinolytics, therapy,
tissue plasminogen activator and venous
thrombosis.

Eligibility criteria

The following documents were not included:
Unpublished documents, articles written in
languages other than English, study design used
other than RCT and articles published before 2000.

Searching strategy

Searching of articles from electronic database
system of PubMed and Google Scholar was done
from July 6 to July 13, 2018. A total of 760 articles
were identified by systematic search strategy. After
screening of the title and abstract using the
predefined inclusion and exclusion criteria, 275
studies were retrieved for more detailed
information, 44 because not written in English, 469
not related with the topic, 261 were because of their
study design (not RCT), 5 were done before 2000 and
finally 9 RCTs included in this review.
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Key outcomes
Efficacy, safety and effectiveness were the key
outcomes.

Planned methods of analysis

The validity of randomized trials with adequate
reliability = determined the  adequacy  of
randomization and concealment of allocation, blind-
ing of patients, health care providers, data collectors,
and outcome assessors and extent of loss to follow-
up (i.e. proportion of patients in whom the
investigators were not able to ascertain outcomes.)

RESULT

The studies included in this systematic review,
include different types of interventions, ranges from
non-pharmacologic management (compression
stocking) in to various pharmacotherapy
managements (Urokinase, Alteplase, Heparinization,
streptokinase, warfarin, enoxaparin, UFH and
Actilyse). In studies which were tried to compare
thrombolytic with standard management: almost all
uses heparin followed by warfarin as standard
therapy and most of the studies (five out of nine) use
alteplase as thrombolytic agent during the study
period.
The data was analyzed from 7 countries, providing
study-level of 1309 participants from previously
published studies. Studies were broadly distributed
across the three regions with more participants from
Europe. Among 9 articles, 3 of them conducted in
Norway and the rest were done in China, Germany,
Turkish, Egypt, United States, and Brazil (Table 1).

Standard Treatment in Acute Deep Venous Thrombosis

Regarding result presentation, three studies
presented their data by comparing thrombolytic
therapy with the standard anticoagulants treatment,
two studies were dealing about post thrombotic
complications after anticoagulants and thrombolytic
therapy, another two were dealing with short and
long term effectiveness of thrombolytic treatment
and while the rest studies were catheter directed
thrombolysis for the treatment of DVT.

Time of publications is ranging from 2000 and 2016.
Most of the studies were conducted in a single study
site (6 out of 9). Most of the studies were presented
their result by comparing standard anticoagulants
with thrombolytic treatment. Five studies were done
using thrombolytic in catheter-directed route while
four of them were dealing with thrombolytic in a
systemic route. Three out of the 9 studies compared
standard  treatment (anticoagulants)  with
thrombolytic therapy; two studies emphasized on
the impacts of thrombolytic in prevention of PTS,
again 2 of the studies focused on short and long term
results of thrombolytic treatment.

Out of (n=1309), 849 of the patients were treated by
thrombolytic therapy (urokinase, alteplase or
streptokinase) and 460 of the patients were treated
by standard anticoagulants (parenteral heparin
followed by oral warfarin).
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Study selection flow diagram

Records identified through Additional records identified through
database searching other sources
(n =760) (n=0)

Screening
Eliaibility
204

l

Records after duplicates removed

(n =275)
Records screened Records excluded
(n =275) > (n=261)
* Full-text articles excluded, with
Full-text articles assessed for reasons
eligibility (n=5)
_—

(n=14)

Studies included for analysis
(n=9)
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Table 1: Summary of studies included in the review

tissue-type plasminogen
activator infusion in the
treatment of iliofemoral
DVT

thrombolysis’ activity

CDT: Catheter Directed Thrombolysis; DVT: Deep Venous Thrombosis;UFH: Unfractionated Heparin; LMWH: Low Molecular Weight Heparin; tPA: Tissue
Plasmogen Activator; VTE: Venous Thrombo-Embolism ; PTS: Post Thrombotic Syndrome

No Year Country Site/ Subjects Study purpose Interventions/ medications Outcome citation
Sites
2016  China 1 106 Effect of CDT Urokinase Complication is high when giving 12
in small saphenous vein.
2013 Turk 1 26 Efficacy of thrombolytic Alteplase Thrombolytic therapy was 13
therapy successful for acute DVT
2000  Germany 1 250 short- and long-term efficacy Heparinization, urokinase, thrombolytic significantly 8
of thrombolytictherapy streptokinase, reduced the number of closed
veins
2009  Norway 19 118 Comparison of thrombolysis LMWH + warfarin Vs Safety bleeding risk is higher with 14
vs. anticoagulant catheterized alteplase thrombolytic
2012  Norway 20 209 catheter-directed LMWH + warfarin Vs PTS rate is lower in case of 15
thrombolysis versus standard alteplase thrombolytic
treatment
2016  Norway 20 176 Thrombolytic for PTS Alteplase persistent and increased clinical 16
benefit
2002  Egypt 1 35 Compare anti-coagulants and LMWH + warfarin Vs thrombolysis obtained better 17
thrombolytic streptokinase patency and competencethan
those treated with standard
anticoagulation
2010 us 1 183 Compare the efficacy and Enoxaparin/UFH + warfarin + In patients with symptomatic 8
safety of anti-coagulants tPA + compression stockings proximal DVT, PEVI
plus thrombolytic with anti- Vs Enoxaparin/UFH + warfarin  plusanticoagulation may be
coagulant alone + compression stockings superior to anticoagulation—
alone in the reduction of VTE
andPTS
2007 Brazil 1 206 low-dose recombinant Actilyse, UFH They are effective in 18
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DISCUSSION

DVT treatment includes anticoagulant therapy,
pharmacologic thrombolysis (systemic thrombolysis,
flow-directed thrombolysis, and catheter-directed
thrombolysis), percutaneous mechanical
thrombectomy, surgical thrombectomy and physical
therapy 3. Current guideline of antithrombotic
therapy for VTE disease suggests that acute lower
extremity DVT patients are most likely to benefit
from thrombolytic therapy due to its efficacy> °.
Thrombolytic therapy has been showed very
effective in reversing closed veins, improving
patency rateand reducing reflux® 7. Many studies
agreed that lower dose of recombinant tissue
plasminogen activators (tPA) was safe and effective
in various forms of DVT” 18 20:2122_ Thrombolytics has
been associated less likely to cause complication in
later stages of treatment compared with standard
treatment which composed of heparin and warfarin
therapy. In one study it’'s observed that the primary
most effective mechanism for thrombolysis was the
penetration of the plasminogen activator into the
thrombus, followed by activation of plasminogen
that binds to fibrin during the clotting process?.
The occurrence of PTS was lower [n=849 (8.3%)] in
patients treated with thrombolytics 23%°. Similar
study revealed that 20 % developed PTS after
thrombolytic therapy while 77 % developed PTS from
anticoagulation therapy °. Rethrombosis was also
lower among patients on thrombolytics n=849
(2.4%) than standard management n= 460 (39%)> "
19:21 A study on Short- and Long-Term Results After
Thrombolytic Treatment of DVT, High-dose
thrombolysis led to better rates of complete
recanalization after seven days than loco regional
lysis?®.
The addition of thrombolytics on DVT management
was resulted in persistence and increased clinical
benefits 24. The incidence of VTE was also lower in
patients  treated with  thrombolytic than
anticoagulant alone ! %5.However, considering the
safety issue, thrombolytic therapy associated with
major bleeding and PE in most patients compared
with traditional treatment (10.4% and 4.1%)
respectively; especially with higher doses the
occurrences of such events are increased . one
studies underline that use of thrombolytic needs
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further study and investigation to decide about their
long term effects® 1. The utilization of these agents
on quality of life of patientsand their usespecifically
for endovascular thrombosis needs further
investigation n=849 (54%) compared to patients on
anticoagulants n=460 (53%) .

One study reported increased rate of serious
bleeding and PE after thrombolytic use 2* and out of
12 patients receiving thrombolysis (9 systemic, 3
local) suffered major bleeding complications; 9
patients on systemic treatment developed PE ' 2,
Furthermore, study revealed that higher doses of
thrombolytic was associated with serious adverse
events (major bleeding and PE) and this agents can
be resulted with better clinical outcome when given
in catheter directed route than systemic
administration?® 2*, Furthermore, one study pointed
out these agents should only considered in patients
with high proximal DVT and lower risks of bleeding?®.

CONCLUSION

The use of thrombolytic therapy offers potential
advantages over the standard treatment of DVT by
reducing the proportion of patients with chronic
disabling leg symptoms (from PTS) by one-third in
the longer term. However, the safety issues of these
drugs in terms of risk of bleeding and PE require
further investigation.
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CDT: Catheter Directed Thrombolysis

DVT: Deep Venous Thrombosis

LMWH: Low Molecular Weight Heparin

PAI-1 Inhibitors: Inhibitors of Type-1 Plasminogen
Activator Inhibitor

PE: Pulmonary Embolism

PEVI: Percutaneous Endo-Vascular Intervention
PTS: Post Thrombotic Syndrome

Rt-PA: Recombinant Tissue Plasminogen Activator
TAFla: Thrombin Activatable Fibrinolysis Inhibitor
tPA: Tissue Plasminogen Activator

UFH: Unfractionated Heparin

VTE: Venous Thrombo-Embolism

Competing interests
The authors declare that they have no competing
interests.

International Journal of Hematology Oncology and Stem Cell Research
ijhoscr.tums.ac.ir



[JHOSCR, 1 October 2019. Volume 13, Number 4

Funding
No funds have been received to conduct this study.

ACKNOWLEDGEMENTS
We would like to acknowledge all cited authors for
their contribution in the field of this research area.

REFERENCES

1.Watson L, Broderick C, Armon MP. Thrombolysis for
acute deep vein thrombosis. Cochrane Database Syst Rev.
2014;(1):CD002783.

2.Sullivan TM. Basic Data Underlying Clinical Decision
Making in Endovascular Therapy. Ann Vasc Surg.2009;
23(5): 553.

3.Elman EE, Kahn SR. The post-thrombotic syndrome after
upper extremity deep venous thrombosis in adults: a
systematic review. Thromb Res. 2006;117(6):609-14.
4.Farrell JJ, Sutter C, Tavri S, et al. Incidence and
interventions for post-thrombotic syndrome. Cardiovasc
Diagn Ther. 2016; 6(6): 623—631.

5.Collen D, Stump D, Gold H. Thrombolytic therapy. Ann.
Rev.Med. 1988; 39: 405-23.

6.Li W, Chuanlin Z, Shaoyu M, et al. Catheter-directed
thrombolysis for patients with acute lower extremity deep
vein thrombosis: a meta-analysis. Rev Lat Am
Enfermagem. 2018;26:22990.

7.Turpie AG, Levine MN, Hirsh J, et al. Tissue plasminogen
activator (rt-PA) vs heparin in deep vein thrombosis:
results of a randomized trial. Chest. 1990;97(4
Suppl):172S-175S.

8.Granziera S, Hasan A, Cohen AT. Direct oral
anticoagulants and their use in treatment and secondary
prevention of acute symptomatic venous
thromboembolism.Clin Appl Thromb Hemost.
2016;22(3):209-21.

9.Ali M, Salim Hossain M, Islam M, et al. Aspect of
thrombolytic therapy: a review. Scientific World Journal.
2014;2014:586510.

10.Bates SM, Jaeschke R, Stevens SM, et al. Diagnosis of
DVT: antithrombotic therapy and prevention of
thrombosis: American College of Chest Physicians
evidence-based clinical practice guidelines. Chest.
2012;141(2 Suppl):e3515-e418S.

11.Chen JX, Sudheendra D, Stavropoulos SW, et al. Role of
catheter-directed thrombolysis in management of
iliofemoral deep venous thrombosis. Radiographics.
2016;36(5):1565-75.

12.Duan PF, Ni CF. Randomized study of different
approaches for catheter-directed thrombolysis for lower-
extremity acute deep venous thrombosis. J Formos Med
Assoc. 2016;115(8):652-7.

13.Wang Li, Zhang Chuanlin, Mu Shaoyu, et al. Catheter
directed thrombolysis for patients with acute lower
extremity deep vein thrombosis: a meta-analysis. Rev Lat
Am Enfermagem. 2018;26:2990.

14.Enden T, KL@AW NE, Sandvik L, et al. Catheter-directed
thrombolysis vs. anticoagulant therapy alone in deep vein

Standard Treatment in Acute Deep Venous Thrombosis

thrombosis: results of an open randomized, controlled
trial reporting on short-term patency. J Thromb Haemost.
2009;7(8):1268-75.

15.Engelberger RP, Kucher N. Management of deep vein
thrombosis of the upper extremity. Circulation 2012;
126(6): 768-73.

16.Haig Y, Enden T, Grgtta O, et al. Post-thrombotic
syndrome after catheter-directed thrombolysis for deep
vein thrombosis (CaVenT): 5-year follow-up results of an
open-label, randomised controlled trial. Lancet Haematol.
2016;3(2):e64-71.

17.Elsharawy M, Elzayat E. Early results of thrombolysis vs
anticoagulation in iliofemoral venous thrombosis. A
randomised clinical trial. Eur J Vasc Endovasc Surg.
2002;24(3):209-14.

18.Casella IB, Presti C, Aun R, et al. Late results of catheter-
directed recombinant tissue plasminogen activator
fibrinolytic therapy of iliofemoral deep venous
thrombosis. Clinics (Sao Paulo). 2007;62(1):31-40.
19.Schweizer J, Kirch W, Koch R, et al. Short-and long-term
results after thrombolytic treatment of deep venous
thrombosis. J Am Coll Cardiol. 2000;36(4):1336-43.
20.Grunwald MR, Hofmann LV. Comparison of urokinase,
alteplase, and reteplase for catheter-directed
thrombolysis of deep venous thrombosis. J Vasc Interv
Radiol. 2004;15(4):347-52.

21.Dumantepe M, Tarhan A, Yurdakul i, et al. US-
accelerated catheter-directed thrombolysis for the
treatment of deep venous thrombosis. Diagn Interv
Radiol. 2013;19(3):251-8

22.Meissner MH, Gloviczki P, Comerota AJ, et al. Early
thrombus removal strategies for acute deep venous
thrombosis: clinical practice guidelines of the Society for
Vascular Surgery and the American Venous Forum. J Vasc
Surg. 2012;55(5):1449-62.

23.Bashir R, Zack CJ, Zhao H, et al. Comparative outcomes
of catheter-directed thrombolysis plus anticoagulation vs
anticoagulation alone to treat lower-extremity proximal
deep vein  thrombosis. JAMA Intern  Med.
2014;174(9):1494-501.

24.Enden T, Haig Y, Klpw N-E, et al. Long-term outcome
after additional catheter-directed thrombolysis versus
standard treatment for acute iliofemoral deep vein
thrombosis (the CaVenT study): a randomised controlled
trial. Lancet. 2012;379(9810):31-8.

25.Sharifi M, Mehdipour M, Bay C, et al. Endovenous
therapy for deep venous thrombosis: the TORPEDO trial.
Catheter Cardiovasc Interv. 2010 Sep 1;76(3):316-25.

207

International Journal of Hematology Oncology and Stem Cell Research
ijhoscr.tums.ac.ir


https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24452314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broderick%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24452314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Armon%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=24452314
https://www.ncbi.nlm.nih.gov/pubmed/24452314
https://www.ncbi.nlm.nih.gov/pubmed/16002126
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5220207/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5220207/
https://www.ncbi.nlm.nih.gov/pubmed/29947719
https://www.ncbi.nlm.nih.gov/pubmed/29947719
https://www.ncbi.nlm.nih.gov/pubmed/2108855
https://www.ncbi.nlm.nih.gov/pubmed/26329910
https://www.ncbi.nlm.nih.gov/pubmed/25574487
https://www.ncbi.nlm.nih.gov/pubmed/22315267
https://www.ncbi.nlm.nih.gov/pubmed/27618329
https://www.ncbi.nlm.nih.gov/pubmed/26228686
https://www.ncbi.nlm.nih.gov/pubmed/26228686
https://www.ncbi.nlm.nih.gov/pubmed/29947719
https://www.ncbi.nlm.nih.gov/pubmed/29947719
https://www.ncbi.nlm.nih.gov/pubmed/19422443
https://www.ncbi.nlm.nih.gov/pubmed/26853645
https://www.ncbi.nlm.nih.gov/pubmed/12217281
https://www.ncbi.nlm.nih.gov/pubmed/17334547
https://www.ncbi.nlm.nih.gov/pubmed/11028492
https://www.ncbi.nlm.nih.gov/pubmed/15064337
https://www.ncbi.nlm.nih.gov/pubmed/15064337
https://www.ncbi.nlm.nih.gov/pubmed/23271502
https://www.ncbi.nlm.nih.gov/pubmed/23271502
https://www.ncbi.nlm.nih.gov/pubmed/22469503
https://www.ncbi.nlm.nih.gov/pubmed/22469503
https://www.ncbi.nlm.nih.gov/pubmed/25047081
https://www.ncbi.nlm.nih.gov/pubmed/22172244
https://www.ncbi.nlm.nih.gov/pubmed/20578224

