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ABSTRACT

Venous thromboembolism (VTE) is the third leading cause of death among cardiovascular diseases and
poses a significant danger, especially for hospitalised patients. The global influence of DVT on health is a
further consideration that must be acknowledged. The prevalence of deep vein thrombosis (DVT) is
increasing, and venous thromboembolism (VTE) remains a significant worldwide health issue. This
further substantiates that timely diagnosis and efficient treatment are essential. Deep vein thrombosis
(DVT) is the result of around two-thirds of venous thromboembolism (VTE) cases, while PE is the primary
symptom of the remaining one-third. Although DVT is usually associated with hospitalised patients, over
two-thirds of cases actually occur in outpatient settings. Heredity, advanced age, hypercoagulable
diseases (like cancer), and temporary situations (like medication, bed rest, hospitalisation, travel, and
trauma) are among the factors that raise the risk of blood clots. When many variables interact and may
have a cumulative effect, the likelihood of mortality may increase. Despite intensive aftempts to identify
and quantify DVT dangers, a substantial fraction of DVT cases—up to 20%—are classified as idiopathic,
meaning no discernible risk factor has been identified. Because of this, DVT is an extremely difficult
disease to predict and prevent. The management of deep vein thrombosis (DVT) is predominantly based
on personalised approaches. The patient's profile, clinical condition, and risk factors must guide the
formulation of a care strategy. Specific patient groups may get advantages from interventional techniques
such as mechanical thrombectomy, catheter-directed thrombolysis (CDT), and anticoagulant therapy.
CDT intervention involves assessing the costs and risks against the benefits of minimising PTS and
reoccurring DVT. Due to its long-term benefits, CDT is best for patients with IFDVT and other severe
thromboses at high risk for recurrence and/or PTS, as well as those with a long life expectancy and
minimal comorbidities. Three medical associations advocate CDT for DVT.All CDT recommendations
advocate using it with anticoagulation. To ascertain the efficacy and enduring consequences of these
methodologies, larger patient cohorts must engage in longitudinal follow-up investigations.

Keywords: Venous Thromboembolism (VTE), Catheter —Directed Thrombolysis (CDT), Anticoagulation
(AC), Deep Vein Thrombosis (DVT), lliofemoral Deep Vein Thrombosis (IFDVT).

Introduction

Venous thromboembolism includes PE and DVT. With 1-2 cases per 1,000 Americans annually,
VTE is a serious public health issue. PE causes most VTE fatalities. Over 80% of PE cases are caused
by leg or pelvic blood clots. Clots travel through veins to the heart and pulmonary arteries.VTE Kkills at
least 100,000 Americans annually; 10-30% die within 30 days of diagnosis, and 20—-25% of PE cases are
sudden death.
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Deep vein thrombosis (DVT) is the result of around two-thirds of venous thromboembolism
(VTE) cases, while PE is the primary symptom of the remaining one-third. Although DVT is usually
associated with hospitalized patients, over two-thirds of cases actually occur in outpatient settings.
Heredity, advanced age, hypercoagulable diseases (like cancer), and temporary situations (like
medication, bed rest, hospitalization, travel, and trauma) are among the factors that raise the risk of blood
clots. When many variables interact and may have a cumulative effect, the likelihood of mortality may
increase. Despite intensive attempts to identify and quantify DVT dangers, a substantial fraction of DVT
cases up to 20% are classified as idiopathic, meaning no discernible risk factor has been identified.
Because of this, DVT is an extremely difficult disease to predict and prevent.

A new interventional technique called catheter-directed thrombolysis (CDT) involves
administering fibrinolytic drugs directly into thrombi using catheter systems in order to dissolve them
more quickly.

Treatment with Minimally Invasive Endovascular Catheter-Directed Thrombolysis (CDT)

The potential for CDT to improve patient quality of life and decrease risk of PTS is high since it
restores venous patency while maintaining valve function. Nevertheless, CDT needs specialised
infrastructure and knowledge and is linked to an increased risk of bleeding, which restricts its normal
implementation. In addition to anticoagulation, catheter-directed thrombolysis (CDT) is an endovascular
minimally invasive therapy for acute DVT. Early recanalisation of DVT, made possible by CDT's ability to
prevent persistent thrombosis from damaging the deep vein valve, lowers the risk of post-thrombotic
syndrome (PTS)[1]. This article provides a concise overview of CDT, including its uses, potential side
effects, and how the procedure is performed. Compared to systemic thrombolysis, in which the drug is
given systemically throughout the body, CDT tries to lessen the likelihood of bleeding problems by
concentrating on the clot specifically [2].

CDT intervention involves assessing the costs and risks against the benefits of minimising PTS
and reoccurring DVT. Due to its long-term benefits, CDT is best for patients with IFDVT and other severe
thromboses at high risk for recurrence and/or PTS, as well as those with a long life expectancy and
minimal comorbidities. Three medical associations advocate CDT for DVT.All CDT recommendations
advocate using it with anticoagulation. The American College of Chest Physicians (CHEST) warns that
there is inadequate study to assess CDT's hazards and benefits, even if most of its benefits are likely to
be acknowledged. CHEST suggests anticoagulant therapy alone for acute proximal leg DVT, not CDT. It
stresses that patients who value avoiding PTS over procedure and bleeding expenses are more likely to
select CDT over anticoagulation, supporting this notion. The AHA recommends CDT as the initial therapy
for acute IFDVT (<21 days after symptom onset), limb-threatening impairment, rapid thrombus extension,
or symptomatic progression despite anticoagulation. SIR implies that CDT may help a subgroup of acute
femoropopliteal DVT patients, but the treatment threshold should be greater than for IFDVT. Internal
bleeding, stroke within 3 months, neurosurgery, and head trauma are contraindications. Cardiovascular
resuscitation, gastrointestinal haemorrhage, brain tumour, thrombocytopenia, uncontrolled hypertension
(systolic blood pressure >180 mmHg), or suspicion of an infected thrombus should prevent this
procedure.[3]

Benefits

. Reduced Bleeding Risk: Thrombolytic drugs are delivered directly to the clot during CDT, as
opposed to being administered systemically. This may reduce the risk of bleeding problems
and minimize exposure to other areas of the body.

. Targeted Therapy: Rapid clot breakdown and better results may be possible because to
CDT's pinpoint medicine delivery to the clot.

. Potential for Improved Long-Term Outcomes: Because CDT protects venous valves and
reduces clot load, it may aid DVT patients in avoiding PTS.

Risks

) Bleeding: Intracranial hemorrhage is one of the possible side effects of the usual risk of
bleeding associated with thrombolytic treatment.

. Infection: There is always the chance of infection, whether it is at the puncture site or inside the

blood artery, when a catheter is inserted.
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. Other Complications: Potential side effects include contrast-related allergies, vascular injury,
and, extremely rarely, the clot material dislodging and spreading to other organs [4-7].

Relevant Trends in DVT Treatment

Inadequacy or obstruction of the deep venous system is the primary cause of post-thrombotic
syndrome (PTS). Despite optimal therapy, only 30% of iliac veins recanalise after iliofemoral deep vein
thrombosis. Fifteen percent of individuals acquire venous claudication and forty-four percent have venous
DVT within five years after having iliofemoral DVT. According to Vedantham et al., the risk of PTS is
significantly heightened when obstruction and reflux coexist, rather than when each factor is present
independently. Early clot lysis correlates with an increased probability of valve function preservation, as
demonstrated by Meissner et al. Despite promising findings about catheter-directed thrombolysis (CDT),
much of the existing research is derived from case series. Randomised treatment research also produce
limited data. Enden et al. presented the initial long-term results of a prospective randomised research
endorsing catheter-directed thrombolysis for deep vein thrombosis (DVT)[8].

Anticoagulants are crucial for reducing the risk of pulmonary embolism (PE), a potentially fatal
outcome of deep vein thrombosis (DVT), and for preventing the recurrence of DVT.

Anticoagulation is Necessary

. Prevents clot growth and recurrence: In addition to preventing further clotting in the affected
veins, anticoagulants inhibit current clots from becoming bigger.

) Reduces risk of pulmonary embolism (PE): The risk of pulmonary embolism (PE) increases
when a deep vein thrombosis (DVT) ruptures and flows to the lungs. The danger of this
potentially fatal consequence is greatly reduced with anticoagulation.

. Prevents post-thrombotic syndrome: Chronic pain, swelling, and skin changes in the
afflicted leg are symptoms of post-thrombotic syndrome; however, the chance of developing
this illness can be reduced with long-term anticoagulation [9].

Types of Anticoagulants

. Direct Oral Anticoagulants (DOACs): Rivaroxaban, apixaban, dabigatran, and edoxaban are
examples of these often prescribed medications. Advantages over earlier choices include fast
action, oral administration, and typically acceptable effectiveness and safety.

) Vitamin K Antagonists (VKAs): The most famous VKA is warfarin.lt necessitates dietary
changes and routine monitoring of blood clotting times (INR).

) Low-Molecular-Weight Heparin (LMWH): Notable examples include enoxaparin and
dalteparin. Injections of these are the norm and are reserved for certain medical scenarios, such
as pregnancy or the presence of cancer.

o Unfractionated Heparin (UFH): This is the gold standard for starting treatment, particularly for
inpatients, and it could be the best option for some conditions, such as thrombolytic therapy.

Duration of Anticoagulation
. Initial Treatment: Anticoagulation treatment usually lasts between three and six months.

. Extended or Indefinite Treatment: Patients with high risk factors, those with spontaneous
deep vein thrombosis (DVT) or perforated embolism(PE), and other situations may necessitate
prolonged or permanent anticoagulation [10].

) Individualized Decisions: Each patient's risk factors, clot site and size, and general health
condition are considered when deciding how long anticoagulation should last.

Objectives of the Study
. To study on Relevant trends in DVT treatment.

. To evaluate the safety profile of catheter-directed thrombolysis (CDT) compared to
anticoagulation alone.

. To assess the healthcare resource utilization and economic impact of CDT versus
anticoagulation therapy, including length of hospital stay and treatment costs.
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. Compare patient outcomes between CDT and anticoagulation therapy: Examine differences in
recurrence rates, complication profiles (e.g., bleeding, pulmonary embolism), and overall quality
of life after treatment.

Methods
Study Design

Patients diagnosed with deep vein thrombosis (DVT) were treated at RVS Hospital between
2024 oct. to 2025 oct, where the subjects of this retrospective, single-center research. The Ravuri
Venkata Swamy Institute of Medical Sciences and Research (RVIMSR), the principal medical facility in
Chittoor, Andhra Pradesh, received approval for the study from its Human Research Ethics Committee.
In all, 114 patients met the inclusion criteria for the trial; 72 received ACA treatment and 42 received
CDT. The study included patients with proximal deep vein thrombosis (DVT) in the lower limbs who were
at least 18 years old and had data from at least 30 days of follow-up. Included were patients whose
overall health was stable, who posed little danger of bleeding, and who had a predicted survival time of
one year or more. The research included both cases of DVT that were triggered and those that were
not.In the main analysis, the aetiology of DVT was not utilised as a stratification variable. Excluded from
the study were patients who were pregnant or in the postpartum period, those who were actively bleeding
or at high risk of severe bleeding, those who had undergone lower limb vascular surgery before, and
those who had previously had thrombolytic treatment for pulmonary embolism [11].

Outcomes

The study focused on 30-day post-surgery mortality. Secondary objectives were hospital stay,
pulmonary embolism, major and minor haemorrhage, and critical care unit stay. Even though PTS was
neither a main or secondary endpoint, clinical presentation and symptoms were used to describe it during
follow-up. The study's retrospective nature hindered regular use of a validated grading system like the
Villalta scale. The Villalta scale creates a severity score for PTS that is widely used and recognised by
integrating patient symptoms with objective clinical data. Instead, frequent clinical tests focused on
venous stasis, skin discolouration, oedema, and limb pain. ISTH criteria classified major bleeding as
deadly, symptomatic cerebral haemorrhage, surgical intervention, transfusion of two units of blood, or
haemodynamic instability. Medically relevant non-major haemorrhage was overt bleeding that did not
meet major criteria but required care [12].

Treatment Protocol

Patients first treated with intravenous unfractionated heparin (UFH) were categorised as being
in the anticoagulation (AC) group in this research.To keep the activated partial thromboplastin time
(aPTT) within the usual range of 1.5-2.5 times, the heparin dose was modified. We used serial aPTT
measurements to guide all dosage adjustments as anti-Xa monitoring was not available at our
institution.Clinical evaluation and coagulation profiles were used to thoroughly treat any baseline
extended aPTT.All patients were given full-dose oral anticoagulant for at least three months after the first
intravenous treatment. The entire period of anticoagulation was decided for each patient according to
their specific risk factors for thromboembolism.

Those who were part of the catheter-directed thrombolysis (CDT) study had venous access and
catheter insertion guided by ultrasonography. Because of its anatomical appropriateness, simplicity of
puncture with ultrasound guidance, and shorter access path, the popliteal vein was chosen as the site of
access. Anatomical constraints or unsuccessful efforts made access via the popliteal vein impractical; the
femoral vein or the tiny saphenous vein (vena saphena parva) were used as alternatives. Catheterisation
through the small saphenous vein was used as a backup plan in cases when the popliteal vein was
unavailable or too deep.

Ultrasound is the procedure involved positioning the patient on their back and inserting a 5F
catheter into the popliteal vein while monitoring their progress using real-time ultrasonography. The same
infusion catheter was used to catheterise thrombi affecting the iliocaval junction via the femoral vein.

The German pharmaceutical company Boehringer Ingelheim used alteplase (ACTILYSE®) for
the thrombolysis procedure. The patient was given a 20 mg intravenous bolus of alteplase and then an
infusion of 0.5-1 mg hourly for up to 24 hours. The infusion was terminated after 24 hours to minimise
bleeding risks, regardless of the amount to which the thrombus had resolved.Patients undergoing
thrombolysis were subject to round-the-clock evaluation of haemodynamic state and bleeding parameters
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in the critical care unit. Following thrombolysis, the patient's laboratory tests, such as serum creatinine,
INR, PTT, and complete blood count (CBC), were closely examined.

Thrombus

\\
\ -_‘/”'_—
Multi-Sidehole

Thrombolytic Catheter

Agent Infusion

Figure 1: Showing the schematic of CDT thrombolytic agent can be delivered locally by inserting
the multi-sidehole catheter into the thrombosed section of the deep vein.

All patients undergoing CDT were switched to full-dose oral anticoagulation medication after the
thrombolysis process. This treatment was maintained for at least three months, with the length varied
according on each patient's risk factors for thromboembolic complications.Patients were closely observed
for any indications of bleeding for a minimum of 96 hours following the surgery.

Regular outpatient follow-ups were organised for patients after discharge in order to evaluate
treatment results and keep an eye out for problems. One month following release, there was a first
follow-up appointment, and then there were appointments at 3,6, and 12 months.At these checkups, we
looked for symptoms of post-thrombotic syndrome, sequelae from deep vein thrombosis, and whether or
not the patient's symptoms had resolved. In order to evaluate venous recanalisation, identify recurrent
thrombosis, and track the patency of the impacted segments, duplex doppler ultrasonography was
conducted at every appointment.

Doppler ultrasonography indicated near-complete recanalisation and restoration of venous
blood flow in the afflicted segment, which was used to define the thrombus resolution rate as a reduction
in the thrombus load of 90% or more.We stopped administering anticoagulant medication after we
reached this level of clearance, which was verified by several ultrasounds. In order to identify any new
thrombotic events during follow-up, evaluate thrombus clearance, and keep an eye on venous flow
dynamics, Doppler ultrasonography was used as a dependable and non-invasive imaging method.
Moreover, for the duration of the follow-up, we reinforced and evaluated the patients' compliance with
anticoagulant treatment.In order to maximise the effectiveness and safety of therapy, this protocol
provided a methodical way to evaluating results, complications, and long-term recovery in both groups,
and it also made sure that patients had the right anticoagulation and were well monitored.

Statistical Analysis

we used statistical analysis to compare ac and cdt treatment groups on several outcome
markers. we quantified data's central tendency and variability using the mean + standard deviation (sd)
for continuous variables. to compare these factors, we employed the t-test, which is robust when
comparing means across unrelated groups.this study tested for normal distribution using the shapiro-wilk
test and homogeneity of variance using levene's test. the t-test assumes equal group variances [13].the
incidence and percentages of problems such gastrointestinal bleeding and pe were shown. the
categorical variables were compared using fisher's exact chi-squared. use the chi-squared test to
compare two category variables. fisher's exact test is more accurate for cell frequencies under 5.this
supports statistical reasoning, especially with sparse contingency table data or small samples. for all
statistical tests with p-values < 0.05, strong evidence rejected the null hypothesis that groups are similar
[14-17].



14 International Journal of Education, Modern Management, Applied Science & Social Science (IJEMMASSS) -July- September, 2025

Retrospectiye Study on DV
Treatmeht (ACAvsCDT
r T & w
© Study Design © Treatment Protocol
Retrospective, single contar siudy ACA group:
12024 Octaber to-October) 2025) NE Id-untrac (uonisted heparin
Approval’ from Human Resaarch #2PTT1-5-25 = normal
Etnice Committae (AIMSR) * Then full-dose.crd)
Total patiantz; 114 anticoagulation 2 3 months
72 ACA (AT the) (duration per risk]
43 - COT (Cathocant tharapy) CE'T ?"’“p‘d ided cathet
. " « Usfescund-guided cetheter
:"f:‘;::;:“::m enb OVT into-pepltaaltemoral vain
3, prosimd » Altoplaso bolus (20 mg) »
* Stable heaith, low bisecing rist infusion (0 61 mgAeu’ for 24h)
« Follow-up date s 50 days * ICU monitoring past-chrom-
Exclusion criteria: balysia kebs
* Prograncy/postpertum * Then aral anticoegulation 23
s Activo/high risk bleading mentns )
* Previous lwer imborasccular - 7
\ surgray/thromoelytic therapy mﬂJ s ™
1 © Outcomes
( ) Primary: 30-day post-sur
o Fo"ow-w mcnn:‘iry Lo we
J-gouo-up Ly Secondary:
1,3, 6, 122 monhs Mow-w iz * Hospital slay duration
Evaluaticn by: o Pulmunary embalism
* Clinical exam, Doppier USG * Majochmoor haemorthege
« Aghersnce to anticcogulents * ICU stay duration
* Thrombus resolution f=90% Post: thrombetic syndrome (PTSH:
revanallsaton, Described cinically (Wiiaha stale
« Comalications, recurrence, PTS not uzed systematicalty|
. J J
< 4
e N e \
© Statistical Analysis ©® Conclusion
Cortinucus dala; mean » SO (dest N Compared ACA vs COT outcomes
Nermailty: Shapiro: WK rest on mortaity, thrombue reselstion,
Hemogencity; Lavono's test compiications, otc
Carogorical data chi-zquare or \ %
L Fishers exact test
>

Figure 2: Flow Chart of Retrospective Study on DV Treatment ACA Vs CVT
Results
The research comprised 114 patients with deep vein thrombosis (DVT). Out of these, 72 were
administered AC, whereas 42 were given Catheter directed thrombolysis (CDT). It was possible to

compare the treatment methods fairly since the two groups' baseline demographics were comparable
(Table 1).

Table 1: Baseline Personality of the Patients

Characteristics AC (n=72) CDT (n=42) p-Value
Age (Year, Mean) 57.2 54.3 0.15
Male 25 (34.72%) 12 (28.57%) 0.52
Diabetes Mellitus 10 (13.88%) 5 (11.90%) 0.75
BMI > 30 5 (6.9%) 6 (14.28%) 0.20
Hypertension 5 (6.9%) 4 (9.51%) 0.72
Cerebrovascular Accident 10 (13.88%) 1(2.38%) 0.05
Smoking 7 (9.7%) 6 (14.28%) 0.42
Hyperlipidemia 3 (4.1%) 4 (9.51%) 0.25
Malignancy 2 (2.78%) 2 (4.76%) 0.61
Previous DVT 3 (4.14%) 1(2.38%) 0.66
Thrombophilia 2 (2.78%) 1(2.38%) 0.86
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The baseline characteristics of the two groups, AC (n=72) and CDT (n=42), were generally
comparable. Although the AC group had a little greater mean age (57.2 years) than the CDT group (54.3
years), this difference was not statistically significant (p=0.15).Both groups had similar male patient
proportions (34.72% vs 28.57%; p =0.52). Diabetes, hypertension, hyperlipidaemia, malignancy, DVT,
thrombophilia, and smoking status did not substantially vary across groups (all p>0.05). Although a
higher percentage of patients in the CDT group had a BMI greater than 30 (14.28% vs 6.9%), this
difference did not reach statistical significance (p =0.20). Notably, a history of cerebrovascular accident
was more common in the AC group (13.88% vs 2.38%), showing a trend toward significance (p = 0.05).
[18].
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Figure 3: Baseline characteristics of the patients
Table 2: Results of AC or CDT Groups for Patients
Effect AC (n=72) CDT (n=42) p-Value
Pulmonary Embolism 35 (48.61%) 10 (23.80%) 0.004
Gastrointestinal Bleed 10 (13.88%) 13 (30.95%) 0.04
Intracranial Hemorrhage 12 (16.66%) 5 (11.90%) 0.46
Hematoma 13 (18.05%) 12 (28.57%) 0.19
Death 2 (2.77%) 2 (4.76%) 0.62

Data is shown as n (%) or mean t+ standard deviation.

AC: anticoagulation alone; CDT:

catheter-directed thrombolysis.

Pulmonary embolism was more common in the AC group (48.61%) than in the CDT group
(23.80%), a difference that reached statistical significance (p = 0.004) when comparing the two groups'
clinical outcomes. There was a statistically significant difference in the frequency of gastrointestinal
bleeding between the CDT group (30.95%) and the AC group (13.88%) (p =0.04). In terms of cerebral
haemorrhage (16.66% vs 11.90%; p =0.46), haematoma (18.05% vs 28.57%; p=0.19), and mortality
(2.77% in both groups; p =0.62), however, no significant differences were found between the two groups.
[19].
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Figure 4: Results of AC or CDT groups for patients
Table 3: Thrombus Localization
Lesion AC (n=72) CDT (n=42) p-Value

Inferior Vena Cava 25 (34.72%) 14 (33.33%) 0.87
lliac Vein 14 (19.44%) 5 (11.90%) 0.30
Femoral Vein 10 (13.88%) 5 (11.90%) 0.75
Popliteal Vein 16 (22.22%) 9 (21.42%) 0.92
Calf Vein 7 (9.72%) 9 (21.42%) 0.08

Data is shown as n (%) or mean * standard deviation. AC: anticoagulation alone; CDT: catheter-
directed thrombolysis. The AC and CDT groups did not differ significantly with respect to the distribution
of thrombus sites. Lesions affecting the inferior vena cava were 34.72% in AC and 33.33% in CDT (p =
0.87). The AC group was more likely to have iliac vein involvement (19.44%) than the CDT group
(11.90%), but there was no statistically significant difference. In a similar vein, there was no significant
difference in femoral vein involvement (p=0.75) or popliteal vein involvement (p=0.92) between the
groups. There was a tendency towards significance (p=0.08), as the CDT group had a higher incidence
of calf vein thrombosis (21.42% vs 9.72%). The two treatment groups showed similar anatomical
distributions of thrombi [20].

Thrombus localization

M Inferior Vena Cava M lliac Vein = Femoral Vein  ® Popliteal Vein  ® Calf Vein

Figure 5: Thrombus localization
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Table 4: Segment Thrombus Clearance Rate

Lesion AC (n=72) CDT (n=42) IR (95% CI)
Inferior Vena Cava 30 (41.66%) 14 (33.33%) 0.80 (0.42-1.51)
lliac Vein 14 (19.44%) 8 (19.04%) 0.98 (0.41-2.34)
Femoral Vein 15 (20.83%) 5 (11.90%) 0.57 (0.21-1.57)
Popliteal Vein 10 (13.88%) 9 (21.42%) 1.54 (0.63-3.80)
Calf Vein 3 (4.16%) 6 (14.28%) 3.43 (0.86-13.71)

Both the Anticoagulation (AC) and Catheter-Directed Thrombolysis (CDT) groups show
significant variations in segmental efficacy when analysing the incidence rate (IR) of thrombus clearance
by lesion location. With an IR of 0.80 (95% CI: 0.42-1.51), CDT demonstrated a 20% decrease in
clearance probability in the Inferior Vena Cava compared to AC; nevertheless, the confidence interval
surpasses 1, indicating statistical insignificance. Likewise, the CDT group had decreased clearance in the
femoral vein, with an IR of 0.57 (ranging from 0.21 to 1.57). As far as the lliac Vein was concerned, the
two treatments were almost equally successful, with an IR of 0.98 (0.41-2.34).

Contrarily, in the more distal regions, CDT was linked to increased clearance. In the Popliteal
Vein, the IR for CDT was 1.54 (0.63-3.80), which indicates a 54% higher clearance rate; in the Calf Vein,
the highest IR was 3.43 (0.86-13.71), which indicates a clearance that is more than three times greater in
the CDT group; however, the lack of statistical precision is indicated by the wide confidence intervals.
While anticoagulation is still somewhat efficient in more proximal segments like the femoral and inferior
vena cava, our results imply that CDT may provide better thrombus clearance in distant veins (popliteal
and calf). [21].
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Figure 6: Thrombus Clearance Rate by Segment

Table 5: Use of resources by patients in propensity-matched groups
receiving CDT or anticoagulation

CDT Group (n=42) | Anticoagulation Group (n=72) | P Value
Length of hospital stay, Days <0.001
MeantSD 8.116.4 6.947.2
25th % 4.0 3.0
50th % 7.0 5.0
75th % 10.0 8.0
Charges, $ <0.001
MeantSD 103. 164+91. 494 50.689+69 .960
25th % 55.942 16.137
50th % 85.866 30.282
75th % 12.4689 55.605
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CDT Indicates Catheter-Directed Thrombolysis

Statistically significant differences (P < 0.001) were seen in both the length of hospital stay
(n=42) and associated expenses (n=72) between patients in the CDT group and the Anticoagulation
group. In the CDT group, patients stayed in the hospital for an average of 8.1 + 6.4 days, while in the
Anticoagulation group, it was 6.9 £ 7.2 days. There was a clear trend between the 25th and 75th
percentiles, showing that the CDT group had a longer median (50th percentile) stay (7.0 days) than the
Anticoagulation group (5.0 days).

Likewise, the CDT group incurred much higher hospital expenditures, with an average bill of
$103,164 + 91,494 compared to the Anticoagulation group's $50,689 + 69,960. Again, the CDT group
had much greater expenses across the board, with a median charge of $85,866 compared to $30,282 in
the anticoagulation group. Contrasted with anticoagulant medication, our results indicate that CDT is
linked to lengthier hospital stays and more healthcare expenses.
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Figure 7: Use of Resources by Patients in Propensity-Matched Groups Receiving CDT or
Anticoagulation

Discussion

For years, researchers have examined the efficacy of mechanical thrombectomy, traditional
anticoagulants, and interventional treatments like CDT in treating deep vein thrombosis. Combining our
data with the current literature will help compare approaches' efficacy and complications. CDT reduced
PTS and improved target vessel maintenance in the CAVENT study. Thrombolytic medicines may cause
severe bleeding, limiting CDT use. CDT improved acute thrombosis symptoms, however ATTRACT
showed no long-term effect on PTS. CDT should be used on carefully selected individuals, according to
the findings. Lu et al. observed that CDT enhanced iliofemoral vein patency and decreased severe PTS
compared to anticoagulation alone in a thorough analysis of 10 clinical investigations. The studies were
too variable to determine the advantages of avoiding mild or complete PTS. Our population's safety
profile and meta-analysis showed a high CDT group bleeding and pulmonary embolism risk. Our CDT
patients had greater thrombus clearance and symptom alleviation, supporting the hypothesis that CDT
may be effective in select patient groups despite the risks. Mechanical thrombectomy for DVT is
becoming more prevalent. In the defiance study, mechanical thrombectomy cleared clots faster than
anticoagulant medication alone, but there was no difference in long-term venous patency or PTS rates.
However, multiple studies have demonstrated that CDT improves mechanical thrombectomy.[22]

Pharmacochemical thrombolysis, especially endovenous, reduces clot clearance time and
bleeding risk by decreasing systemic thrombolytic dose, according to Makedonov et al. [23] The
procedure preserves venous function throughout time, especially in young, active people. The study
found lower PTS rates than conventional anticoagulants. Based on these discoveries, mechanical
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procedures may make CDT more efficient. Ultrasound-guided interventional DVT therapies are essential.
Ultrasound-guided therapy may preserve venous patency better than conventional methods. Early
intervention may reduce PTS, according to study. Thukral et al.'s study on deep vein thrombosis (DVT)
care stressed the necessity of early endovenous treatment to enhance patients' quality of life and reduce
symptoms. The study is relevant since it reduces health costs and hospitalisations. These treatments are
low-risk and may be best performed in the iliofemoral section. These findings suggest that invasive
treatments are clinically and economically viable. The literature suggests that patients with extensive
proximal thrombosis or prior VTE should be carefully selected for interventional therapies like CDT and
mechanical thrombectomy and their long-term effects studied [24-27]. Compliant patients and long-term
anticoagulant use can minimise DVT recurrence. Dicks et al. found that improved imaging can customise
interventional therapy, improving outcomes and reducing complications. The article states that MR
venography and ultrasound are crucial to patient selection and can detect subclinical pulmonary
embolism and other issues early in deep vein thrombosis (DVT). It's crucial to optimise decision-making
support as well as treatment types. These differences in opinion show that CDT isn't always required for
DVT patients, although it could help those who have significant symptoms, a low risk of bleeding, and a
lot of iliofemoral thrombosis. The current guidelines from the ACCP and SVS stress the importance of
carefully selecting patients, weighing the possible advantages of thrombus removal against the higher
risk of bleeding.

The technical aspect and the operator's skill are additional crucial considerations. There is a
great deal of variation in CDT success rates and complication profiles between institutions, imaging
modalities, and catheter systems. New clot clearance and infusion time technologies, such as
mechanical thrombectomy devices and ultrasound-assisted CDT, have the potential to lessen the risk of
bleeding problems caused by extended thrombolytic infusions. Additionally, our research highlights the
difficulties that real-world situations with limited resources face. The anticoagulation accuracy may have
been compromised due to the use of aPTT to guide heparin dose in the absence of anti-Xa monitoring.
A number of facilities lack the necessary resources for critical care, interventional radiologists with the
necessary training, and specialised equipment to do CDT, which is especially true in countries with low or
medium incomes.

Regardless of the initial treatment strategy, it is vital that patients adhere to post-procedural
anticoagulation and follow-up observation. If the precautions taken to prevent recurrent deep vein
thrombosis (DVT), insufficient recanalisation, or residual thrombus are not sufficient, the advantages of
thrombolysis may be diminished. Based on our results and the current data, CDT should not be used as
a first-line treatment for all cases of deep vein thrombosis (DVT), but it might be useful for a subset of
patients who have substantial proximal DVT and are at high risk for percutaneous transfusion syndrome
(PTS). If we want to know which subgroups get the most benefits from CDT and how to improve clinical
practice recommendations, we need more randomised studies that include many centres, strict patient
selection criteria, standardised procedures, and extended follow-up. Another consideration is DVT's
global health effect[18]. A management plan should consider the patient's profile, clinical status, and risk
factors. Mechanical thrombectomy, CDT, and anticoagulants may aid certain patients. Larger patient
groups must engage in long-term follow-up studies to determine the efficacy and long-term impact of
these treatments [28-34].

Conclusion

Preventing valvular damage and lowering long-term sequela of post-thrombotic syndrome
(PTS), CDT improves quality of life following deep vein thrombosis (DVT). Compared with anticoagulation
alone, CDT further lowers the incidence of recurrent DVT. It is possible that CDT may be an economical
supplement to conventional anticoagulation in properly chosen individuals. Beneficial outcomes are more
probable for patients with long life expectancy and acute IFDVT. This is why CDT is suggested as an
initial line of adjunctive treatment for acute IFDVT by the SIR and the AHA. Bleeding is the most
common side effect of CDT, and it usually only happens at the venous access site. To reduce patient
risk, CDT therapy must be accompanied by close clinical monitoring. Although it is extremely rare (<1%),
intracranial haemorrhage can be a fatal consequence. When compared to anticoagulation alone, there is
no evidence to imply an increased risk of PE following CDT. In order to confirm the usefulness of CDT
and evaluate its complication rate, further prospective randomised studies are required. The best way to
treat deep vein thrombosis (DVT) depends on the patient's unique risk factors and health status. While
some patients may benefit from interventional procedures, it doesn't mean they're a good fit for everyone.
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Hence, the effectiveness of treatment strategies can be better understood through future large-scale and
long-term investigations. Our research adds to the body of knowledge and highlights areas that will
require future studies with bigger patient groups to address.

Limitations

While this large-scale prospective cohort research compares anticoagulation (AC) with catheter-
directed thrombolysis (CDT) for deep vein thrombosis (DVT), it does have several limitations that should
be considered. To begin with, despite efforts to ensure that participants had similar baseline
characteristics, the study's lack of randomisation raises concerns about selection bias and residual
confounding. Second, the outcome consistency in the CDT group might be impacted by variances in
operator skill, thrombolytic drugs, dosing guidelines, and adjunctive treatments, which were not
standardised across centres. Thirdly, subgroup analyses are limited because significant subgroups, such
patients with underlying thrombophilia or substantial iliofemoral thrombosis, are under-represented, even
though the cohort size is rather high. Finally, when considering the pros and cons of invasive procedures
like CDT, it is crucial to take into account quality-of-life and complete patient-reported outcomes; they
were not included in the study.

Future Directions & Recommendations

To further support these results, future studies comparing CDT with conventional
anticoagulation for various subtypes of deep vein thrombosis should employ well-designed multicenter
randomised controlled trials. The real prevalence of PTS, rates of recurrence, and chronic venous
problems can only be determined with longer durations of follow-up. To further reduce operator-
dependent variability and find the best patient selection criteria for maximising benefit while minimising
danger, future research should look at standardised CDT techniques. To better understand CDT's
function in everyday clinical practice, it is important to include patient-reported outcomes, functional
status, and cost-effectiveness evaluations. Furthermore, individualised approaches to DVT care can be
informed by real-world data and registries that include a wide range of patients, which can supplement
randomised studies.

References

[1] Goldhaber SZ. Epidemiology of pulmonary embolism and deep vein thrombosis./n: Haemostasis
and thrombosis. New York, NY: Churchill Livingstone; 1994:1327-1333.

[2] Heit JA. The epidemiology of venous thromboembolism in the community: implications for
prevention and management. J Thromb Thrombolysis. 2006;21:23-29. doi: 10.1007/s11239-
006-5572-y.

[3] White RH. The epidemiology of venous thromboembolism. Circulation. 2003;107(suppl 1):14—18.
doi: 10.1161/01.CIR.0000078468.11849.66.

[4] Spencer FA, Gore JM, Lessard D, Douketis JD, Emery C, Goldberg RJ. Patient outcomes after

deep vein thrombosis and pulmonary embolism: the Worcester Venous Thromboembolism
Study. Arch Intern Med. 2008;168:425-430. doi: 10.1001/archinternmed.2007.69.

[5] Agnelli G, Verso M, Ageno W, Imberti D, Moia M, Palareti G, Rossi R, Pistelli R; MASTER
Investigators. The MASTER registry on venous thromboembolism: description of the study
cohort. Thromb Res. 2008;121:605-610. doi: 10.1016/j.thromres.2007.06.009.

[6] Kahn SR, Shbaklo H, Lamping DL, Holcroft CA, Shrier I, Miron MJ, Roussin A, Desmarais S,
Joyal F, Kassis J, Solymoss S, Desjardins L, Johri M, Ginsberg JS. Determinants of health-
related quality of life during the 2 years following deep vein thrombosis. J Thromb Haemost.
2008;6:1105-1112. doi: 10.1111/j.1538-7836.2008.03002.x.

[7] Prandoni P, Villalta S, Bagatella P, Rossi L, Marchiori A, Piccioli A, Bernardi E, Girolami B,
Simioni P, Girolami A. The clinical course of deep-vein thrombosis. Prospective long-term follow-
up of 528 symptomatic patients. Haematologica. 1997;82:423-428.

[8] Schulman S, Lindmarker P, Holmstrom M, Larfars G, Carlsson A, Nicol P, Svensson E,
Ljungberg B, Viering S, Nordlander S, Leijd B, Jahed K, Hjorth M, Linder O, Beckman M. Post-
thrombotic syndrome, recurrence, and death 10 years after the first episode of venous
thromboembolism treated with warfarin for 6 weeks or 6 months. J Thromb Haemost.
2006;4:734—742. doi: 10.1111/j.1538-7836.2006.01795.x.



Dayala Ravi Kiran & Dr. D. Jothieswari: Shifting Paradigms in Deep Vein Thrombosis: A..... 21

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Kraft C, Hecking C, Schwonberg J, Schindewolf M, Lindhoff-Last E, Linnemann B. Patients with
inferior vena cava thrombosis frequently present with lower back pain and bilateral lower-
extremity deep vein thrombosis. Vasa. 2013;42:275-283. doi: 10.1024/0301-1526/a000288.

Enden T, Resch S, White C, Wik HS, Klgw NE, Sandset PM. Cost-effectiveness of additional
catheter-directed thrombolysis for deep vein thrombosis. J Thromb Haemost. 2013;11:1032—
1042. doi: 10.1111/jth.12184.

AbuRahma AF, Perkins SE, Wulu JT, Ng HK. lliofemoral deep vein thrombosis: conventional
therapy versus lysis and percutaneous transluminal angioplasty and stenting. Ann Surg.
2001;233:752-760.

Baekgaard N, Broholm R, Just S, Jargensen M, Jensen LP. Long-term results using catheter-
directed thrombolysis in 103 lower limbs with acute iliofemoral venous thrombosis. Eur J Vasc
Endovasc Surg. 2010;39:112—117. doi: 10.1016/j.ejvs.2009.09.015.

Comerota AJ. Quality-of-life improvement using thrombolytic therapy for iliofemoral deep venous
thrombosis. Rev Cardiovasc Med. 2002;3(suppl 2):S61-S67.

Meissner MH, Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL, Lohr JM,
McLafferty RB, Murad MH, Padberg F, Pappas P, Raffetto JD, Wakefield TW; Society for
Vascular Surgery; American Venous Forum. 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;55:1449-1462. doi: 10.1016/j.jvs.2011.12.081.

Mewissen MW, Seabrook GR, Meissner MH, Cynamon J, Labropoulos N, Haughton SH.
Catheter-directed thrombolysis for lower extremity deep venous thrombosis: report of a national
multicenter registry. Radiology. 1999;211:39-49. doi: 10.1148/radiology.211.1.r99ap4739.

Sharifi M, Mehdipour M, Bay C, Smith G, Sharifi J. Endovenous therapy for deep venous
thrombosis: the TORPEDO trial. Catheter Cardiovasc Interv. 2010;76:316-325. doi:
10.1002/ccd.22638.

Watson LI, Armon MP. Thrombolysis for acute deep vein thrombosis. Cochrane Database Syst
Rev. 2004;(4):CD002783.

Enden T, Klgw NE, Sandvik L, Slagsvold CE, Ghanima W, Hafsahl G, Holme PA, Holmen LO,
Njaastad AM, Sandbaek G, Sandset PM; CaVenT study group. Catheter-directed thrombolysis
vs. anticoagulant therapy alone in deep vein thrombosis: results of an open randomized,
controlled trial reporting on short-term patency. J Thromb Haemost. 2009;7:1268-1275. doi:
10.1111/j.1538-7836.2009.03464 .x.

Herrera S, Comerota AJ. Embolization during treatment of deep venous thrombosis: incidence,
importance, and prevention. Tech Vasc Interv Radiol. 2011;14:58-64. doi:
10.1053/j.tvir.2011.01.002.

Kélbel T, Lindh M, Holst J, Uher P, Eriksson KF, Sonesson B, Malina M, Ivancev K. Extensive
acute deep vein thrombosis of the iliocaval segment: midterm results of thrombolysis and stent
placement. J Vasc Interv Radiol. 2007;18:243—250. doi: 10.1016/j.jvir.2006.12.002.

HCUP. Hcup-us Databases. Agency for Healthcare Research and Quality. Overview of the
Nationwide Inpatient Sample (NIS): Healthcare Cost and Utilization Project (HCUP).
http://www.hcup-us.ahrg.gov/nisoverview.jsp. Accessed November 26, 2014.

Lu ., Kearon C, Akl EA, Comerota AJ, Prandoni P, Bounameaux H, Goldhaber SZ, Nelson ME,
Wells PS, Gould MK, Dentali F, Crowther M, Kahn SR; American College of Chest Physicians.
Antithrombotic therapy for VTE disease: antithrombotic therapy and prevention of thrombosis,
9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines.
Chest. 2012;141(2 suppl):e419S—e4948S. doi: 10.1378/chest.11-2301.

Makedonov ., Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity measures for use
with administrative data. Med Care. 1998;36:8-27.

Thukral ., Rassen JA, Shelat AA, Myers J, Glynn RJ, Rothman KJ, Schneeweiss S. One-to-
many propensity score matching in cohort studies. Pharmacoepidemiol Drug Saf. 2012;21(suppl
2):69-80. doi: 10.1002/pds.3263.


http://www.hcup-us.ahrq.gov/nisoverview.jsp

22
[25]

[26]
[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

International Journal of Education, Modern Management, Applied Science & Social Science (JEMMASSS) -July- September, 2025

Rassen JA DM, Huang W, Schneeweiss SPharmacoepidemiology Toolbox. Boston, MA.
http://www.hdpharmacoepi.org. Accessed January 30, 2014.

Cohen JApplied Multiple Regression/Correlation Analysis for the Behavioral Sciences. Hillsdale,
NJ: Lawrence Erlbaum Associates, Inc; 1983.

Shariff SZ, Cuerden MS, Jain AK, Garg AX. The secret of immortal time bias in epidemiologic
studies. J Am Soc Nephrol. 2008;79:841-843. doi: 10.1681/ASN.2007121354.

Schneeweiss S. Sensitivity analysis and external adjustment for unmeasured confounders in
epidemiologic database studies of therapeutics. Pharmacoepidemiol Drug Saf. 2006;15:291—
303. doi: 10.1002/pds.1200.

Zack CJ, Bashir R, Gaughan J, Bove A. The effect of inferior vena cava filter placement on in-
hospital outcomes in patients with lower extremity deep vein thrombosis. J Am Coll Cardiol.
2013;61:E2071.

Enden T, Haig Y, Klew NE, Slagsvold CE, Sandvik L, Ghanima W, Hafsahl G, Holme PA,
Holmen LO, Njaastad AM, Sandbaek G, Sandset PM; CaVenT Study Group. 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;379:31—
38. doi: 10.1016/S0140-6736(11)61753-4.

Vedantham S, Goldhaber SZ, Kahn SR, Julian J, Magnuson E, Jaff MR, Murphy TP, Cohen DJ,
Comerota AJ, Gornik HL, Razavi MK, Lewis L, Kearon C. Rationale and design of the ATTRACT
Study: a multicenter randomized trial to evaluate pharmacomechanical catheter-directed
thrombolysis for the prevention of postthrombotic syndrome in patients with proximal deep vein
thrombosis. Am Heart J. 2013;165:523-530.€3. doi: 10.1016/j.ahj.2013.01.024.

Hartung O, Benmiloud F, Barthelemy P, Dubuc M, Boufi M, Alimi YS. Late results of surgical
venous thrombectomy with iliocaval stenting. J Vasc Surg. 2008;47:381-387. doi:
10.1016/j.jvs.2007.10.007.

Sharifi M, Bay C, Skrocki L, Lawson D, Mazdeh S. Role of IVC filters in endovenous therapy for
deep venous thrombosis: the FILTER-PEVI (filter implantation to lower thromboembolic risk in
percutaneous endovenous intervention) trial. Cardiovasc Intervent Radiol. 2012;35:1408-1413.
doi: 10.1007/s00270-012-0342-z.

Duszak R, Parker L, Levin DC, Rao VM. Placement and removal of inferior vena cava filters:
national trends in the medicare population. J Am Coll Radiol. 2011;8:483-489. doi:
10.1016/j.jacr.2010.12.021.

ada


http://www.hdpharmacoepi.org/

