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Abstract

DOACs are the anticoagulation drugs of choice. Using nitroglycerin-
containing preparations or sublingual glyceryl trinitrate is not permitted in
morbidly obese patients. The lack of supporting evidence made it difficult
to support the use of these methods. As a result, the International Soci-
ety on Thrombosis and Haemostasis did not recommend using antiplatelet
drugs for patients who experienced cerebrovascular accidents. Due to the
absence of therapeutic monitoring and the need for anticoagulant bridg-
ing, the use of direct oral anticoagulants (DOACs) has gained substantial
popularity. Few studies have examined their efficacy in people with obe-
sity and VTE. It is presently not advised that these medicines be used
as first-line treatments due to preliminary subgroup and pharmacokinetic
investigations suggesting lower effectiveness in patients with a bodyweight
>120 kg or body mass index (BMI) 40 kg per m2. Our study’s primary
objective was to evaluate the recurrence of VTE after DOAC treatment in
morbidly obese individuals with a VTE diagnosis. A recent study suggests
that DOAC use will benefit Parkinson’s disease patients. This paper aimed
to systematically review the literature exploring the efficacy and safety of
these agents compared to warfarin in treating heart disease in severely
obese patients. Accordingly, the international society on thrombosis and
haemostasis has forbidden their use in this cohort of patients. There is am-
ple evidence for the benefit of DOACs for these purposes. We wanted to
learn about the effectiveness and safety issues of novel oral anticoagulants
compared to warfarin. A systematic review of PubMed and EMBASE to
01/04/2020. Our analysis of real-world observational data supports the use
of DOAC analogues for treating obese patients with a greater body weight
ofFIXME>FIXME120 kg and a BMI ofFIXME>FIXME40 kg/m2. This
finding helps to address in this cohort the uncertainty associated with the
application of DOACs.

Keywords: Obesity; Anticoagulants; Venous thromboembolism (VTE);
Meta-analysis; Haemostasis

1 Introduction

The incidence of venous thromboembolism (VTE) is
approximately 1 to 2 per 1000. These events in-
volve the deep veins of the lower extremities causing
deep vein thrombosis (DVT) or a vessel wall becom-

ing obstructed, causing a pulmonary embolism (PE).
Untreated, protein-induced coagulopathy (or dipyri-
damole) is a condition that leads to premature death
in approximately three-quarters of those it is exposed
to (AC). In this case, prompt identification and effec-
tive therapy with AC are essential [1].
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Obesity is an international epidemic that endan-
gers health due to thrombotic disorders, including my-
ocardial infarction, stroke, and deep vein thrombo-
sis. It is considered a significant risk factor for VTE
through improved blood stasis. Studies have shown
that DVT and PE are more likely in patients of this
age group [1].

In patients with VTE, anterior clinostomy is
mandatory to prevent thrombus propagation and re-
currence. LMWH, followed by oral anticoagulation
with vitamin K antagonists (VKA), was the main-
stay therapy till a few years ago. As is evident in
certain special situations with AC use, warfarin ther-
apy has a lot of complicated challenges. The side ef-
fects also are many and not easily predictable. Inter-
national normalizing ratio monitoring will also need to
be improved. Among concurrent, DOACs have been
developed, including factor IIa (thrombin) and factor
Xa inhibitors, and offered to the market. These are
approved for the treatment of cardiovascular diseases.
Randomized controlled clinical trials have proven that
beta-blockers are equally efficacious and safe to pre-
vent recurrent DVT and PE. This has resulted in them
being enshrined in therapeutic national/social guides.
Since the introduction of doxycycline, the antibiotic
choice for hospital patients has changed significantly.
Current CHEST guidelines suggest DOACs for non-
valvular atrial fibrillation (AF) and non-cancer Venous
Thromboembolism (VTE) patients [2].

In addition, DOACs have a broader therapeutic
range and are available at fixed doses, with minimal
dosing requirements, and without the need for rou-
tine monitoring. However, the low representation of
obese patients with morbid obesity in the significant
trials has raised questions about the efficacy and effec-
tiveness of direct oral anticoagulants in these patients.
None of the RCTs examined morbidly obese patients
without published results [2] .

There is no evidence supporting DOAC use in
obese patients. People with a higher body weight and
the body-mass index had a lower average peak con-
centration and a greater distribution volume than the
average people. In contrast, peak concentration, dis-
tribution, and half-life of rivaroxaban were relatively
lower in the patients who weighed over 120 kilograms
than those who weighed less than 120 kilograms be-
cause based on a BMI of more than 40 kg/m2 or
weighing more than 120 kg, it is advised that DOACs
have not been used in the obese population. In
this regard, it suggested controlling drug peak and
trough levels if it is prescribed for a person. There-
fore, there is a lack of scientific understanding re-
garding the utility of DOAC analogues as acute ve-
nous thromboembolism treatment in severely obese
patients (BMIFIXME>FIXME40 kg/m2 or weight-
FIXME>FIXME120 kg). This trial should demon-

strate that DOACs are at least as efficacious and safe
in this patient population [2].

We aim to evaluate rates of VTE events and safety
in patients treated with DOAC analogues compared to
warfarin in high-bodyweight individuals treated with
acute VTE [3].

Clinicians might refrain from using DOACs for
these patients because they believe that fixed dose does
not work well in individuals with high body weight
individuals and might lead to increased bleeding. A
study on the pharmacokinetics of DOACs in low-
weight patients is absent. A prior meta-analysis was
conducted for each bodyweight category and showed
comparable efficacy and safety of DOACs in acute
VTE versus warfarin. In our investigation, we used
a different approach to study the association of body
weight relative to the standard body weight with VTE
and thromboembolic progression. Our hypothesis has
held only for low and non-low body weights. Patients
who have low body weight would be at greater risk
of bleeding while taking DOACs, but not while taking
warfarin [4].

These studies compared and evaluated the cardio-
vascular effects of dabigatran and ten other anticoag-
ulants (DAT) as the first-line treatment of VTE. The
primary safety endpoint in these trials was recurrent
VTE (VTE-related mortality) or significant bleeding
or the composite of major and clinically relevant non-
major bleeding. Recent VTE and VTE deaths were 2%
with DOACs and 2,2% with conventional therapy at
the collective analytical rates (relative risk [RR] 0.90,
95% confidence interval [CI] 0.77–1.06). Results show
that DOACs are superior to VKAs in terms of major
bleeding (RR 0.61, 95 per cent CI 0.45–0.83), intracra-
nial bleeding (RR 0.37, 95% CI 0.21–0.68), and fatal
bleeding (RR 0.36, 95 per cent CI 0.15–0.84). Besides,
clinical relevant non-major bleeding was reduced by
27% (RR 0.73, 95% CI 0.58–0.93). The DOACs have
non-inferior efficacy to VKA but are associated with
lower bleeding and more rapid therapeutic results [5].

Rivaroxaban and apixaban were delivered through
both oral and intravenous pathways. In this all-oral
application, raloxifene had less major bleeding than
conventional treatment. The DOAC simplifies VTE
rehabilitation and promotes out-of-hospital recovery
for most DVT and PE cases, lowering healthcare costs.
DOACs have a variety of advantages, and it is not
surprising that VTE management guidelines recom-
mend their prescription [6]. The baseline features
and enforcement were virtually no distinction between
the two classes. In addition, dabigatran was compared
with warfarin, and rivaroxaban was compared with as-
pirin in clinical studies (Reduced-dose Rivaroxaban in
the Long-term Prevention of Recurrent Symptomatic
Venous Thromboembolism) [7].
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In the RE-MEDY study, dabigatran was slightly
inferior to warfarin for extended VTE treatment (HR
1.44, 95% CI 0.78–2.64) but was associated with a 46%
lower major or clinically relevant non-major bleed-
ing (HR 0.54, 95% CI 0.41–0.71). Pooled analysis of
the three placebo-controlled experiments showed a de-
crease in the risk of chronic venous thromboembolism;
however, an elevated rate of significant and clinically
crucial non-major bleeding in DOACs [8].

In this AMPLIFY EXT experiment, there were two
research groups. One group received 2.5 mg of apixa-
ban thrice a day and another received 5 mg of apixaban
twice a day. The chances of repeated VTE with the
lower dosage of apixaban were comparable with the
higher dosage of apixaban regimen (RR 0.97, 95% CI
0.46–2.02), although no protocol was correlated with
a substantial rise in major bleeding compared with
placebo, although there was a tendency towards less
non-major bleeding with the lower dosage (RR 0.74,
95% CI 0.46–1.22) [9].

Aspirin has lowered the recurrence risk by around
32% relative to placebo for prolonged VTE therapy
without a significant spike in major bleeding. Based on

these findings, doctors now suggest aspirin therapy for
patients after the end of anticoagulant therapy. The
outcomes of the Einstein Option Trial dispute this no-
tion. This randomized controlled trial compared two
doses of rivaroxaban to identify the optimal dose and
determine whether rivaroxaban is superior to aspirin.
The rates of VTE recurrence were 1.5% and 1.2% for
the 20 mg and 10 mg rivaroxaban regimens, respec-
tively when contrasted with 4.4% in the aspirin com-
munity (HR 20 mg rivaroxaban versus aspirin 0.34,
95% CI 0.20–0.59 and HR 10 mg rivaroxaban versus
aspirin 0.26, 95% CI 0.14–0.47; P<0.001 for all com-
parisons). The rates of major bleeding were 0.5% in
the 20 mg rivaroxaban arm, 0.4% in the 10 mg rivarox-
aban arm, and 0.3% in the aspirin arm, and the rates
of clinically relevant non-major bleeding were similar
(2.7%, 2.0%, and 1.8%, respectively). Both rivaroxa-
ban and ASA are more effective than aspirin in pre-
venting VTE recurrence and are associated with simi-
lar bleeding rates. There is little evidence for the use of
aspirin to treat symptomatic VTE beyond four weeks
[10].

Table 1: Choosing amongst the direct oral anticoagulants [11]

Characteristics Drug Choice Rationale

CrCl 15–30 L/minute Rivaroxaban, apixaban,
or edoxaban

Less affected by renal impairment than
dabigatran

All-oral therapy Rivaroxaban or apixaban Dabigatran and edoxaban require heparin
bridging

Dyspepsia or upper GI complaints Rivaroxaban, apixaban,
or edoxaban

Dyspepsia with dabigatran in up to 10% of
patients

Recent GI bleed Apixaban or low-dose
edoxaban

More GI bleeding with rivaroxaban and high-dose
dabigatran or edoxaban than with warfarin

Significant CAD Rivaroxaban, apixaban,
or edoxaban Possible small MI signal with dabigatran

Poor compliance with
twice-daily dosing Rivaroxaban or edoxaban Only agents given once-daily

A special protocol was created for this research.

2 Research Methodology
A PRISMA (Preferred Monitoring Products for Sys-
tematic Analyses and Meta-Analysis) guideline for
RCTs related to DOACs to VKA in the area of acute
VTE (14). In eight worldwide libraries, we searched
for similar publications. We looked for PubMed, Med-
line, and EMBASE in the literature throughout our
study. Our search policy on our article was unre-
stricted. A check for relevant literature was carried out
using the framework "MEDLINE" using the following
main words: "DIRECT ORAL ANTICOAGULANTS"

OR "DOAC OR DOACS OR NOAC OR NOACS OR
NOV Analyzing and measuring data [12] .

The cutoff point for the recognition of BW groups
was determined by the longitudinal reporting of data
produced by the included trials. DOACs vs VKA’s
effectiveness and safety outcomes were analyzed sep-
arately for different BW groups and anal classes.
DOACs were checked for potential adverse events and
global efficiency and security (low BW, medium bW
and strong BWs) [10].

Differences between the study groups are described
by risk ratios (95% CI) and the outcomes by various
methodologies. Analysis depended on poor, mean and
high body weight cutoffs in several studies [13].

JBB, Volume 2 Issue 3 (2023), pp. 17–27
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Figure 1: PRISMA Chart

Impact calculations were calculated and recorded
in terms of perceived risk with confidence intervals
(CIs). A hybrid effect-size analysis was conducted
using a case management method and a fixed-effect
model. We used a model of fixed effects to quantify
the impact size due to heterogeneity in the samples
[14].

3 Results
475 titles were included in our comprehensive quest
technique. After research, our final study featured
five tests (Figure 1 shows the PRISMA flow diagram).
In these trials, the cumulative number of patients as-
sessed is 6575. The plurality of patients obtained
a real-world, retrospective cohort registered research
(5780 patients). Both experiments were retrospective
since our qualifying standards were fulfilled without
randomized controlled studies. Each of our primary ef-
fectiveness (VTE recurrence) and protection (essential
bleeding) results were tested by four tests. In patients
with elevated BW (6.7% versus 7.1%, RR 0.93,95% CI
0.65, 1.32, P 0,67; I2 54%, P 0.09), and BW poor, the
significant or clinically crucial non-major bleeding rate
was similar between DOACs and VKA classes (8.4 %
versus 10.1%, RR 0.80, 95% CI 0.54, 1.20, P 0.29; I2
66 %, P 0.03). DOACs in those with usual BW proved
to be considerably safer than VKA (6.5% versus 7.9%,
RR 0.82, 95 % CI 0.67, 1.00, P 0.05; I2 49%, P 0.12).
Analysis of the two EINSTEIN trials (24) reveals that
in the limited BW population, serious and clinically
relevant non-major bleeding cases were much less in
randomized patients than in patients randomized to
VKA (RR 0.54, 95% CI 0.33, 0.90, P 0.02) [15].

The DOACs are at least as powerful, simpler and
easy to use and have simplified VTE therapy. The
promising outcomes of clinical research can be con-
veniently converted to practical use through post-
marketing tests. However, selecting a patient, med-
ication and dosage, and diligent follow-up remains es-
sential to improve protection [16].

Though DOACs constitute an essential improve-
ment in VTE care, there are still gaps. More details on
their usage in VTE cancer patients, their effectiveness
and protection in creatinine clearance between 15 and
30 mL/minute and the optimum dose for obese and pe-
diatric patients, for example, should also be available.
For example [17].

Obesity is an independent risk factor in VTE pro-
curement. It has been found that exceptionally large
BMIs are associated with increased VTE incidence; a
BMI of 30 kg/m2 or more can be shown. This co-
hort is expected to have an elevated probability of
VTE due to enhanced abdominal pressure and the
mechanical impact on the veins. Moreover, this is at-
tributable to the related elated tumor necrosis factor-
alpha (TNF-α) levels and development’s transforma-
tion factor-beta (TGF-β). This is also the molecu-
lar, hyper-coagulating status. In comparison, the Von
Willebrand effect raised amounts and coagulation fac-
tors, including factor VII, factor VIIIc and fibrinogen
[18].

www.biomedbiochem.com

https://biomedbiochem.com/


DIRECT ORAL ANTICOAGULANTS IN THE TREATMENT OF ACUTE VENOUS THROMBOEMBOLISM IN PATIENTS WITH OBESITY 21

T
ab

le
2:

Su
m

m
ar

y
of

st
ud

ie
s[1

1]

A
ut

ho
r

St
ud

y
de

sig
n

N
um

be
r

of
pa

tie
nt

s
(n

)
Et

hn
ic

ity
M

ea
n

ag
e

(S
D

)
M

al
e

n
(%

)
BM

I(
kg

/m
2 )

or

we
ig

ht
(k

g)
m

ed
ia

n
[IQ

R
]

BM
IF

IX
M

E≥
FI

X
M

E5
0

N
(%

)

In
cl

ud
ed

an
d

up
pe

r

lim
it

of
BM

I
Fo

llo
w

-u
p

pe
rio

d
In

cl
ud

ed
effi

ca
cy

ou
tc

om
e

C
hr

ist
op

h
M

al
e

et
al

.
20

19

T
:(

nF
IX

M
E=

FI
X

M
E3

66
)

R
iv

ar
ox

ab
an

(n
FI

X
M

E=
FI

X
M

E1
52

)

A
pi

xa
ba

n
(n

FI
X

M
E=

FI
X

M
E4

7)

W
ar

fa
rin

:
(n

FI
X

M
E=

FI
X

M
E1

67
)

T
:W

hi
te

(1
6%

)

Bl
ac

k
(4

7%
)

O
th

er
s/

un
kn

ow
n

(3
7%

)

55
·

1
(1

5·
0)

R
iv

ar
ox

ab
an

52
·

6
(1

4·
5)

A
pi

xa
ba

n
53

.3
(1

3.
9)

58
·

1
(1

5·
1)

11
3

(3
1%

)

R
iv

ar
ox

ab
an

52
(3

4%
)

A
pi

xa
ba

n
12

(2
5%

)

49
(2

9%
)

44
·

7(
kg

/m
2 )

,[
41

·
3–

50
·

1]

R
iv

ar
ox

ab
an

43
·

7(
kg

/m
2 )

,[
41

·
1–

48
·

8]
,

A
pi

xa
ba

n
43

.3
(k

g/
m

2 )
,[

41
.2

–4
9.

4]

45
.3

(k
g/

m
2 )

,[
41

.4
–5

2.
5]

92
(2

5%
)

R
iv

ar
ox

ab
an

30
(2

0%
),

A
pi

xa
ba

n
10

(2
1%

)

52
(3

1%
)

In
cl

ud
ed

:B
M

IF
IX

M
E≥

FI
X

M
E4

0,

U
pp

er
lim

it
BM

I:
88

19
6

[8
9.

4–
45

7.
3]

da
ys

R
ec

ur
re

nt
V

T
E,

st
ro

ke

Sa
m

Sc
hu

lm
an

et
al

20
18

R
iv

ar
ox

ab
an

(n
FI

X
M

E=
FI

X
M

E2
89

0)

W
ar

fa
rin

(n
FI

X
M

E=
FI

X
M

E2
89

0)

N
R

53
.3

(1
2.

9)

53
.1

(1
3.

1)

11
41

(3
9.

5%
)

11
50

(3
9.

8%
)

D
ia

gn
os

tic
co

de
s

of
m

or
bi

d
ob

es
ity

(I
C

D
9

&
10

co
de

s)

U
sin

g
cl

ai
m

-d
at

a
ba

se
IC

D
co

de
s

U
pp

er
lim

it
BM

I:
N

R
≥

3
m

on
th

s
R

ec
ur

re
nt

V
T

E

Pe
ra

le
s

20
19

T
:(

nF
IX

M
E=

FI
X

M
E1

76
)

R
iv

ar
ox

ab
an

(n
FI

X
M

E=
FI

X
M

E8
4)

W
ar

fa
rin

(n
FI

X
M

E=
FI

X
M

E:
92

)

N
R

56
(1

4.
5)

56
(1

4)

55
(1

5)

95
(5

4%
)

44
(5

2%
)

51
(5

5%
)

45
[4

1–
50

]

45
[4

1–
51

]

44
[4

1–
50

]

In
cl

ud
ed

:
BM

IF
IX

M
E>

FI
X

M
E4

0
or

we
ig

ht
FI

X
M

E>
FI

X
M

E1
20

kg

U
pp

er
lim

it
BM

I:
N

R

12
m

on
th

s

V
T

E
re

cu
rr

en
ce

,

st
ro

ke
in

ci
de

nc
e,

an
d

m
or

ta
lit

y

N
et

le
y

et
al

.
20

19

T
:(

nF
IX

M
E=

FI
X

M
E1

87
)

D
O

A
C

:(
nF

IX
M

E=
FI

X
M

E1
09

)

Tr
ad

iti
on

al
th

er
ap

yd
:

(n
FI

X
M

E=
FI

X
M

E7
8)

N
R

53
(4

2–
61

)

53
(4

3–
61

)

52
(4

2–
61

)

12
2

(6
5.

2%
)

72
(6

6.
0%

)

50
(6

4.
1%

)

14
0

[1
30

–1
57

]

13
8

[1
29

–1
54

]

14
2

[1
30

–1
61

]

W
ei

gh
tF

IX
M

E>
FI

X
M

E1
20

kg

U
pp

er
lim

it
BM

I:
N

R
12

m
on

th
s

R
ec

ur
re

nt
V

T
E,

A
C

re
gi

m
en

s

(a
ge

nt
/d

os
in

g)

K
up

ec
et

al
.

20
18

T
:(

nF
IX

M
E=

FI
X

M
E1

33
)

D
O

A
C

s:
(n

FI
X

M
E=

FI
X

M
E7

1)

W
ar

fa
rin

:
(n

FI
X

M
E=

FI
X

M
E6

2)

N
R

N
R

N
R

W
ei

gh
tF

IX
M

E≥
FI

X
M

E1
20

kg
b

W
ei

gh
tF

IX
M

E≥
FI

X
M

E1
20

kg
b,

U
pp

er
lim

it
BM

I:
N

R
12

m
on

th
s

R
ec

ur
re

nt
V

T
E

JBB, Volume 2 Issue 3 (2023), pp. 17–27



22 ABIYA AHAD

Figure 2: Depicting a bar graph of VTE recurrence rates
in DOAC analogs compared to warfarin in morbidly obese
patients.

Figure 3: Depicting a forest plot of major bleeding events
in DOAC analogues compared to warfarin in morbidly
obese patients.

These findings have uncertain therapeutic conse-
quences (efficacy and safety). The randomized reg-
ulated DOAC testing of VTE care subgroup analy-
ses have shown that they do not vary from normal
weight in obese patients (> 100 kg). However, the pa-
tients in these studies were slightly below-represented
morbidly obese (body weight > 120 kg or BMI > 40
kg/m2). This was the driver of the large ISTH ar-
gument proposing that DOACs of hefty body weight
(body weight > 120 kg or BMI > 40 kg/m2) be used
not to be used in a high body weight [4].

Our meta-analysis to resolve this confusion has
shown that analogs to DOAC in morbidly obese pa-
tients are non-inferior to warfarin as regards their ef-
ficacy (VTE events). Furthermore, the disorder was
prone to lower major bleeding. Our meta-analysis is
the first in our experience to discuss the uneasiness in
the usefulness and efficacy of DOACs in VTE- and ex-
ceptionally high body weight patients. Low I2 and the
findings of the sensitivity analysis show that our data
was homogeneous. All our articles include reasonably
recent studies (2019 and 2020). Thus, prior reviewers
were not available to try to overcome this confusion
[19].

Sam Schulman et al 2018 record-based analysis ac-
counts for up to 88% of our patients. A retrospec-
tive study of 5780 patients examined rivaroxaban in

comparison with warfarin. The real-world study con-
cluded a similar effectiveness (VTE rate) and protec-
tion (major bleeding events). Using a claim-coded
database was one of the critical drawbacks of this
report. In comparison, the Internal Uniform Ration
(INR) and warfarin time in therapeutic patients were
not recorded, which may have induced prejudices. In
Christoph Male et al. 2019 analyzed rivaroxaban and
apixaban vs. warfarin in atrial fibrillation and DVT
(BMI of da = 40 kg/m2). This research involved
366 patients and found that recurring VTE and se-
vere bleeding in the three cohorts did not vary. The
report was constrained by the lack of knowledge re-
garding thrombotic risk factors in patients’ histories
and the prevalence of malignant and bariatric surgery
that could simultaneously lead to an elevated risk of
thromboembolism. Furthermore, a significant% age of
African-American and Histian communities criticized
the systematic usage of results for other ethnic cate-
gories of morbidly obese patients [19].

In early 2020, in 1840, incidents of severe VTE were
handled with either DOAC or warfarin, Coons et al.
measured the recurrence of VTE and bleeding effects
in hindsight. Body weight varying from 100 to 300
kg involved patients. No substantial variation in the
VTE recurrence rates between DOAC and warfarin
(6.5% versus 6.4%; p = 0.93) was found in this analy-
sis. In patients with DOACs and warfarin, blood cells
occurred respectively in 1.7% and 1.2% (p = 0.31). In
this study, however, 50–55% of patients had a BMI of
under 40 kg/m2. Although their findings confirm our
conclusion, they did not disclose the results specifically
for morbidly obese people [19]. Our meta-analysis in-
cludes a vast range of patients, the largest of which is
a registry-based analysis investigating their impact in
real-world environments. Our estimation is not unreg-
ulated. It involved observer experiments only; these
studies are considered to carry an intrinsically greater
chance of distortion. Second, we haven’t adapted to
future confusers (age, gender, and history of active
malignancy). In comparison, rivaroxaban, accompa-
nied by apixaban, was the main DOAC included in
the included tests. This restricts our effects to other
DOAC analogs—this restriction. Finally, DOACs like
pharmaceuticals have not been published with the ex-
ample of Quan et al [4].

Several reports show an increased risk of VTE in
obese patients, and if not properly managed, these pa-
tients could be susceptible to an increased risk of VTE
recurrence. A rising amount of body fat, especially
abdominal fat, may reduce venous returns and lead
to growing intra-abdominal pressure and veinstatiza-
tion in the femoral veins. Moreover, this phenomenon
may be triggered by inactivity and weak gait. Sev-
eral genetic pathways tend to be responsible for the
obesity-induced hypercoagulable syndrome in addition
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to these mechanical events. Obesity is synonymous
with hyper pressure, which contributes to systemic
pro-Inflammatory and compromised endothelial activ-
ity, with a tumour necrosis factor-α (TNF-α) and a
growth-β transforming factor (TGF-β) [4].

In addition, obesity can contribute to increased
clotting expression and decreased brinolysis. BMI and
waist-to-hip were positively linked to levels of the plas-
minogen activator inhibitor-1 FactorVII, factorVIIIc,
and fibrinogen, as well as the factor of Willebrand and
obese topics (PAI-1). In addition, visceral adipic tissue
is metabolizing and could exaggerate some adipokines,
including leptin, which may cause platelet aggregation
and PAI-1 over translation [15].

The pharmacokinetics, pharmacodynamics, safe-
guarding and tolerability of apixaban and rivaroxaban
in healthy subjects are evaluated in two previous lab-
oratory tests. The primary research involved a 10 mg
dose of rivaroxaban in stable females weighing 50 kg,
70-80 kg or 120 kg. Cmax was not influenced in this
population by subjects of 120 kg, but the weight was
only significantly raised by those of 50 kg relative to
those of average weight. Consequently, the pharmaco-
dynamics impact was minimal, not clinically mean-
ingful, and the field did not substantially influence
body weight under plasma concentration—time curve
(AUC) [12]. The second sample consisted of 54 safe
participants, 18 from each of the groups: low (50 kg),
reference (65 - 85 kg), and heavy body weight (120 kg)
(13). A single 10 mg dose of apixaban was given. The
maximum plasma concentration (Cmax) and AUC in
patients with low body weight respectively were about
27 per cent and 20 per cent higher and the elevated
body weight in those with Cmax and AUC were about
31 per cent and 23 per cent lower. Apixaban has a
similar renal clearance in both weight classes. The op-
eration of plasma anti-factor Xa demonstrated a clear
linear connection to apixaban plasma, independent of
the body weight class [15].

Thus the pharmacokinetics of these latest com-
pounds tend only to be influenced by bodily weight,
and DOACs, in contrast to VKA, appear to be equally
efficient and stable for various classes of body weight.
There are also specific practical ramifications in the
findings of the latest meta-analysis since they demon-
strate the reliability of a conventional treatment strat-
egy of DOACs with a set dosage of patients with vary-
ing body weights. The retrospective data indicate
that obese patients need considerably higher doses of
warfarin and more extended periods to reach Interna-
tional Standardized Ratio (INR) as against patients
who don’t get obese, and confusion is also present re-
garding the adequate dose of LMWH in obese and low-
weight patients [20].

Approximately 13% of the global population is
obese (body mass index / 30 kg/m2), according to

the World Health Organisation (WHO), and the rate
of obesity proceeded to grow from 2007 to 2016. This
applies to almost 25 million adults in the United States
that are obese. Obesity has complex health conse-
quences. In addition to obesity, it may influence the
absorption, delivery, metabolism and excretion of pre-
scribed drugs through physiological modifications re-
lated to obesity and thereby modify their pharmaco-
logical profiles. A flourishing field of research is also
the safest approach to handling obese patients with
venous thromboembolism (VTE). Based on the 2016
literature review accessible, the International Society
of Hemostasis and Thrombosis (ISTH) advises avoid-
ing DOACs for people with a body mass index <bmi>
of 120 kilograms or less in the management of VTE,
as the available pharmacokinetic/pharmacodynamic
(PK/PD) evidence for patients with severe weight are
restricted. The guideline on ISTH advises tracking
medication-specific peaks and trough concentrations
if DOACs are included in these patients. The ISTH
guidelines relate to all DOACs, though evidence shows
that clinical and pharmacological profiles of various
DOACs might not be similarly affected by weight [20].

In recent years, direct oral anticoagulants
(DOACs) have been claimed as a place as potential
first line care choices for the treatment of pulmonary
embolism and thrombosis of the deep vein. Four
DOACs are now usable, including the apixaban, edox-
aban and rivaroxaban factor inhibitors and dabigatran
direct thrombin inhibitors [14].

DOACs do not need laboratory surveillance to val-
idate a therapeutic concentration in a body, as op-
posed to warfarin antagonist Vitamin K which needs
patient-specific dosing. DOACs have shown compara-
ble effectiveness and lower bleeding risk. However, the
dosage method varies between DOACs and warfarin.
Patients with excessive body weight may react differ-
ently to drugs because their pharmacokinetic profile
may be altered. Rising delivery volumes and higher
renal clearance rates are the main pharmacokinetic im-
provements in obese patient. Owing to the uncertain
potential of adversely impaired effects, a Guideline has
been issued on DOACs by the International Society for
Thrombosis and Haemostasis (ISTH) for patients with
body mass indexes greater than 40 kg/m2, or weight
greater than 120 kg because the drug-specific peak and
Trough frequency may be measured, clear associations
between phase III DOACs are difficult to create. In
initial studies requesting approval for atrial fibrilla-
tion relative to venous thromboembolism, the phase
III clinical trials differ in defending and disclosing the
obese community and in obese patients, reported was
higher.

We feel that this analysis is strengthened by the
fact that the three DOACs may be analyzed on a joint
forum with equal inclusion and exclusion parameters
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and meanings. While the case concepts can be inter-
preted as general in contrast with phase III require-
ments, we believe that they represent a naturalistic
approach for people receiving medical attention while
attending a hospital [4]. New research by Tittl et al.
also reviewed the efficacy and protection of DOACs
utilizing a forward-looking modelling study where pa-
tients were logged and tracked over time in a network
database. Tittl et al. results indicate that the low-
est levels of adverse incidents, significant bleeding and
all-cause mortality are observed in patients in over-
weight and obese groups. Previous research cited a
phenomenon close to a "BMI paradox." However, while
obesity is a cardiovascular risk factor, patients with
higher BMI had better performance. In ARISTO-
TLE and ROCKET-AF, obesity patients, independent
of the arm of anticoagulation, have decreased their
stroke chance compared to regular BMI patients. In
RE-COVER and Hokusai-VTE, however, there was a
higher VTE reoccurrence risk relative to lower body
weight in those patients with a weight of >100 kg and
in the DOAC arm, while not statistically appropriate.
In line with Tittl et al. result, our research does not
indicate a statistical association between a higher BMI
and an increased risk for an index case in patients.

Our results also indicate related observations that
the lowest probability for a bleeding incident was ob-
served in patients with BMI40 kg/m2 and the highest
average incidence of thrombotic cases. Including>30%
(BMI>30kg/m2) and 98 BMI>40 kg/m2, Tittl et al.
promote their complete enrolment of patients. Our
overall sample enrolment comprised>50% obesity and
595 BMI >40 kg perm2 patients. However, our sam-
ple has fewer general index cases than 3432 relatives
to 3458. The patient’s cumulative enrolment in both
studies is close [21].

This lower incidence of total index incidents can
be due to the analysis, in which people seeing care in
different health systems are reviewed vs Tittl et. al.
using an inclusive regional register. This research has
some drawbacks as a naturalistic retrospective cohort.
Diagrams of patients were electronically recovered us-
ing primary ICD-9 codes and manually checked for
open bleeding cases or using the verified Cunningham
Algorithm to ensure the accuracy of retrospective re-
sults. As a retrospective analysis, this study has re-
duced the documentation in the diagram despite con-
firmation and manual diagram examination. Patients
who allegedly did not take a DOAC after the reconcili-
ation of their prescription, whether either of them was
on the PTA list were omitted. The documentation
distortion of the patient at the point of prescription
reconciliation, which may constitute a more variable
for patient non-compliance, is also not considered [22].

This research was done by a broad obese commu-
nity which may have rendered our study population

more specific since we were aiming at observing index
events in the obese people. To determine patterns in
data and minimize selection bias, potential research
can profit from a balanced representation of each BMI
group. Finally, considering the fair total population
surveyed, the amount of index incidents was limited,
restricting the potential to make definitive data state-
ments. As previously reported, our survey analyzed
incidents inside our healthcare system and gathered
data did not include patients in our ambulatory clin-
ics or other local hospitals that might have required
help. Further tests with more excellent index samples
and regulated test design may be helpful to evaluate
results between various BMI groups [23]. Venetian
thromboembolism, which is manifested as deep vein
thrombosis or pulmonary embolism, has widespread
drugs and is the third highest cause of Coronary Mor-
tality. Acute pulmonary embolism, which has no cure,
is correlated with a mortality risk of up to 25% [4].

The conventional solution to acute venous throm-
boembolism may be tedious since the initial step is
parenterally administered and the usage of vitamin K
antagonists frequently involves laboratory supervision,
dietary testing and medications because of adverse in-
teractions. The latest research has explored the effec-
tiveness and protection of direct oral anticoagulants for
managing acute venous thromboembolism (with and
without initial anticoagulant therapy) [24].

Clinicians have several possible therapeutic choices
for treating acute venous thromboembolism, although
little advice is given as to which prescription is most
successful but safe. While individual trials have shown
positive outcomes, only one study has tested a variety
of interventions, and there are rarely clear compar-
isons. Therefore, we have tried to summarize and con-
trast the health effects and protection correlated with
different therapeutic strategies for managing acute ve-
nous thromboembolism using network meta-analysis:
UFH vitamin K antagonist, LMWH vitamin K an-
tagonist, fondaparinux-vitamin K antagonist, LMWH
vitamin K and LMWH edoxaban ratios, rivaroxaban,
apixaban, and LMWH alone [3].

4 Conclusion
Several nations have licensed direct acting anticoagu-
lants (DOACs) for the treatment of VTE. These in-
clude the activated factor Xa inhibitors rivaroxaban,
edoxaban, and apixaban, as well as the thrombin in-
hibitor dabigatran. Many doctors now prefer DOACs
over vitamin K antagonists because of the former’s su-
perior qualities. There are no recommendations for
modifying dosage for individuals who are overweight
anywhere on the labeling of these DOACs. The use of
DOACs for the treatment of VTE in obese individu-
als is therefore hampered by a lack of conclusive data.
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Our results imply that the use of DOACs in obese in-
dividuals is equivalent to that in non-obese patients,
with comparable six-month VTE recurrence rates. Us-
ing the Health Facts Cerner National Data Warehouse,
this research is one of the only large-scale retrospec-
tive analyses of its kind. The efficacy of DOACs in
the treatment of VTE in the obese population has not
been the subject of any randomized controlled studies
[25].

Our meta-analysis showed that DOACs may be a
viable therapeutic option for the treatment of acute
VTE, even in very obese individuals. However, more
research using bigger samples is needed to corrobo-
rate our results. When it comes to assessing the effec-
tiveness of DOAC treatment in patients with obesity,
this is one of the few large-scale retrospective studies.
Our results imply that DOACs are just as effective in
treating VTE in obese individuals as they are in those
who are not overweight or obese. Subgroup analysis
from previous randomized controlled trials corroborate
our findings. Given the smaller number of obese pa-
tients, however, we must limit our judgment. There-
fore, more randomized controlled studies focusing on
the effectiveness of DOACs for the treatment of VTE
in the obese population are crucial for guiding clinical
decision-making [26].

5 Limitations
There are certain drawbacks to our analysis. We first
conducted a meta-analysis of aggregate results, and
variations in baseline properties could not be omitted
in patients obtaining VKA and DOAC since the pa-
tients were not randomized to separate body weights.
Second, the concept of low body weight between the
studies is widely diverse and described in two studies
as <70 kg. However, when the analyzes were repli-
cated with data from the recent pooled review of the
two trials in which low BW with a cutoff of 50 kg was
established, findings were completely validated con-
cerning the efficacy outcome, although the safety pro-
file for DDOACs was better than VKA in this commu-
nity of patients. Nonetheless, in both studies and the
AMPLIFY analysis, the sample of patients with BW <
50 kg recorded was tiny, and the findings were focused
on the HOKUSAI study results. Therefore, the proof
of protection and effectiveness of these modern sub-
stances is also minimal in patients with meager body
weight (50 kg). Third, in the original trials on direct
thrombin inhibitors, details on non-severe major and
clinical bleeding according to the various body weights
were not given. Therefore in obese or low body weight
patients, we have no more details on the efficacy of
this medication. In addition, heterogeneity is not in-
significant among the studies in this regard. While we
have merged the outcomes of individual experiments

with a random effect model, this method takes ability
into account [27].
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