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Resumen

Antecedentes y objetivos

El tromboembolismo venoso (TEV) es comln en pacientes con cancer. La terapia
anticoagulante con heparinas de bajo peso molecular (HBPM) y los anticoagulantes
orales directos (ACOD), como dalteparina y apixaban, han demostrado eficacia y
seguridad. Sin embargo, todavia se necesita mas investigacion comparativa sobre
estos farmacos. Este estudio tuvo como objetivo sintetizar la evidencia sobre la
eficacia de apixaban en comparacion con dalteparina para reducir el TEV recurrente,
el sangrado mayor y el sangrado no mayor clinicamente relevante asociado con el
cancer.

Materiales y métodos

Realizamos busquedas sisteméticas en las bases de datos PubMed, Scopus, Web of
Science, Embase, Cochrane Library y ClinicalTrials hasta el 5 de enero de 2023 para
ensayos controlados aleatorizados que compararan apixaban frente a dalteparina
como tratamiento para el TEV asociado al cancer. Se incluyeron cinco estudios. Los
efectos segun los metaandlisis se informaron como riesgos relativos (RR) y sus
intervalos de confianza del 95% (IC).

Resultados

Se encontro que 33 de 734 (4.5%) pacientes tratados con apixaban y 56 de 767 (7.3%)
con dalteparina tuvieron TEV recurrente como un resultado de eficacia (RR 0.49, IC
95% 0.15-1.58, 12 38%). El sangrado mayor ocurrié en 25 de 734 pacientes tratados
con apixaban (3.4%) y en 27 de 767 pacientes tratados con dalteparina (3.5%) (RR
1.29,1C 95% 0.31-5.27, 12 59%). De igual manera, el sangrado no mayor clinicamente
relevante ocurrié en 64 de 734 pacientes tratados con apixaban (8.7%) y en 46 de 767
(5.9%) pacientes tratados con dalteparina (RR 1.52, IC 95% 1.05-2.19, 12 0%).

Conclusiones

El apixaban mostré un menor riesgo de TEV recurrente que la dalteparina en
pacientes con TEV asociado al cancer, aunque sin diferencia estadistica. Se observé
significacion estadistica para el sangrado no mayor clinicamente relevante pero no
para el sangrado mayor.
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Abstract

Background and Objectives: Venous thromboembolism (VTE) is common in cancer
patients. Anticoagulant therapy with low-molecular-weight heparins (LMWHSs) and
direct oral anticoagulants (DOACs), such as dalteparin and apixaban, have
demonstrated efficacy and safety. However, more comparative research on these
drugs is still needed. This study aimed to synthesize evidence on the efficacy of
apixaban compared to dalteparin in reducing recurrent VTE, major bleeding, and
clinically relevant non-major bleeding associated with cancer.

Materials and Methods: We systematically searched the PubMed, Scopus, Web of
Science, Embase, Cochrane Library, and ClinicalTrials databases up to 5 January
2023 for randomized controlled trials comparing apixaban versus dalteparin as a
treatment for cancer-associated VTE. Five studies were included. Effects according to
meta-analyses were reported as relative risks (RRs) and their 95% confidence
intervals (CIs).

Results: It was found that 33 of 734 (4.5%) patients treated with apixaban and 56 of
767 (7.3%) with dalteparin had recurrent VTE as an efficacy outcome (RR 0.49, 95%
Cl 0.15-1.58, 12 38%). Major bleeding occurred in 25 of 734 patients treated with
apixaban (3.4%) and 27 of 767 patients treated with dalteparin (3.5%) (RR 1.29, 95%
Cl1 0.31-5.27, 12 59%). Likewise, clinically relevant non-major bleeding occurred in 64
of 734 patients treated with apixaban (8.7%) and 46 of 767 (5.9%) patients treated with
dalteparin (RR 1.52, 95% CI 1.05-2.19, 12 0%).

Conclusions: Apixaban showed a lower risk of recurrent VTE than dalteparin in
patients with cancer-associated VTE, albeit with no statistical difference. Statistical
significance was observed for no major clinically relevant bleeding but not for major
bleeding.
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1. Introduction

Venous thromboembolism (VTE) is the third most important vascular disease in the
general population. Cancer patients are 4 to 7 times more likely to develop VTE, with
it being the second cause of death among these patients [1,2]. The incidence of
recurrent VTE is 9.6%, reaching 22.1% in the first 6 months after the initial diagnosis
of cancer [3]. Anticoagulant therapy is recommended to prevent VTE in high-risk
patients (KHORANA score >2) and to treat those who have already had a thrombotic
event [4]. However, this therapy carries a significant risk of bleeding, the most serious
adverse reaction. Low- molecular-weight heparins (LMWHSs) and direct oral
anticoagulants (DOACs) are the most widely used anticoagulant treatments [3,5].
Dalteparin, an LMWH, is recommended in patients with cancer-related VTE, as it has
been associated with a lower incidence of osteoporosis and heparin-induced
thrombocytopenia [6]. Among DOACSs, apixaban has been shown to have a lower risk
of systemic cerebrovascular disease/embolism and major bleeding [7]. However, the
cost of the aforementioned drugs is approximately USD 64 and USD 106 for apixaban
and dalteparin, respectively, making access by the general public difficult [8,9].
Therefore, it is necessary to propose strategies for their acquisition.

Various studies have addressed DOACs and LMWHSs as treatment for cancer-
associated VTE [10,11], with new drugs such as apixaban and dalteparin having
demonstrated efficacy and safety compared to other common treatments [12,13].
Regarding thromboprophylaxis, the efficacy and safety of apixaban have been
reported in a randomized clinical trial (RCT) with 130 patients with gastrointestinal
cancer, in whom it was shown to reduce the incidence of thromboembolism to 4.6%
compared to 20% in the placebo group [14]. In another RCT, in 365 patients stratified
according to the presence or absence of metastatic cancer, thromboprophylaxis with
apixaban was associated with a significantly lower rate of VTE, with a hazard ratio of
0.55 and 0.34, respectively, compared to the placebo [15]. For its part, in an RCT in
patients with VTE associated with gynecological cancer, dalteparin showed a lower
occurrence of major bleeding in 5% compared to 7.8% in those who received
rivaroxaban as treatment [16]. However, no study has synthesized the results of
treatment with apixaban and dalteparin for VTE in cancer patients, which is important
information.

Consequently, the study authors note that evaluation of the efficacy and safety of the
treatment of VTE associated with cancer remains challenging due to the various
studies available that expand the treatment options. Likewise, the adverse reactions
of these treatments can be harmful for patients, making it important to synthesize the
evidence between them. Apixaban and dalteparin have undergone several studies
demonstrating their capacity to reduce major bleeding and the recurrence of VTE in
cancer patients. However, despite the number of RCTs comparing these drugs with
other LMWHSs and DOACSs, no study has compared the efficacy and safety of apixaban
and dalteparin.

Therefore, the purpose of our study was to synthesize evidence on the efficacy and
safety of apixaban versus dalteparin in reducing recurrent VTE, major bleeding, and
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clinically relevant non-major bleeding associated with cancer.
2. Materials and Methods

We used the PRISMA report for systematic reviews, and meta-analyses [17] for writing
our systematic review. The version of our protocol was registered in the International
Prospective Register of Systematic Review (PROSPERO) with the code
CRD42021275583.

2.1Data Sources and Searches

From inception to 5 January 2023, we searched the following databases: PubMed,
Scopus, Web of Science, Embase, and Cochrane Central Register of Controlled Trials
(CENTRAL) for studies evaluating the efficacy of apixaban versus dalteparin as a
treatment for cancer-associated VTE and conducted a search of ClinicalTrials to
identify ongoing or completed RCTs related to our review. The decision was made to
include dalteparin as the sole LMWH (control group) due to the lack of studies that
exclusively compared these two drugs, both of which have shown promising results in
cancer-associated VTE. This choice aims to maintain consistency within the
comparison and reduce result variability by standardizing the comparison, thus
avoiding differences between different low-molecular- weight heparins.

In the search strategy, we used the terms “Apixaban”, “Dalteparin” and “Venous
thromboembolism” and their MESH synonyms using the Peer Review of Electronic
Search Strategies Checklist [18]. Our team developed the search strategy in PubMed,
and it was adapted to the different bibliographic databases that were mentioned
(Supporting Information). No language restrictions were applied.

2.2. Selection of Studies and Data Extraction

Studies that met the following criteria were included: (1) experimental study RCT,
phase 2 or 3, parallel or crossover; (2) studies that included patients with cancer of any
etiology and presenting with VTE; (3) treatment with apixaban as
experimental/intervention group with a duration of 6 months; and (4) dalteparin as a
control group with a duration of 6 months of treatment. Likewise, studies conducted in
animals, duplicates, conference abstracts, case reports and series, observational
studies, review articles, systematic reviews, and editorials or comments were
excluded. The outcomes were classified in terms of efficacy and safety, which are used
in RCTs; the efficacy outcomes were prevention of venous thrombosis and the safety
outcomes were bleeding [19]. In our study, the efficacy outcome was recurrent VTE,
which was defined as thrombosis of a venous site that was not previously affected, or
a previous history of resolution interval of the incident thrombus [20]. On the other
hand, the safety outcomes were major bleeding, defined as obvious bleeding
accompanied by a decrease in hemoglobin of _2 g/dL; or transfusion of _2 red cell
packet units; or intracranial, intraspinal/epidural, intraocular, retroperitoneal,
pericardial, intraarticular, intramuscular hemorrhage with compartment syndrome or
fatal [21]; and clinically relevant non-major bleeding was defined as overt bleeding that
does not meet the definition of major bleeding but is associated with medical
intervention, unscheduled medical attention, or temporary discontinuation of
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anticoagulant therapy [22].

Two reviewers (MAAH and JJB) independently screened the titles and abstracts of the
selected articles to choose potentially relevant articles. After finding potential studies
to be included, four authors (MAH, JJB, JSTR, and JFMH) independently read the full
text of each selected article. If an article did not meet one or more selection criteria, it
was excluded from the study. Discrepancies were resolved by consensus among the
team of researchers at each stage. We used Rayyan QCRI software Version 1.2.1
(Qatar Computing Research Institute, Doha, Qatar) to carry out the study selection
process [23]. Finally, two authors (MAH and JJB) extracted data from the studies using
a standardized data extraction sheet performed in Microsoft Excel. The following
information was extracted: author, year, country, study design, number of participants,
intervention, comparator, duration of treatment, efficacy and safety outcomes, mean
age, percentage male, active cancer, metastatic cancer, ECOG status greater than or
equal to 2, solid tumor, hematological malignancy, body weight—median (standard
deviation), creatinine clearance 30-50 mL/min, platelet count 50-100,000/mm3 and
incidental pulmonary embolism at the time of diagnosis.

2.3. Assessment of the Certainty of the Study Evidence and Risk of Bias of the Studies

The certainty of the evidence was assessed using the GRADE methodology [24],
covering all five aspects: risk of bias, inconsistency, indirect evidence, imprecision, and
publication bias. The certainty of the evidence was assessed by the outcome, and we
used the GRADEpro GDT software version 2021 because it allows for summarizing
and presenting information for healthcare decision making by creating summary of
findings (SoF) tables.

We used the 2019 Risk of Bias (RoB) 2.0 tool to assess the risk of bias of the RCTs
included in this study [25]. This tool assessed several domains from which bias may
arise: Risk of bias by domain follows an algorithm to conclude low risk, some concerns,
or high risk per domain and per trial. The evaluation of the RoB 2.0 was carried out
independently by two authors (MAH and JJB), and discrepancies were resolved by
discussion or the consultation of a third author (JMQ).

2.4. Data Synthesis and Analysis

Statistical analyses were performed with Review Manager 5.3 (RevMan 5.3) (The
Cochrane Collaboration, Copenhagen, Denmark). An inverse-variance random effects
metaanalysis evaluating the effect of apixaban versus dalteparin on outcomes was
performed. The treatment effects were reported as relative risks (RRs) and their 95%
confidence intervals (CIs). Cls for effects were adjusted using the Hartung—Knapp
method, and between-study tau2 variance was calculated using the Paule—Mandel
method. The heterogeneity of the effects between the studies was quantified with the
12 statistic (an 12 > 60% corresponds to moderate heterogeneity) [26].

We performed an outcomes analysis according to the following criteria: apixaban doce
(10 mg dose twice daily for the first 7 days, followed by 5 mg twice daily) and dalteparin
dose (200 IU dose per kilogram of body weight once daily for the first month, followed
by 150 IU per kilogram once daily) and recurrence of VTE, major bleeding, and no
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major clinically relevant bleeding; the interaction test was used where the p-value <
0.05 indicates an effect modification by outcomes [27]. Review Manager 5.3 (RevMan
5.3) software (The Cochrane Collaboration, Copenhagen, Denmark) was used for the
meta-analysis.

3. Results
3.1. Subsection
3.1.1. Selection of Studies

The flowchart summarizing the study selection process is shown in Figure 1. In the
initial search, we found a total of 75 records. After excluding duplicate studies, 36
studies were retained. Subsequently, during the evaluation of titles and abstracts, 27
more records were excluded. Finally, during the full-text evaluation, four articles were
excluded due to having another outcome, another study design, not being available in
full text, or due to the protocol design. Finally, three studies published in the five articles
selected for the synthesis of the information, with three corresponding to the
Caravaggio study [28-30], one study corresponding to the ADAM TVE trial (VTE) [31],
and one phase Il study corresponding to the PRIORITY trial [32].

Regisiries identified in
PubMded { 7}, Scopus (15), Embase (18), Web

of Scienece (T Cochrane Libeary (283

}

Regstry after elimination of duplicates (n = 36)
Titles and abstracts sereenad (n = 36) — Tifles and abstracts ex-
l ohoded (n=27)

Full texts evaluated for eligibility
(n="9} —_— Full texts excluded, with reasons (n = 4):

s Another endpoint (1)

l *  Another stady design (1)

& Full text not avallable (1)

][ Eligibility ][ Screening ][ Identification ]

»  Profocol design (1)

Articles included in the qualitative symthesis

h=351*

!

Articles included in the quantitative synthesis

(n=5"

[ncluded

Figure 1. PRISMA 2009 flow chart. * 5 articles: 3 on the Caravaggi study, 1 on the ADAM study and 1
on the PRIORITY study.
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3.1.2. Description and Characteristics of the Studies

The characteristics of the studies included are presented in Table 1. For this systematic
review, three studies were included; these were open label RCTs. The efficacy
outcome (recurrent VTE) and safety outcomes (major bleeding and clinically relevant
non-major bleeding) were reported by all three studies. The doses in the intervention
and comparator were the same in the three clinical trials (Caravaggio, ADAM, and
PRIORITY) with a duration of 6 months of treatment. The mean and median age
ranged from 64 to 67 years, the male-to-female ratio was similar, and more than 60%
of the patients had metastatic cancer.

3.1.3. Assessment of the Certainty of the Study Evidence and Risk of Bias of the
Studies

For the risk of bias, the Cochrane RoB 2.0 tool presented in Figure 2 was used. All
three trials had some concerns in one dimension (deviations from planned
interventions) and high risk in another (outcome measurement), and thus, overall, all
three studies had a high risk of bias. The high risk of bias rating in outcome
measurement and deviations from planned intervention was based on several factors.
This includes insufficient blinding, for both participants and researchers, which can
allow for unconscious influence on the results. Deviations from the planned
intervention, such as treatment non-compliance or unforeseen changes, can bias the
results. Furthermore, inadequate follow-up can contribute to an increased risk of bias
in the research.
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e e

Figure 2. 2019 Cochrane risk of bias (RoB) Tool 2.0 [25,28-3
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Table 1. Characteristics of the studies included
Intervention - .
Study Mumber of Treatment Efficacy and Safety Average Male Metastatic Creatinine Clearance Platelet Count
Author, Year Design Participants . a“;‘;frat o Duose Duration Outcomes Age Gender  Cancer 30-50 mL/min 50-100,000/mm’
Apixaban 10 mg
Apixaban  Orally twice daily for Ffficacy outcome: 67.2 50.7% 67.5% 8.9% 3.6%
Agnelli et al., the first 7 days and et VIE
2020 [28]; Randomized 5 mg twice daily. ) Safety outcome:
.-';gu::u 1_.'t 'al and open 1155 Subcutaneous 6 months - Major bleeding
ZE—C]* I":olz' Hﬁ“ trial dalteparin (200 U/ kg - No major clinically relevant
etal, 2 [30) Dalteparin for 1 month followed bleeding 7.2 47.7% 68.4% 10.5% 3.8%
by 150 IU /kg
once daily).
Apixaban 10 mg
. orally twice daily for 64 — o . .
Multicenter, Apixaban the first 7 days and Efficacy outcome: (er7)+  68% 86.4% NR NR
Kimetal open label, 5 myg twice daily. - recurrent VTE
2322‘_'“[ randomized, 0 Subcutaneous 6 months Safety outcome:
o controlked dalteparin (200 TU/ k - Major bleeding
hase I trial . lalteparin ( FRG - Clinically relevant bleeding 63 . . .
F Dalteparin for 1 month followed 7 5 {43_;}33 * 50.0% TL7% NE NE
by 150 IU /kg =
once daily).
$ﬂ“&m£ jgll?}; Efficacy outcome:
; orally twice daily for - recurrent VTE . 2 0% o a 7o,
Apixaban the First 7 days and Safety outcome: 64.4 48.0% 65.3% 9.3% 6.7%
McBane etal,  Randomized 5 mg twice daily. - Major bleeding
2020 [31]  and open trial ey Subcutaneous 6months - No major clinically relevant
dalteparin (200 IU/ kg _ bleeding
Dalteparin for 1 month followed - Major bleeding plus 64.0 48.7% 66.0% 9.3% 8.7%
by 15010 /kg clinically relevant non-major
bleeding

ondce daily).
Abbreviations: PE, pulmonary embolism; VTE venous thromboembolism; NR: Not reported; * Median (range).
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We used the GRADEpro GDT software version 2021 to create the summary table of
the outcomes shown in Table 2. Three outcomes (one of efficacy and two of safety)
were evaluated. The degree of certainty of the evidence was very low in these studies
since the participants knew which drug they were receiving by the route of
administration, and therefore, the blinding was lost. The relative effect with a 95% CI
was not statistically significant for two outcomes (recurrent VTE and major bleeding).

Table 2. Summary of GRADE results.

Out Anticipated Absolute Effects * (95% CI) Relative Effect N°. of Certainty of the
utcome . 5y -
Risk with Dalteparin  Risk with Apixaban ~ 95% €D P‘;‘;‘::ﬂ::}“ Eﬁg}"}
Efficacy: 1501 .
Recurmnt venous 73 for 1000 37 for 1000 RR U.51L‘I_ (3 Randomized ? {5:;-;",-ff:fjn )
thromboembolism (12 to 112) (0.16 to 1.53) C:Jnt_mlled Very low *
Experiments)
1501
Safety: 35 for 1000 45 for 1000 RR 1.29 (3 Randomized BOO0
- Major bleeding (11 to 186) (0.31 to 5.27 Controlled Very low ab
Experiments)
- No major 1501 .
Tinically relevant 60 for 1000 91 for 1000 R_R 1.52 (3 Randomized BooC
ame Y (63 to 131) (1.05 to 2.19) Controlled Very low 3b
bleeding ' B . )
xperiments)

* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison
group and the relative effect of the intervention (and its 95% confidence interval). Cl: confidence interval; RR: Risk
ratio. “@” There is certainty of the evidence. “O” There is no certainty of the evidence. GRADE Working Group
grades of evidence. High certainty: We are very confident that the true effect is close to that of the estimate of effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the
effect estimate, but there is a possibility that it is substantially different. Low certainty: Our confidence in the effect
estimate is limited: the actual effect may be substantially different from the effect estimate. Very low certainty: We
have very little confidence in the estimate of effect: The actual effect is likely to be substantially different from the
estimate of effect. Explanations: a. The participant knows which drug they are receiving due to its route of
administration; therefore, blinding is lost. b. The effects in the evaluated studies are not significant and have a high
risk of bias.

3.1.4. Outcomes Analysis

The outcome analysis was performed according to the efficacy (primary) and safety
(secondary) outcomes using the Forest plot presented in Figure 3. Thirty-three of the
734 (4.5%) patients treated with apixaban and 56 of 767 (7.3%) receiving dalteparin
had recurrent VTE as the efficacy outcome (RR 0.49, 95% CI 0.15-1.58, 12 38%).
Major bleeding occurred in 25/734 patients treated with apixaban (3.4%) and 27/767
with dalteparin (3.5%) (RR 1.29, 95% CI 0.31-5.27, 12 59%). Likewise, clinically
relevant non-major bleeding occurred in 64/734 patients treated with apixaban (8.7%)
and 46/767 (5.9%) with dalteparin (RR 1.52, 95% CI 1.05-2.19, 12 0%).
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Figure 3. Forest plot of studies comparing apixaban and dalteparin [26,28-32].

4. Discussion

According to the results of our systematic review, apixaban and dalteparin did not
significantly reduce the RR of recurrent VTE and major bleeding in patients with
cancerassociated VTE. However, dalteparin safely reduced the RR of clinically
relevant non-major bleeding with anticoagulant therapy compared to apixaban.
Analysis by outcomes due to recurrent VTE was the main finding, and clinically major
bleeding and non-major bleeding were the secondary findings of the present study.
The risk of bias was high in the three studies.

Various guidelines have established DOACs and LMWHs as an alternative to usual
treatment to counteract side effects, such as bleeding and thrombocytopenia, in the
prophylaxis and treatment of vascular diseases in cancer patients [33,34], with DOACs
being more accepted due to their oral administration [35,36]. Multiple meta-analyses
comparing LMWH and DOAC treatments were performed [37-43]. Some outcomes
evaluated in each treatment showed no significant differences between LMWH and
DOAC, with the latter being used as another treatment option for cancer-associated
VTE [37-43]. Other studies have concluded that among the drugs used for the
prevention and treatment of VTE in cancer patients, DOACs have a greater efficacy
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and a relatively low risk of bleeding, and apixaban is the most effective and has the
lowest risk of bleeding [37—44]. However, some studies have reported that DOACs
have an increased risk of major bleeding in patients with gastrointestinal and
genitourinary malignancies [37-43].

A meta-analysis of four RCTs concluded that DOACs are more effective in the
treatment of VTE associated with malignancy compared to LMWH, although an
increased risk of clinically relevant combined major or non-major bleeding was
observed [45]. Another meta-analysis of eight RCTs comparing DOACs with LMWH
and vitamin K antagonists (VKASs) concluded that DOACs are the optimal treatment for
cancer-associated VTE, have a similar or slightly increased risk of bleeding compared
to LMWH, are a safer alternative to VKAs, and have a promising lowering effect on
mortality, regardless of cancer status in these patients [46]. The recently published
phase Il PRIORITY RCT involving 90 patients with active cancer reported that DOAC
therapy further increased the risk of bleeding compared to dalteparin in patients with
active advanced upper gastrointestinal, hepatobiliary, or pancreatic cancer. Therefore,
great care is needed when selecting anticoagulant therapy for cancer-associated VTE
in high-risk patients [32]. Two meta-analyses had similar conclusions to those of our
study, describing that LMWH drugs had fewer bleeding episodes compared to DOACs
[47,48]. However, our results included two additional components, an assessment of
the quality and certainty of the evidence, and an outcomes analysis of efficacy and
safety according to the type of bleeding and in patients with cancer.

In our analysis using the GRADE summary results table, we found that patients
receiving apixaban presented statistically significant, clinically relevant non-major
bleeding, with an anticipated absolute effect greater than 91 per 1000 compared to
those receiving dalteparin with 60 per 1000 (RR 1.52; 95% CI, 1.05 to 2.19). On the
other hand, there was no statistical difference in major bleeding for patients using both
drugs. However, recurrent VTE was non-significantly lower in patients with apixaban
compared to dalteparin. The number of participants in the RCTs evaluated add up to
1501, which is a considerable number for the synthesis of evidence for the two drugs.
However, based on the very-lowcertainty evidence, the effect of the drugs is uncertain;
therefore, the use of apixaban cannot be recommended because it may increase the
risk of clinically relevant non-major bleeding compared to dalteparin.

In the various meta-analyses evaluating DOACs versus LMWH described above for
the treatment of cancer-associated VTE, the evaluation was carried out jointly and not
directly between each drug. Therefore, in our study, we chose the most effective and
safest DOACs and LMWH drugs, apixaban and dalteparin, with the results showing
the efficacy and safety of these drugs in the different types of bleeding and
encouraging the need for more RCTs and a subsequent meta-analysis of these trials.

The various factors that contribute to the risk of bleeding in cancer patients are a
challenge for physicians administering anticoagulation treatment in this population.
These factors involve the pathophysiology of cancer, thrombocytopenia,
chemotherapy treatment, and subsequent renal failure, which generate hemostatic
instability. Taking all these factors into account the evidence as to whether LMWH and
DOACs have a similar efficacy and safety remains insufficient and thus, more RCTs
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on the use of these drugs is necessary to achieve more solid and significant
conclusions.

Our study has some limitations that must be considered. The small number of studies
available comparing apixaban and dalteparin did not allow for a greater synthesis of
the results; however, the number of participants in the studies evaluated provide the
relative risks with respect to each outcome. A strength of this study is the methodology
used, describing the certainty of the study evidence and risk of bias of the studies
included in a systematic review and meta-analysis. Another strength is that the
PRIORITY study was added, for the first time, to a meta-analysis for the summary of
its results. Furthermore, it is important to mention that it is not the time to contemplate
the inclusion of these medications in the national cancer plan when the evidence of
their efficacy and safety is still unclear.

5. Conclusions

Patients with cancer-associated VTE treated with apixaban showed a lower risk of
recurrent VTE (safety outcome) compared to dalteparin, albeit with no statistical
difference. In the evaluation of clinically relevant non-major bleeding, there were
statistical differences between the two drugs. Likewise, the certainty of the evidence
of the studies was very low and the risk of bias was high; thus, it is still not possible to
suggest that one of the evaluated treatments is more effective and safer than the other.
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1. Introduction

Venous thromboembolism (VTE) is the third most important vascular disease in the
general population. Cancer patients are 4 to 7 times more likely to develop VTE, being
the second cause of death in these patients [1,2]. The incidence of recurrent VTE is
9.6%, reaching 22.1% in the first 6 months after the initial diagnosis of cancer [3]. To
prevent VTE in high-risk patients (KHORANA score >2) and to treat those who have
already had a thrombotic event, anticoagulant therapy is recommended [4]. However,
this therapy carries a significant risk of bleeding, the most serious adverse reaction.
Low molecular weight heparins (LMWH) and direct oral anticoagulants (DOAC) are the
most widely used anticoagulant treatments [3,5]. Dalteparin, an LMWH, is
recommended in patients with cancer-related VTE, as it has been associated with a
lower incidence of osteoporosis and heparin-induced thrombocytopenia [6]. In DOACS,
apixaban has been shown to have a lower risk of systemic cerebrovascular
disease/embolism and major bleeding [7]. However, the aforementioned drugs cost
approximately $64 to $106 for Apixaban and Dalteparin, respectively, making them
difficult to access for the general public [8,9]. Therefore, it is necessary to propose
strategies for its acquisition.

Various studies have addressed DOACs and LMWHSs as treatment for cancer-
associated VTE [10,11], where new drugs such as Apixaban and Dalteparin have
demonstrated efficacy and safety compared to other common treatments [12,13].
Regarding thromboprophylaxis, the efficacy and safety of Apixaban has been reported
in a randomized clinical trial (RCT) with 130 patients with gastrointestinal cancer,
where it was shown to reduce the incidence of thromboembolism to 4.6% compared
to 20% in the placebo group [14]. In another RCT in 365 patients stratified according
to the presence or absence of metastatic cancer, thromboprophylaxis with Apixaban
was found to be associated with a significantly lower rate of VTE with a Hazard Ratio
(HR) 0.55 and 0.34, respectively, compared to placebo [15]. For its part, dalteparin in
an RCT in patients with VTE associated with gynecological cancer showed a lower
occurrence of major bleeding in 5% compared to 7.8% of those who had rivaroxaban
as treatment [16]. However, the studies do not synthesize results of treatment with
Apixaban and Dalteparin for VTE in cancer patients, so it is important to have this
information.

Consequently, the study authors note that the evaluation of the efficacy and safety of
the treatment of VTE associated with cancer remains a challenge due to the various
studies available that expand the treatment options. Likewise, the adverse reactions
of these treatments can be harmful for patients, so it is important to synthesize the
evidence between them. Apixaban and Dalteparin being the drugs that have various
studies, proving to reduce major bleeding and recurrence of VTE in cancer patients.
Likewise, we identified that there is a knowledge gap in the synthesis of the evidence
that compares these two drugs, even though they are the two drugs with the most
randomized clinical trials compared to other LMWH and DOAC.

Therefore, the purpose of our study was to synthesize the evidence on the efficacy
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and safety of apixaban versus dalteparin in reducing recurrent venous
thromboembolism, major bleeding, and clinically relevant non-major bleeding
associated with cancer.

2. Materials and Methods

We used the PRISMA report for systematic reviews and meta-analyses [17] for writing
our systematic review. The version of our protocol was registered in the International
Prospective Register of Systematic Review (PROSPERO) with the code
CRD42021275583.

Data sources and searches

From inception to January 5, 2023, we searched the following databases: PubMed,
Scopus, Web of Science, Embase, and Cochrane Central Register of Controlled Trials
(CENTRAL) for studies evaluating the efficacy of apixaban versus dalteparin as a
treatment for cancer-associated venous thromboembolism and conducted a search of
ClinicalTrials to identify ongoing or completed randomized clinical trials. related to our
study.

In the search strategy we used the terms "Apixaban”, "Dalteparin” and "Venous
thromboembolism" and their MESH synonyms using the Peer Review of Electronic
Search Strategies Checklist. [18]. Our team developed the search strategy in PubMed,
and it was adapted to the different bibliographic databases that were mentioned
(Supporting Information 1). No language restrictions applied.

Selection of studies and data extraction

Studies that met the following criteria were included: (1) experimental study
randomized controlled trial, phase 2 or 3, parallel or crossover, (2) studies that included
patients with cancer of any etiology and presenting with venous thromboembolism, (3)
treatment with Apixaban as experimental/intervention group with a duration of 6
months and (4) Dalteparin as a control group with a duration of 6 months of treatment.
Likewise, studies conducted in animals, duplicates, conference abstracts, case reports
and series, observational studies, review articles, systematic reviews, and editorials or
comments were excluded. The outcomes were classified in terms of efficacy and
safety, which are used in randomized clinical trials; the efficacy outcomes are
prevention of venous thrombosis and the safety outcomes are bleeding [19]. In our
study, the efficacy outcome was recurrent venous thromboembolism, which was
defined as thrombosis of a venous site that was not previously affected or had a
previous history of resolution interval of the incident thrombus [20]. On the other hand,
the safety outcomes were major bleeding, defined as obvious bleeding accompanied
by a decrease in hemoglobin of >2 g/dL; or transfusion of >2 red cell packet units; or
intracranial, intraspinal/epidural, intraocular, retroperitoneal, pericardial, intraarticular,
intramuscular hemorrhage with compartment syndrome or fatal; and Clinically relevant
non-major bleeding is defined as overt bleeding that does not meet the definition of
major bleeding but is associated with medical intervention, unscheduled medical
attention, or temporary discontinuation of anticoagulant therapy.
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Two reviewers (MAAH and JJB) independently screened the titles and abstracts of the
selected articles to choose potentially relevant articles. After finding potential studies
to be included, four authors (MAH, JJB, JSTR, and JFMH) independently read the full
text of each selected article. If an article did not meet one or more selection criteria, it
was excluded from our study. Discrepancies were resolved by consensus among the
team of researchers at each stage. We use Rayyan QCRI software (Qatar Computing
Research Institute, Doha, Qatar) to carry out the study selection process [21]. Finally,
two authors (MAH and JJB) extracted data from the studies using a standardized data
extraction sheet performed in Microsoft Excel. The following information was extracted:
author, year, country, study design, number of participants, intervention, comparator,
duration of treatment, efficacy and safety outcomes, mean age, percentage male,
active cancer, metastatic cancer, ECOG status greater than or equal to 2, solid tumor,
hematological malignancy, body weight — median (SD), creatinine clearance 30-50
mL/min, platelet count 50-10 0.000/mm3 and Incidental pulmonary embolism at the
time of diagnosis.

Assessment of the certainty of the study evidence and risk of bias of the studies

The certainty of the evidence was assessed using the GRADE methodology [22],
covering all five aspects: risk of bias, inconsistency, indirect evidence, imprecision, and
publication bias. The certainty of the evidence was assessed by outcome, and we used
the GRADEpro GDT software because it allows summarizing and presenting
information for healthcare decision-making by creating summary of findings (SoF)
tables.

We used the 2019 Risk of Bias (RoB) 2.0 tool to assess the risk of bias of the RCTs
included in this study [23]. This tool assessed several domains from which bias may
arise: Risk of bias by domain follows an algorithm to conclude low risk, some concerns,
or high risk per domain and per trial. The evaluation of the RoB 2.0 was carried out
independently by two authors (MAH and JJB), and discrepancies were resolved by
discussion or with the consultation of a third author (JMQ).

Data synthesis analysis

Statistical analyzes were performed with Review Manager 5.3 (RevMan 5.3) (The
Cochrane Collaboration, Copenhagen, Denmark). An inverse variance random effects
meta-analysis evaluating the effect of Apixaban versus Dalteparin on outcomes was
performed. Treatment effects were reported as relative risks (RR) and their 95%
confidence intervals (Cl). Cls for effects were adjusted using the Hartung-Knapp
method and between-study tau2 variance was calculated using the Pau-le-Mandel
method. The heterogeneity of the effects between the studies was quantified with the
I2 statistic (an 12 > 60% corresponds to moderate heterogeneity) [24].

We performed a subgroup analysis according to the following criteria: Apixaban dose
(10 mg dose twice daily for the first 7 days, followed by 5 mg twice daily) and Dalteparin
dose (200 IU dose per kilogram of body weight once daily for the first month, followed
by 150 IU per kilogram once daily) between recurrence of venous thromboembolism,
major bleeding, and no major bleeding. relevant mind; the interaction test was used
where a p value < 0.05 will indicate an effect modification by subgroup [25]. Review
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Manager 5.3 (RevMan 5.3) software (The Cochrane Collaboration, Copenhagen,
Denmark) was used for the meta-analysis.

3. Results
3.1. Subsection
Selection of studies

The flowchart summarizing the study selection process is shown in Figure 1. In the
initial search, we found a total of 75 records. After excluding duplicate studies, 36
studies were retained. Subsequently, during the evaluation of titles and abstracts, 27
more records were excluded. Finally, during the full text evaluation, 4 articles were
excluded because of having another outcome, another study design, not being
available in full text, protocol design. Finally, 3 studies published in 5 articles were
selected for the synthesis of the information, 3 corresponding to the Caravaggio study.
[26—-28], 1 study corresponding to the ADAM TVE trial (venous thromboembolism) [29]
and 1 phase Il study corresponding to the PRIORITY trial [30].

Description and characteristics of the study

The characteristics of the included studies are presented in Table 1. For this systematic
review, 3 studies were included, these were open label randomized controlled trials.
The efficacy outcome (recurrent venous thromboembolism) and safety outcomes
(major bleeding and clinically relevant non-major bleeding) were reported by all 3
studies. The doses in the intervention and comparator were the same in the three
clinical trials (Caravaggio, ADAM, and PRIORITY) with a duration of 6 months of
treatment. The mean and median age ranged from 64 to 67 years, the male to female
ratio was similar, and more than 60% of the patients had metastatic cancer.

Assessment of the certainty of the study evidence and risk of bias of the studies

We used the GRADEpro GDT software to create the summary table of outcomes that
is presented in Table 2. The three outcomes (one of efficacy and two of safety) where
the degree of certainty of the evidence was very low in these were evaluated since the
participant when receiving the treatment knows the drug by its route of administration,
therefore the blinding is lost. The relative effect with a 95% confidence interval was not
statistically significant for two outcomes (recurrent venous thromboembolism and
major bleeding).

For risk of bias, the Cochrane RoB 2.0 tool presented in Figure 2 was used. All three
trials had some concerns in one dimension (Deviations from planned interventions)
and high risk in another (Outcome measurement), so overall all three studies are at
high risk of bias.

Subgroup analysis

Subgroup analysis was performed according to the efficacy (primary) and safety
(secondary) outcomes using the Forest plot presented in Figure 3. 33 of 734 (4.5%)
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patients treated with Apixaban and 56 of 767 (7.3%) with Dalteparin had recurrent
venous thromboembolism as the efficacy outcome (RR 0.49, 95% CI 0.15). -1.58, I2
38%). Major bleeding occurred in 25 of 734 patients treated with Apixaban (3.4%) and
27 of 767 with Dalteparin (3.5%) (RR 1.29, 95% CI 0.31-5.27, 12 59%). Likewise,
clinically relevant non-major bleeding occurred in 64 of 734 patients treated with
Apixaban (8.7%) and 46 of 767 (5.9%) with dalteparin (RR 1.52, 95% CI 1.05-2.19, I2
0%).

3.2. Figures, Tables and Schemes
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Figure 1. PEIShIA 2009 flow chart.
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Table 1. Characteristics of included studies.

1
Intervention Efficacy Creatinine Platelet c
Author, Study Number of Treatment and Average Male Metastatic clearance
ear design articipants and Dose duration Safet age ender  cancer 30-50 °0-
y g P P comparator y g g . 100,000/
Outcomes mL/min
Apixaban 10 Efficacy
mg orally outcome:
twice daily for -
Agnelli Apixaban the first 7 recurrent 67.2 50.7% 67.5% 8.9% 3.6%
etal., days and 5 VTE
2020; mg twice
Ageno Randomized daily. Safety
et al., and open 1155 6 months outcome:
_ . Subcutaneous .
2020; trial : - Major
Verso dalteparin bleedin
Stol (200 1U/kg for o g
’ Dalteparin 1 month . 67.2 47.7% 68.4% 10.5% 3.8%
2021 major
followed by clinicall
150 1U/kg y
once daily) relevant
' bleeding
Apixaban 10
mg orally Efficacy
twice daily for outcome: 64 (39-
. Apixaban the first 7 - 56.8% 86.4% NR NR
Multicenter, 77) *
days and 5 recurrent
. open label, :
Kim et . mg twice VTE
randomized, 90 . 6 months
al. 2022 daily.
controlled
. Subcutaneous Safety
phase Il trial : )
dalteparin outcome: 63 (42-
Dalteparin (200 IU/kg for - Major 50.0% 71.7% NR NR
: 78) *
1 month bleeding
followed by
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bleeding
Apixaban 10 Efficacy
mg orally outcome:
twice daily for -
Apixaban the first 7 recurrent 64.4 48.0% 65.3% 9.3% 6.7%
days and 5 VTE
mg twice
daily. Safety
outcome:
- Major
McBane Randomized bleel\clllng
etal., and open 287 6 months ~ho
2020 tial Subcutane_ous major
dalteparin clinically
(200 IU/kg for relevant
Dalteparin 1 month bleeding 64.0 48.7% 66.0% 9.3% 8.7%
followed by - Major
150 1U/kg bleeding
once daily). plus
clinically
relevant
non-major
bleeding

Abbreviation: ISTH, International Society for Thrombosis and Haemostasis; PE, pulmonary embolism; VTE: venous thromboembolism;

DVT: deep vein thrombosis; NR: Not reported; * Median (range)
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Table 2. Su
Outcomes Anticipated Absolute Effects * (95% CI) Relative effect N°. of participants Certainty of the
Risk with Dalteparin Risk with Apixaban  (95% ClI) (studies) evidence (GRADE)
1501
Efficacy: (3 Randomized
Recurrent venous 73 for 1000 (3172f?(; 12(2);) E(Q)ng.?ool 53) Controlled S/ae(rjcl%)ga b
thromboembolism ' ' Experiments y '
[RCTs])
1501
Safety: 35 for 1000 45 for 1000 RR 1.29 goﬁsgﬁgén'zed 000
- Major bleeding (11 to 186) (0.31t05.27) E ; Very low a,b
xperiments
[RCTs))
1501
- No major clinically 91 for 1000 RR 1.52 (3 Randomized OO0
relevant bleeding 60 for 1000 (63 to 131) (1.05t0 2.19) Contr(_)lled Very low a,b
' ' Experiments '
[RCTs])

The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 95% confidence interval).
Cl: confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence.

High certainty: We are very confident that the true effect is close to that of the estimate of effect.

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the effect estimate, but there
is a possibility that it is substantially different.

Low certainty: Our confidence in the effect estimate is limited: the actual effect may be substantially different from the effect estimate.
Very low certainty: We have very little confidence in the estimate of effect: The actual effect is likely to be substantially different from the
estimate of effect

Explanations
a. The patrticipant when receiving the treatment knows the drug due to its route of administration, therefore, the blinding is lost.

b. The effects in the evaluated studies are not significant and have a high risk of bias.
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Figure 2. 2019 Cochrane Risk of Bias (RoB) Tool 2.0

Efficacy outcome:
- Recurrent venous thromboembolism

Apixaban Dalteparin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Agnelli 2020, Ageno 2020, Verso 2021 32 ATB 46 579 BET% 0.70[0.45,1.08] —H
Kim 2022 ] 13 1 46 11.7% 1.121[0.08, 25.97]
McBane 2020 1 145 9 142 226% 011 [0.01, 0.85] =
Total (95% CI) 734 767 100.0% 0.49 [0.15, 1.58] —eanf—
Total events 33 Lila]
Heterogeneity: Tau®= 0.50; Chi*= 3.24, df=2 (P =0.20); F= 38% N o T ey
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Safety outcomes:
- Major bleeding

Apixaban Dalteparin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Agnelli 2020, Agena 2020, Versa 2021 27 A7H 23 A7Y9 AlA% 0.96[0.54,1.71]
Kim 2022 3 13 2 6 NT7% A.31[0.99, 28.49] | e —
McBane 2020 o 145 2142 158% 0.20[0.01,4.04] +
Total (95% CI) 734 767 100.0% 1.29 [0.31, 5.27] —ea
Total events 25 27
Heterageneity: Tau®= 0.90; Chi*= 4.86, df= 2 (P = 0.09); 7= 59% :g 0 051 150 1E|E|:

Testfor overall effect: Z=0.35 (P =0.73) . aa
Favors apixaban Favors dalteparin
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- No major clinically relevant bleeding

Apixaban Dalteparin Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Agnelli 2020, Agena 2020, versa 2021 82 &7A 35 a¥9 TFRA% 1.45[0.93, 2.26]
Kirm 2022 3 13 4 45 T2% 2.65[0.68, 10.349] T
McBane 2020 9 145 7142 145% 1.26[0.48, 3.249] B R
Total (95% CI) 734 767 100.0% 1.52 [1.05, 2.19] <4
Total events B4 46
Heterogeneity: Tau®= 0.00; Chi*= 080, df=2 (P=0.67);, F=0% 'D.D1 Df'l 1.0 1EID'

Testfor overall effect 2= 224 (P=0.03)
Favors apixaban Favors dalteparin

Figure 3. Forest plot of studies comparing apixaban and dalteparin.
4. Discussion

In our systematic review in patients with cancer-associated venous thromboembolism,
apixaban and dalteparin were not statistically significant in reducing the relative risk of
recurrent VTE and major bleeding. However, dalteparin was safe in reducing the
relative risk of clinically relevant non-major bleeding in anticoagulant therapy
compared to apixaban. Analysis by subgroup due to recurrent VTE was the main
finding, clinically major bleeding and non-major bleeding were the secondary findings
of the study. The risk of bias was high in the three studies evaluated. The degree of
certainty of the evidence was very low in all three studies.

Various guidelines have established DOACs and LMWHs as an alternative to usual
treatment in the prophylaxis and treatment of vascular diseases in cancer patients to
counteract side effects such as bleeding and thrombocytopenia [31,32], where DOACs
are more accepted for their oral therapy [33,34]. Multiple meta-analyses have been
performed that have compared both treatment groups [35—-41]. Some outcomes
evaluated in each treatment have concluded that there is no significant difference
between LMWH and DOAC, where the latter can be used as another treatment option
for VTE associated with cancer [35—41]. Other outcomes have concluded that DOACs
have greater efficacy and a relatively low risk of bleeding among drugs for the
prevention and treatment of VTE in cancer patients, where Apixaban is the most
effective and with the lowest risk of bleeding [35-42]. However, some results
mentioned that DOACs had an increased risk of major bleeding in patients with
gastrointestinal and genitourinary malignancies [35-41].

A meta-analysis of four RCTs concluded that DOACs are effective in the treatment of
VTE associated with malignancy compared to LMWH; however, an increased risk of
clinically relevant combined major or non-major bleeding was observed [43]. Another
meta-analysis of eight RCTs comparing DOACs with LMWH and vitamin K antagonists
(VKAs) concluded that DOACs are the optimal treatment for cancer-associated VTE,
have a similar or slightly increased bleeding risk compared to LMWH and are a safer
alternative to VKAs, and have a promising lowering effect on mortality, regardless of
cancer status in these patients [44]. The recently published phase Il PRIORITY RCT
involving 90 patients with active cancer mentions that DOAC therapy further increased
the risk of bleeding compared to Dalteparin in patients with active advanced upper Gl,
hepatobiliary, or pancreatic cancer. Therefore, great care is necessary when selecting
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anticoagulant therapy for CA-VTE in high-risk patients [30]. Two meta-analyses had
similar conclusions to our study, where LMWH drugs had fewer bleeding episodes
compared to DOACs [45,46]. However, our results include two additional components,
an assessment of the quality and certainty of the evidence; and a subgroup analysis
of efficacy and safety according to the type of bleeding and in patients with cancer.

In our analysis performed in the GRADE summary results table, we found that patients
receiving Apixaban had clinically relevant non-major bleeding with an anticipated
absolute effect greater than 91 per 1000 compared to those receiving Dalteparin with
60 per 1000, this being statistically significant (RR 1.52; 95% CI, 1.05 to 2.19).
Likewise, there was no statistical difference in major bleeding for patients who used
both drugs. On the other hand, recurrent VTE was lower in patients with apixaban
compared to dalteparin, but there was no statistical difference. These results of the
RCTs evaluated add up to 1501 participants, which is a considerable number for the
synthesis of evidence for two drugs. However, based on very low-certainty evidence,
it is uncertain about the effect of the drugs, therefore, the use of Apixaban cannot be
recommended because it may increase the risk of clinically relevant non-major
bleeding compared to dalteparin.

In the various meta-analyses described above that evaluated DOACs versus LMWH
as a treatment for cancer associated VTE, the evaluation was carried out jointly and
not directly between each drug, this being little studied, therefore, in our study we
chose the most effective and safe drug of DOACs and LMWH, with Apixaban and
Dalteparin, respectively, being selected. Consequently, the exposed results leave
evidence of the efficacy and safety of these drugs in the different types of bleeding,
thus encouraging more randomized clinical trials and a subsequent meta-analysis of
them.

The increase in various factors that contribute to the risk of bleeding in cancer patients
Is a challenge faced by every physician who performs anticoagulation treatment in this
population. These are since the pathophysiology of cancer, thrombocytopenia,
chemotherapy treatment and subsequent renal failure, generate instability in the
hemostasis of everyone. In this sense, the evidence is still insufficient for a conclusion
that LMWH and DOAC have similar efficacy and safety, therefore, carrying out more
RCTs could bring us closer to a more solid and significant conclusion, since the small
amount in each one can be attributed to a type 2 statistical error (false negative).

Our study has some limitations that must be considered. It was not possible to carry
out a greater synthesis of the results of the different studies due to the little evidence
of these, however, the number of participants can guide us the relative risks with
respect to each outcome. The strength of the study is the methodology used where
the results of the evaluation of the certainty of the study evidence and risk of bias of
the studies included in the systematic review and meta-analysis were obtained,
likewise the PRIORITY study was added for the first time to a meta-analysis for the
summary of its results. The next step in the research is to carry out an economic
evaluation of both therapies so that they are included in the national cancer plan and
are more accessible to low-income populations.
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5. Conclusions

Patients with cancer associated VTE who were treated with apixaban had a lower risk
of recurrent VTE (safety outcome) compared to dalteparin. However, there was no
statistical difference. Similarly, in the evaluation of major bleeding and clinically
relevant non-major bleeding, there were no statistical differences between the two
drugs. Likewise, the certainty of the evidence of the studies was found to be very low
and the risk of bias high. Therefore, the evaluated treatments cannot be recommended
because there is a very low certainty of evidence related to a non-significant effect in
all clinical outcomes, in addition to a high risk of bias in the trials found.

Supplementary Materials: The following supporting information can be downloaded
at: www.mdpi.com/xxx/s1, Figure S1: title; Table S1: title; Video S1.: title.
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Additionally, these changes have been highlighted in yellow in the attached document
of the article.
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Dear reviewer,
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1. Introduccién

La tromboembolia venosa (TEV) es la tercera enfermedad vascular mas importante
en la poblacion general. Los pacientes con céncer tienen entre 4 y 7 veces mas
probabilidades de desarrollar TEV, siendo la segunda causa de muerte entre estos
pacientes [1,2]. La incidencia de TEV recurrente es del 9,6%, alcanzando el 22,1% en
los primeros 6 meses tras el diagnaostico inicial de cancer [3]. El riesgo de TEV varia
entre los diferentes tipos de cancer, pacientes con cancer de pancreas o gastrico
debido a su alto potencial trombogénico, asimismo, pacientes con cancer de riiidn,
ovario, pulmén y estbmago son los mas propensos [4-6] y factores individuales como
la edad, la obesidad y comorbilidades médicas también contribuyen al riesgo.
Tratamientos como quimioterapias a base de platino y terapias antiangiogénicas se
asocian con un mayor riesgo de TEV [7-8].

El tratamiento anticoagulante se recomienda para prevenir la TEV en pacientes de
alto riesgo (puntuacion KHORANA >2) y para tratar a los que ya han sufrido un evento
trombdtico [9]. Sin embargo, esta terapia conlleva un riesgo significativo de
hemorragia, la reaccion adversa mas grave. Las heparinas de bajo peso molecular
(HBPM) vy los anticoagulantes orales directos (ACOD) son los tratamientos
anticoagulantes mas utilizados [3,10]. La Dalteparina, una HBPM, se recomienda en
pacientes con TEV relacionada con el cancer, ya que se ha asociado a una menor
incidencia de osteoporosis y trombocitopenia inducida por la heparina [11]. Entre los
ACOD, el Apixaban ha demostrado tener un menor riesgo de enfermedad/embolia
cerebrovascular sistémica y de hemorragia grave [12]. Sin embargo, el coste de dichos
farmacos es de aproximadamente 64 USD y 106 USD para el Apixaban y la
Dalteparina, respectivamente, lo que dificulta el acceso del publico en general [13,14].
Por lo tanto, es necesario proponer estrategias para su adquisicion.

Diversos estudios han abordado los ACOD y las HBPM como tratamiento de la ETV
asociada al cancer [15,16], y nuevos farmacos como el Apixaban y la Dalteparina han
demostrado su eficacia y seguridad en comparacion con otros tratamientos habituales
[17,18]. En cuanto a la tromboprofilaxis, se ha informado de la eficacia y seguridad de
Apixaban en un ensayo clinico randomizado (ECA) con 130 pacientes con cancer
gastrointestinal, en los que demostré reducir la incidencia de tromboembolismo al
4,6% frente al 20% en el grupo placebo [19]. En otro ECA, en 365 pacientes
estratificados segun la presencia 0 ausencia de cancer metastasico, la
tromboprofilaxis con Apixaban se asocio a una tasa significativamente menor de TEV,
con una Hazard ratio de 0,55 y 0,34, respectivamente, en comparacion con el placebo
[20]. Por su parte, en un ECA en pacientes con TEV asociada a cancer ginecologico,
la Dalteparina mostré una menor aparicion de hemorragias mayores en el 5% frente
al 7,8% en las que recibieron rivaroxaban como tratamiento [21]. Sin embargo, ningun
estudio ha sintetizado los desenlaces del tratamiento con Apixaban y Dalteparina para
la TEV en pacientes con cancer, lo que constituye una informacion importante.

En consecuencia, los autores del estudio sefialan que la evaluacion de la eficaciay la
seguridad del tratamiento de la ETV asociada al cancer sigue siendo un reto debido a
los diversos estudios disponibles que amplian las opciones terapéuticas. Asimismo,
las reacciones adversas de estos tratamientos pueden ser perjudiciales para los
pacientes, por lo que es importante sintetizar la evidencia entre ellos. El Apixabany la
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Dalteparina han sido objeto de varios estudios que demuestran su capacidad para
reducir las hemorragias mayores y la recurrencia de la TEV en pacientes con cancer.
Sin embargo, a pesar del numero de ECA que comparan estos farmacos con otras
HBPM y ACOD, ningun estudio ha comparado la eficacia y seguridad de Apixaban y
Dalteparina.

Por lo tanto, el objetivo de nuestro estudio fue sintetizar la evidencia sobre la eficacia
y la seguridad de Apixaban frente a Dalteparina en la reduccion de la TEV recurrente,
las hemorragias graves y las hemorragias no graves clinicamente relevantes
asociadas al cancer.

2. Materiales y métodos

Utilizamos el informe PRISMA para revisiones sistematicas y metaanalisis [22] para
redactar nuestra revision sistematica. La version de nuestro protocolo se registré en
el Registro Prospectivo Internacional de Revisiones Sistematicas (PROSPERO) con
el cédigo CRD42021275583.

2.1. Fuentes de datos y basquedas

Desde el inicio hasta el 5 de enero de 2023, se realizaron busquedas en las siguientes
bases de datos: PubMed, Scopus, Web of Science, Embase y Registro Cochrane
Central de Ensayos Controlados (Cochrane Central Register of Controlled Trials,
CENTRAL) en busca de estudios que evaluaran la eficacia de Apixaban frente a
Dalteparina como tratamiento de la ETV asociada al cancer, y se realizé una busqueda
en ClinicalTrials para identificar ECA en curso o finalizados relacionados con nuestra
revision. Se tomo la decision de incluir la Dalteparina como Unica HBPM (grupo de
control) debido a la falta de estudios que compararan exclusivamente estos dos
farmacos, los cuales han mostrado resultados prometedores en la TEV asociada al
cancer. Esta eleccion tiene como objetivo mantener la coherencia dentro de la
comparacion y reducir la variabilidad de los resultados mediante la estandarizacion de
la comparacion, evitando asi las diferencias entre las diferentes heparinas de bajo
peso molecular.

En la estrategia de busqueda, se utilizaron los términos "Apixaban”, "Dalteparin” y
"Venous thromboembolism" y sus sinébnimos MESH utilizando la lista de
comprobacién Peer Review of Electronic Search Strategies [23]. Nuestro equipo
desarrollo la estrategia de busqueda en PubMed, y se adapto a las diferentes bases
de datos bibliograficas mencionadas (Informacién de Soporte 1). No se aplicaron
restricciones de idioma.

2.2. Seleccion de estudios y extraccion de datos

Se incluyeron los estudios que cumplian los siguientes criterios (1) estudio
experimental ECA, fase 2 o 3, paralelo o cruzado; (2) estudios que incluyeran
pacientes con cancer de cualquier etiologia y que presentaran TEV; (3) tratamiento
con Apixaban como grupo experimental/de intervencidén con una duracion de 6 meses;
y (4) Dalteparina como grupo control con una duraciéon de 6 meses de tratamiento.
Asimismo, se excluyeron los estudios realizados en animales, las duplicaciones, los
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resumenes de congresos, los informes de casos y series, los estudios
observacionales, los articulos de revision, las revisiones sistematicas y los editoriales
0 comentarios. Los desenlaces se clasificaron en términos de eficacia y seguridad,
gue se utilizan en los ECA; los desenlaces de eficacia fueron la prevencion de la
trombosis venosa y los resultados de seguridad fueron las hemorragias [24]. En
nuestro estudio, el resultado de eficacia fue la TEV recurrente, que se definié como la
trombosis de un sitio venoso que no estaba afectado previamente, o un historial previo
de intervalo de resolucion del trombo incidente [25]. Por otra parte, los desenlaces de
seguridad fueron hemorragia grave, definida como hemorragia visible acompafada de
una disminucién de la hemoglobina de >2 g/dL; o transfusién de >2 unidades de
paquete de hematies; o hemorragia intracraneal, intraespinal/epidural, intraocular,
retroperitoneal, pericardica, intraarticular, intramuscular con sindrome compartimental
o mortal [26]; y la hemorragia no grave clinicamente relevante se defini6 como una
hemorragia manifiesta que no se ajusta a la definicion de hemorragia grave pero que
se asocia a intervencion meédica, atencion médica no programada o interrupcion
temporal del tratamiento anticoagulante [27].

Dos revisores (MAAH y JJB) examinaron de forma independiente los titulos y
resumenes de los articulos seleccionados para elegir los articulos potencialmente
relevantes. Una vez encontrados los posibles estudios a incluir, cuatro autores (MAH,
JJB, JSTR y JFMH) leyeron de forma independiente el texto completo de cada articulo
seleccionado. Si un articulo no cumplia uno 0 mas criterios de seleccion, se excluia
del estudio. Las discrepancias se resolvieron por consenso entre el equipo de
investigadores en cada fase. Se utilizo el software Rayyan QCRI Version 1.2.1 (Qatar
Computing Research Institute, Doha, Qatar) para llevar a cabo el proceso de seleccién
de estudios [28]. Por ultimo, dos autores (MAH y JJB) extrajeron los datos de los
estudios mediante una hoja de extraccion de datos estandarizada realizada en
Microsoft Excel. Se extrajo la siguiente informacion: autor, afio, pais, disefio del
estudio, niumero de participantes, intervencion, comparador, duracion del tratamiento,
desenlace de eficacia y seguridad, edad media, porcentaje de varones, cancer activo,
cancer metastasico, estado ECOG mayor o igual a 2, tumor sélido, neoplasia
hematoldgica, peso corporal medio (desviacion estandar), aclaramiento de creatinina
de 30-50 ml/min, recuento de plaguetas de 50-100.000/mm3 y embolia pulmonar
incidental en el momento del diagnadstico.

2.3. Evaluacién de la certeza de la evidencia del estudio y riesgo de sesgo de los
estudios

La evaluaciéon de la certeza de la evidencia se realizé utilizando la metodologia
GRADE [29], considerando cinco criterios: riesgo de sesgo, inconsistencia, evidencia
indirecta, imprecision y sesgo de publicacién, este ultimo no se presentd resultado
porque el sesgo de publicacion es dificil de evaluar entre revisiones de 10 o menos
estudios (debido a la falta de poder estadistico) [30-32]. La certeza de la evidencia se
determind en funcion de los resultados empleando el programada GRADEpro GDT
version 2021, que facilita la sintesis y presentacion de los datos para apoyar la toma
de decisiones en el &mbito de la salud, a través de la elaboracion de tablas de resumen
de resultados (SoF).
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La version 2019 de la herramienta Risk of Bias (RoB) 2.0 se empleé para analizar el
riesgo de sesgo presente en los estudios controlados aleatorios (ECAS) considerados
en esta investigacion [33]. Dicha herramienta abordé distintas &reas potenciales de
sesgo, empleando un algoritmo para asignar una categorizacion de riesgo como bajo,
de preocupacion intermedia o alto, tanto por cada area especifica como por estudio.
Dos autores (MAH y JJB) realizaron la evaluacion con RoB 2.0 de forma
independiente, y las diferencias que surgieron se manejaron a través de debates o la
consulta a un tercer investigador (JMQ) para su resolucion.

2.4. Sintesis y andlisis de datos

Se empled el programa Review Manager 5.3 (RevMan 5.3), desarrollado por The
Cochrane Collaboration en Copenhague, Dinamarca, para llevar a cabo los analisis
estadisticos. Se opté por un modelo de meta-andlisis de efectos aleatorios con
varianza inversa para examinar la diferencia en la eficacia de Apixaban en
comparacion con Dalteparina. Los efectos del tratamiento se calcularon como riesgos
relativos (RR) acompafnados de sus intervalos de confianza (IC) del 95%. Para ajustar
los IC de los resultados, se utilizé el método Hartung-Knapp, y la dispersion tau2 entre
los estudios se determind mediante el método de Paule-Mandel. La variabilidad entre
los resultados de los estudios se midio con el indice 12, interpretando un 12 mayor al
60% como una sefial de heterogeneidad moderada [34].

Se procedié con un andlisis detallado siguiendo pardmetros establecidos: para
Apixaban, se administré una dosis de 10 mg dos veces diarias durante los siete dias
iniciales, pasando a 5 mg dos veces diarias posteriormente, y para Dalteparina, se
prescribioé una dosis inicial de 200 unidades internacionales (UI) por kilogramo de peso
corporal al dia durante el primer mes, que luego se ajusté a 150 Ul por kilogramo
diariamente. Se examinaron la recurrencia de tromboembolismo venoso (TEV),
sangrado mayor y sangrado no mayor clinicamente relevante; se empleé el andlisis
de interaccion, considerando p<0.05 como indicativo de una influencia significativa de
los resultados en la efectividad del tratamiento [35]. Para realizar el metaanalisis, se
utilizé el software Review Manager 5.3 (RevMan 5.3) de The Cochrane Collaboration,
ubicado en Copenhague, Dinamarca.

3. Resultados
3.1. Subseccién
3.1.1. Seleccion de estudios

El diagrama de flujo que resume el proceso de seleccion de estudios se muestra en
la Figura 1. En la busqueda inicial se encontraron un total de 75 registros. Tras excluir
los estudios duplicados, se conservaron 36 estudios. Posteriormente, durante la
evaluacion de titulos y resumenes, se excluyeron 27 registros mas. Por ultimo, durante
la evaluacion del texto completo, se excluyeron cuatro articulos debido a que tenian
otro resultado, otro disefio de estudio, no estaban disponibles en texto completo o
debido al disefio del protocolo. Finalmente, de los cinco articulos seleccionados para
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la sintesis de la informacion, tres correspondian al estudio Caravaggio [36-38], uno al
ensayo ADAM TVE (ETV) [39] y uno de fase Il al ensayo PRIORITY [40]. Se considero
los tres articulos del estudio Caravaggio para tener informacién completa del este.

o

- Registros identificados en

N=] PubMed (7), Scopus (15), Embase (18), Web

§ of Science (7), Cochrane Library (28)

= (n=75)

=

[<5)

=

\4

—
— Registros después de eliminar los duplicados (n = 36)

- '

‘T

N

‘E Titulos y resimenes

ﬁ Titulos y resimenes tamizados (n = 36) — excluidos

(n=27)

— '
)

he] Textos completes evaluados para elegibilidad

= Textos completos excluidos, con razones (n = 4):

= (n=9) e Otro desenlace (1)

=) e Otro disefio de estudio (1)

uij l e No disponible a texto completo (1)

e Disefio de protocolo (1)
— ) ) ) ) )
Atrticulos incluidos en la sintesis cualitativa
(n=5)*

[%2]

o

1

=

2

- Articulos incluidos en la sintesis cuantitativa

(n=5)*

—

Figura 1. Diagrama de flujo PRISMA 2009. * 5 articulos: 3 sobre el estudio Caravaggi, 1 sobre el estudio ADAM
y 1 sobre el estudio PRIORITY.

3.1.2. Descripcion y Caracteristicas de los Estudios

Las caracteristicas de los estudios incluidos se presentan en la Tabla 1. Para esta
revision sistematica, se incluyeron tres estudios; se trataba de ECA abiertos. Los tres
estudios informaron sobre el desenlace de eficacia (TEV recurrente) y los desenlaces
de seguridad (hemorragia grave y hemorragia no grave clinicamente relevante). Las
dosis en la intervencién y el comparador fueron las mismas en los tres ensayos
clinicos (Caravaggio, ADAM y PRIORITY) con una du-racibn de 6 meses de
tratamiento. La media y la mediana de edad oscilaron entre 64 y 67 afios, la proporcion
entre hombres y mujeres fue similar y mas del 60% de los pacientes tenian cancer
metastasico.
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Tabla 1. Caracteristicas de los estudios incluidos.

Aclaramiento de

Recuento de

Disefio del Nt d Int i6 D ion del D L de eficaci é a
Autor, Afio isefio de timero de ntervencion y Dosis uracion de esenlaces de eficacia y Edad promedio Genm:o Canc,elj creatinina 30-50 plaquetas 50-
estudio Participantes comparador tratamiento masculino metastasico .
ml/min 100.000/mm?
Apixaban 10 mg por
via oral dos veces al
Agnelli et al., Apixaban dia durante los Desenlaces de eficacia: 67.2 50.7% 67.5% 8.9% 3.6%
2020 [28]; primeros 7 dias y 5 - TEV recurrente
Ensayo ; .
Ageno et al., . mg dos veces al dia. Desenlaces de seguridad:
aleatorizado y 1155 - 6 meses R
2020 [29]; abierto Dalteparina - Sangrado importante
Verso et al., ' subcutanea (200 - Sin hemorragia importante
2021 [30] Dalteparina Ul/kg durante 1 mes clinicamente relevante 67.2 47.7% 68.4% 10.5% 3.8%
seguido de 150 Ul/kg
una vez al dia).
Apixaban 10 mg por
via oral dos veces al
Apixaban dia durante los .. 64 (39-77) * 56.8% 86.4% NR NR
Ensayo de fase I ) . Desenlaces de eficacia:
. primeros 7 dias y 5
. multicéntrico, , - TEV recurrente
Kim et al., X mg dos veces al dia. -
abierto, 90 - 6 meses Desenlaces de seguridad:
2022 [32] . Dalteparina .
aleatorizado y k - Sangrado importante
subcutanea (200 .
controlado R - Sangrado clinicamente relevante
Dalteparina Ul/kg durante 1 mes 63 (42-78) * 50.0% 71.7% NR NR
seguido de 150 Ul/kg
una vez al dia).
Apixaban 10 mg por
via oral dos veces al Desenlaces de eficacia:
Apixaban dia durante los - TEV recurrente 64.4 48.0% 65.3% 9.3% 6.7%
primeros 7 dias y 5 Desenlaces de seguridad:
Ensayo ; .
McBane et al., ) mg dos veces al dia. - Sangrado importante
aleatorizado y 287 - 6 meses . .
2020 [31] biert Dalteparina - Sin hemorragia importante
apierto. subcutanea (200 clinicamente relevante
Dalteparina Ul/kg durante 1 mes - Sangrado mayor mas sangrado 64.0 48.7% 66.0% 9.3% 8.7%

seguido de 150 Ul/kg
una vez al dia).

no mayor clinicamente relevante

Abreviaturas: PE, embolia pulmonar; TEV: tromboembolismo venoso; NR: No informado; * Mediana (rango)
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3.1.3. Evaluacion de la certeza de la evidencia del estudio y riesgo de sesgo de los
estudios

Para el riesgo de sesgo, se utilizé la herramienta Cochrane RoB 2.0 presentada en la
figura 2. Los tres ensayos presentaban cierta preocupacion en una dimension
(desviaciones de las intervenciones planificadas) y alto riesgo en otra (medicion de
resultados), por lo que, en conjunto, los tres estudios tenian un alto riesgo de sesgo.
La calificacidn de alto riesgo de sesgo en la medicion de resultados y las desviaciones
de la intervencion planificada se baso en varios factores. En lo que respecta al alto
riesgo de sesgo en la medicion de resultados se debe a un cegamiento insuficiente,
tanto para los participantes como para los investigadores, que puede permitir una
influencia inconsciente en la medicién o determinacion de los resultados, porque
ambos tratamientos tienen via de administracion distinta. Asimismo, los evaluadores
y participantes (pacientes) sabian el tratamiento que recibian al momento de la
administracion. Las desviaciones de la intervencion planificada, como el
incumplimiento del tratamiento o los cambios imprevistos, pueden sesgar los
resultados. Ademas, un seguimiento inadecuado puede contribuir a aumentar el
riesgo de sesgo en la investigacion.

Desviaciones de las intervenciones previstas
Faltan datos de resultados
Seleccidn del resultado informado

Proceso de aleatorizacion
Medicién del resultado

En general

Agnelli 2020;
Ageno 2020; . Riesgo bajo
Verso 2021
Algunas
preocupaciones

. Alto riesgo

Kim 2022

McBane
2020

Figura 2. 2019 Herramienta Cochrane de riesgo de sesgo (RoB) 2.0 [33, 36-40].

Se utilizo el programa informatico GRADEpro GDT version 2021 para crear la tabla
resumen de los resultados que se muestra en la Tabla 2. Se evaluaron tres resultados
(uno de eficacia y dos de seguridad). El grado de certeza de la evidencia fue muy bajo
en estos estudios, ya que los participantes sabian qué farmaco estaban recibiendo
por la via de administracion y, por lo tanto, se perdié el cegamiento. El efecto relativo
con un IC del 95% no fue estadisticamente significativo para dos resultados (TEV
recurrente y hemorragia grave).
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Tabla 2. Resumen de resultados de GRADE.

Efectos absolutos previstos* NG deCerteza de la
(95% 1C) Efecto relativo,_".. . . .
Resultado - . Participantes evidencia
Riesgo conRiesgo con(95% IC) }
. . (Estudios) (GRADE)
Dalteparina  Apixaban
Eficacia: 1501
Tromboembolis -, ;50,37 por 1000RR 0.50(3 experimentos®OOO
mo venoso' ° P (12 a 112) (0.16 a1.53) controlados Muy bajo 2P
recurrente aleatoriamente)
Seguridad: 1501
) 9 Sanarado3s por 1000 45 por  1000RR 1.29(3 experimentos® OO0
. 9 P (11 a 186) (0.31a5.27) controlados Muy bajo 2P
importante .
aleatoriamente)
- Sin hemorragia 1501
clinicamente 9 60 por 1000 21 Por 1000RR 1.52(3 experimentos® OO0
b (63 a 131) (1.05a2.19) controlados Muy bajo 2P

relevante )
aleatoriamente)

*La estimacion del riesgo para el grupo sometido a la intervencion (junto con su intervalo de confianza del 95%)
se determina a partir del riesgo previsto en el grupo de control y el impacto relativo de la intervencién (incluido su
intervalo de confianza del 95%). El término IC se refiere al intervalo de confianza, y RR a la razén de riesgo. El
simbolo “@” indica certeza en la evidencia proporcionada, mientras que “Q)” refleja la falta de certeza en la
evidencia. Los niveles de certeza de la evidencia de acuerdo con el enfoque GRADE se describen de la siguiente
forma: Certeza alta significa que hay mucha seguridad en que el efecto real se acerque a la estimacion de efecto.
Con certeza moderada, se tiene una confianza razonable en la estimacion del efecto, aceptando la posibilidad de
que el efecto real se diferencie en algin grado significativo. La certeza baja implica que la confianza en la
estimacion del efecto es reducida, y el efecto real podria diferir de manera notable de la estimacién. La certeza
muy baja sefiala escasa confianza en la estimacion del efecto, siendo muy probable que el efecto real se desvie
significativamente de la estimacion. Se afiaden las siguientes notas explicativas: a) La conciencia del participante
sobre el farmaco que se administra, debido a su método de administracion, anula el efecto de enmascaramiento.
b) Los resultados observados en los estudios considerados no son concluyentes y presentan un elevado riesgo de
sesgo.

3.1.4. Andlisis de desenlaces

El andlisis de desenlaces se realiz6 en funcion de los desenlaces de eficacia
(primarios) y seguridad (secundarios) mediante el diagrama de Forest presentado en
la figura 3. Treinta y tres de los 734 (4,5%) pacientes tratados con Apixaban y 56 de
los 767 (7,3%) que recibieron Dalteparina presentaron TEV recurrente como
desenlace de eficacia (RR 0,49; IC 95%: 0,15). -1.58, 12 38%). Se produjeron
hemorragias graves en 25/734 pacientes tratados con Apixaban (3,4%) y 27/767 con
Dalteparina (3,5%) (RR 1,29; IC del 95%: 0,31-5,27; 12 59%). Asimismo, se produjeron
hemorragias no graves clinicamente relevantes en 64/734 pacientes tratados con
Apixaban (8,7%) y 46/767 (5,9%) con Dalteparina (RR 1,52; IC 95%: 1,05-2,19; 12 0%).
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Desenlace de eficacia:
- Tromboembolismo venoso recurrente

Apixaban Dalteparina Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Agnelli 2020, Ageno 2020, Verso 2021 32 57B 46 579 BAT% 0.701[0.45, 1.08]
Kim 2022 1] 13 1 46 11.7% 1.12 [0.04, 25.97]
McBane 2020 1 145 el 142 22.6% 0.11 [0.01, 0.84] — &
Total (95% CI) 734 767 100.0% 0.49 [0.15, 1.58] -*-—
Total events 33 a6
Heterogeneity: Tau®= 0.50; Chi*= 3.24, df= 2 (P = 0.20); F= 28% ID 0 051 150 1005

Testfor averall effect Z=1.20(F=0.23) Favorece Apixaban Favorece Dalteparina

Desenlaces de seguridad:
- Sangrado mayor

Apixaban Dalteparina Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Agnelli 2020, Agenao 2020, Verso 2021 22 576 73 579 52.5% 0.96 [0.54, 1.71]
Kim 2022 3 13 2 46 3.T% 531 [0.93, 28.48] |
McBane 2020 0 145 2 142 15.8% 0.201[0.01, 4.04] +
Total (95% CI) 734 767 100.0% 1.29[0.31, 5.27] ——eER—
Total events 29 27

e TalE = PRiE= _ _ e \ y . )
Heterogeneity: Tau®= 0.90; Chi*= 486, df=2 (P=0.09); F=59% 'D.D'I DH 1'D 1DD'

Testfor overall effect Z=0.35(F=073) Favorece Apixaban Favorece Dalteparina

- Sangrado no mayor clinicamente relevante

Apixaban Dalteparina Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Agnelli 2020, Ageno 2020, Verso 2021 52 &76 35 579 THA% 1.49[0.94, 2.26]
Kirm 2022 3 13 4 46 T.2% 2.65[0.68, 10.39] -
McBane 2020 9 145 7142 145% 1.26[0.48, 3.29) T
Total (95% CI) 734 767 100.0% 1.52[1.05, 2.19] ‘
Total events G4 46
Heterogeneity: Tau®= 0.00; Chif= 0,80, df= 2 (P = 0.67); F= 0% ID 0 051 150 1005

Testfor overall effect Z= 2.24 (P =0.03) Favorece Apixaban Favorece Dalteparina

Figura 3. Diagrama de bosque de los estudios que comparan Apixaban y Dalteparina [26, 28-32].
4. Discusion

Segun los desenlaces de nuestra revision sistematica, el Apixaban y la Dalteparina no
redujeron significativamente el RR de TEV recurrente y hemorragia grave en
pacientes con TEV asociada a cancer. Sin embargo, la Dalteparina redujo de forma
segura el RR de hemorragias no graves clinicamente relevantes con el tratamiento
anticoagulante en comparacion con el Apixaban. El andlisis segun los desenlaces
debidos a TEV recurrente fue el desenlace de eficacia, y las hemorragias clinicamente
importantes y las hemorragias no importantes fueron los desenlaces de seguridad del
presente estudio. El riesgo de sesgo fue alto en los tres estudios evaluados, mientras
que el grado de certeza de las pruebas fue muy bajo en los tres estudios.

Diversas directrices han establecido los ACOD y las HBPM como alternativa al
tratamiento habitual para contrarrestar los efectos secundarios, como hemorragias y
trombocitopenia, en la profilaxis y el tratamiento de enfermedades vasculares en
pacientes con cancer [41,42], siendo los ACOD mas aceptados debido a su
administracion oral [43,44]. Se realizaron mdultiples metaanalisis comparando los
tratamientos con HBPM y ACOD [45-51]. Algunos desenlaces evaluados en cada
tratamiento no mostraron diferencias significativas entre HBPM y ACOD, utilizandose
este Ultimo como otra opcién de tratamiento para la ETV asociada al cancer [45-51].
Otros estudios han concluido que entre los farmacos utilizados para la prevencion y
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el tratamiento de la TEV en pacientes con cancer, los ACOD tienen una mayor eficacia
y un riesgo relativamente bajo de hemorragia, y Apixaban es el mas eficaz y tiene el
menor riesgo de hemorragia [45-52]. Sin embargo, algunos estudios han informado
de que los ACOD tienen un mayor riesgo de hemorragia grave en pacientes con
neoplasias gastrointestinales y genitourinarias [45-51].

Un metaanalisis de cuatro ECA concluyé que los ACOD son mas eficaces en el
tratamiento de la TEV asociada a neoplasia que la HBPM, aunque se observo un
mayor riesgo de hemorragia grave o no grave combinada clinicamente relevante [53].
Otro metaanalisis de ocho ECA que compararon los ACOD con la HBPM vy los
antagonistas de la vitamina K (AVK) concluy6 que los ACOD son el tratamiento 6ptimo
para la TEV asociada al cancer, tienen un riesgo de hemorragia similar o ligeramente
superior al de la HBPM, son una alternativa mas segura a los AVK y tienen un efecto
prometedor de reduccion de la mortalidad, independientemente del estado del cancer
en estos pacientes [54]. EI ECA PRIORITY de fase Il publicado recientemente, en el
gue participaron 90 pacientes con cancer activo, informé de que el tratamiento con
ACOD aumentaba aun mas el riesgo de hemorragia en comparacion con la
Dalteparina en pacientes con cancer avanzado activo gastrointestinal superior,
hepatobiliar o pancreatico. Por lo tanto, hay que tener mucho cuidado al seleccionar
el tratamiento anticoagulante para la TEV asociada al cancer en pacientes de alto
riesgo [40]. Dos metaanalisis llegaron a conclusiones similares a las de nuestro
estudio, describiendo que los farmacos HBPM presentaban menos episodios
hemorragicos en comparacion con los ACOD [55,56]. Sin embargo, nuestros
resultados incluyeron dos componentes adicionales, una evaluacion de la calidad y
certeza de la evidencia, y un analisis de desenlaces de eficacia y seguridad segun el
tipo de hemorragia y en pacientes con cancer.

En nuestro analisis mediante la tabla de resultados resumidos GRADE, encontramos
que los pacientes que volvieron a recibir Apixaban presentaron hemorragias no
mayores estadisticamente significativas y clinicamente relevantes, con un efecto
absoluto anticipado superior a 91 por 1000 en comparacion con los que recibieron
Dalteparina con 60 por 1000 (RR 1,52; IC 95%, 1,05 a 2,19). Por otra parte, no hubo
diferencias estadisticas en las hemorragias mayores para los pacientes que utilizaron
ambos farmacos. De similar manera, el TEV recurrente fue no concluyente en los
pacientes tratados con Apixaban que con Dalteparina. El nUmero de participantes en
los ECA evaluados asciende a 1.501, un numero considerable para la sintesis de las
pruebas de ambos farmacos. Sin embargo, en base a las pruebas de muy baja
certeza, el efecto de los farmacos es incierto; por lo tanto, no puede recomendarse el
uso de Apixaban porque puede aumentar el riesgo de hemorragias no graves
clinicamente relevantes en comparacion con la Dalteparina.

En los distintos metaandlisis que evallan ACODs frente a HBPM descritos
anteriormente para el tratamiento de la ETV asociada al cancer, la evaluacion se
realizé de forma conjunta y no directamente entre cada farmaco. Por ello, en nuestro
estudio, elegimos los farmacos ACODs y HBPM mas eficaces y seguros, Apixaban y
Dalteparina, mostrando desenlaces de eficacia y seguridad de estos farmacos en los
diferentes tipos de hemorragia y fomentando la necesidad de realizar mas ECAs y un
posterior metaanalisis de estos ensayos.
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Los diversos factores que contribuyen al riesgo de hemorragia en los pacientes con
cancer constituyen un reto para los meédicos que administran tratamiento
anticoagulante a esta poblacion. Estos factores incluyen la fisiopatologia del cancer,
la trombocitopenia, el tratamiento quimioterapico y la posterior insuficiencia renal, que
generan inestabilidad hemostatica. Teniendo en cuenta todos estos factores, las
pruebas sobre si las HBPM y los ACOD tienen una eficacia y seguridad similares
siguen siendo insuficientes y, por lo tanto, son necesarios mas ECA sobre el uso de
estos farmacos para alcanzar conclusiones mas sélidas y significativas.

Nuestro estudio tiene algunas limitaciones que deben tenerse en cuenta. El reducido
namero de estudios disponibles que comparaban Apixaban y Dalteparina no permitio
una mayor sintesis de los desenlaces; sin embargo, el nimero de participantes en los
estudios evaluados proporciona los riesgos relativos con respecto a cada resultado.
Asimismo, no se realiz6 un andlisis estratificado por tipo de cancer, debido a que los
ECA mencionados no brindaban suficiente informacion para realizar el analisis, los
resultados de sesgos de publicacion no se pudieron realizar debido al bajo poder
estadistico por la cantidad de estudios. Otra limitacidén fue el alto riesgo de sesgo en
la medicién de resultados, esto se debié a un cegamiento insuficiente tanto en
participantes como en investigadores, lo que podria influir inconscientemente en los
resultados debido a las diferentes vias de administracion de ambos tratamientos. La
falta de cegamiento también implica que los evaluadores y los participantes conocian
el tratamiento durante la administracion. Desviaciones de la intervencion planeada,
como incumplimientos o cambios imprevistos, pueden sesgar los resultados, y un
seguimiento inadecuado contribuye a aumentar el riesgo de sesgo en la investigacion.

Uno de los puntos fuertes de este estudio es la metodologia utilizada, que describe la
certeza de la evidencia de los estudios y el riesgo de sesgo de los estudios incluidos
en una revision sistematica y un metaanalisis. Asimismo, durante la seleccion de
estudios se encontrd que tres articulos pertenecian al estudio Caravaggio, por lo que,
se decidid considerar los tres por ser importantes para la obtencion completa de
informacion del estudio en mencién los cuales tenian la misma cantidad en cada
brazo. Otro punto fuerte es que el estudio PRIORITY se afiadio, por primera vez, a un
meta-analisis para el resumen de sus desenlaces. Ademas, es importante mencionar
gue no es el momento de contemplar la inclusién de estos medicamentos en el plan
nacional contra el cancer cuando las pruebas de su eficacia y seguridad aun no estan
claras.

5. Conclusiones

Los pacientes con TEV asociada al cancer tratados con Apixaban mostraron un menor
riesgo de TEV recurrente (resultado de seguridad) en comparacién con Dalteparina,
aunque sin diferencias estadisticas. En la evaluacion de hemorragias no graves
clinicamente relevantes, tuvo diferencias estadisticas entre los dos farmacos.
Asimismo, la certeza de la evidencia de los estudios fue muy baja y el riesgo de sesgo
alto; por lo tanto, todavia no es posible sugerir que uno de los tratamientos evaluados
sea mas eficaz y seguro que el otro.
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Abstract: Background and Objectives: Venous thromboembolism (VTE) is common in cancer patients.
Anticoagulant therapy with low-molecular-weight heparins (LMWHSs) and direct oral anticoagulants
(DOACs), such as dalteparin and apixaban, have demonstrated efficacy and safety. However, more
comparative research of these drugs is still needed. This study aimed to synthesize evidence on the
efficacy of apixaban compared to dalteparin in reducing recurrent VTE, major bleeding, and clinically
relevant non-major bleeding associated with cancer. Materials and Methods: We systematically searched
the PubMed, Scopus, Web of Science, Embase, Cochrane Library, and ClinicalTrials databases up to
5 January 2023, for randomized controlled trials comparing apixaban versus dalteparin as treatment
for cancer-associated VTE. Five studies were included. Effects according to meta-analyses were
reported as relative risks (RRs) and their 95% confidence intervals (CIs). Results: It was found that
33 of 734 (4.5%) patients treated with apixaban and 56 of 767 (7.3%) with dalteparin had recurrent
VTE as the efficacy outcome (RR 0.49, 95% CT 0.15-1.58, 12 38%). Major bleeding occurred in 25 of
734 patients treated with apixaban (3.4%) and 27 of 767 with dalteparin (3.5%) (RR 1.29, 95% CI
0.31-5.27, I? 59%). Likewise, clinically relevant non-major bleeding occurred in 64 of 734 patients
treated with apixaban (8.7%) and 46 of 767 (5.9%) with dalteparin (RR 1.52, 95% Cl 1.05-2.19, 2
0%). Conclusions: Apixaban showed a lower risk of recurrent VTE than dalteparin in patients with
cancer-associated VTE, but without statistical significance. No statistical significance was observed in
clinically relevant major or non-major bleeding.

Keywords: apixaban; dalteparin; meta-analysis; venous thromboembolism; cancer

1. Introduction

Venous thromboembolism (V'TE) is the third most important vascular disease in the
general population. Cancer patients are 4 to 7 times more likely to develop V'I'E, with it
being the second cause of death among these patients [1,2]. The incidence of recurrent
VTE is 9.6%, reaching 22.1% in the first 6 months after the initial diagnosis of cancer [3].
Anticoagulant therapy is recommended to prevent VTE in high-risk patients (KHORANA
score >2) and to treat those who have already had a thrombotic event [4]. However, this
therapy carries a significant risk of bleeding, the most serious adverse reaction. Low-
molecular-weight heparins (LMW1I1Is) and direct oral anticoagulants (DOACs) are the
most widely used anticoagulant treatments [3,5]. Dalteparin, an LMW1, is recommended

Medicina 2023, 59, 1867. https:/ /doi.org/10.3390/medicina59101867 https:/ /www.mdpi.com/journal /medicina
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Constancia de Aﬁrobacién del comité de ética

UNIVERSIDAD

COMITE INSTITUCIONAL DE ETICA EN 1
INVESTIGACION C I E N Tl FIC/\

CONSTANCIA N° 341-CIEI-CIENTIFICA-2021

El presidente del Comité Institucional de Etica en Investigacion de la Universidad
Cientifica del Sur (CIEI-CIENTIFICA) da constancia que el proyecto de investigacion,
cuyos datos se registran a continuacion, ha sido aprobado por el CIEI-CIENTIFICA.

Caédigo de registro: 667-2021-POSS50

Titulo: Eficacia del apixaban versus dalteparina como
tratamiento de la tromboembolia venosa asociada al
cancer: revision sistematica

Investigador(a): Miguel Angel Arce Huamani

La aprobacién del proyecto de investigacion implica que el documento presentado a
evaluacién cumple con los lineamientos de Universidad en materia de investigacion y
ética, los cuales se sustentan en la normativa internacional vigente. Adicionalmente, en
el contexto de la pandemia de enfermedad por COVID-19, le recomendamos cumplir
con las normas publicadas por el estado peruano (accesos, medidas de bioseguridad,
etc.) y tener los permisos de las instituciones en las que realizara el estudio antes de
ejecutarlo.

En tal sentido, esta aprobacion carecera de valor si es que el proyecto de investigacion
arriba indicado es modificado de cualquier forma. Toda enmienda, afiadido, eliminacién
o eventualidad (eventos adversos, etc.) posterior a la fecha de aprobacion debe ser
reportado al CIEI-CIENTIFICA.

La vigencia de la aprobacién de este documento es de dieciocho (18) meses (hasta el
22 de marzo del 2023), periodo en el que puede desarrollarse el proyecto. Cualquier
tramite para su renovacion debera ser enviado antes del término de la vigencia de este
documento, debiendo suspenderse todo desarrollo hasta que la renovacion sea
aprobada.

Villa El Salvador, 23 de setiembre de 2021

Comité
Institucional

de Eticaen
Investigacion

~ Mg. Fulton Paul Rivera Albinagorta
Presidente
Comité Institucional de Etica en Investigacion
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COMITE INSTITUCIONAL DE ETICAEN .
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Constancia

Luego de la revision de la solicitud, el presidente del Comité Institucional de Etica en
Investigacion de la Universidad Cientifica del Sur (CIEI-CIENTIFICA) hace constar que
el CIE-CIENTIFICA ha aprobado de forma expedita la extension del proyecto de
investigacion que se detalla continuacion:

Cadigo de registro: 667-2021-POS50
Titulo: Eficacia del apixaban versus dalteparina como tratamiento
de la tromboembolia venosa asociada al cancer: revision
sistematica
Investigador(es): Miguel Angel Arce Huamani

Constancia de aprobacion: CONSTANCIA N° 341-CIEI-CIENTIFICA-2021

Por consiguiente, se otorga:

Extension de vigencia del periodo de aprobacion ética. Vista la solicitud, se da la
ampliacion de la vigencia de la aprobacion del proyecto de investigacién por un periodo
de seis meses; es decir, hasta el 21 de septiembre del 2023. El proyecto solo podra
ejecutarse entre los periodos detallados en este documento y el tesistal/investigador
tendra que realizar la solicitud de una nueva ampliacion 30 dias antes de finalizar esta
esta extensién de tiempo.

Todas las demas caracteristicas de la investigacion descritas en el proyecto original
permanecen; por lo que cualquier otra modificacion debera informarse a este Comité,
para su evaluacion.

Lima, 24 de febrero de 2023

Sa¥a

Mg. Cinthya Ruth Chipana Herquinio
Presidente
Comité Institucional de Etica en Investigacion

informes@cie
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UNIVERSIDAD

COMITE INSTITUCIONAL DE ETICAEN .
INVESTIGACION C I E N TI FICA

Constancia

Luego de la revision de la solicitud, el presidente del Comité Institucional de Etica en
Investigacion de la Universidad Cientifica del Sur (CIEI-CIENTIFICA) hace constar que
el CIE-CIENTIFICA ha aprobado de forma expedita la renovacién del proyecto de
investigacion que se detalla continuacion:

Caodigo de registro: 667-2021-POS50

Titulo: Eficacia del apixaban versus dalteparina como
tratamiento de la tromboembolia venosa asociada al
cancer: revision sistematica

Investigador(es): Miguel Angel Arce Huamani
Constancia de aprobacién: CONSTANCIA N° 341-CIEI-CIENTIFICA-2021

Por consiguiente, se otorga:

Renovacion de vigencia del periodo de aprobacion ética. Vista la solicitud, se
renueva la vigencia de la aprobacién ética por un periodo de seis meses; es decir, hasta
el 19 de mayo del 2024. E| proyecto solo podra ejecutarse entre los periodos detallados
en este documento y el investigador tendra que realizar la solicitud de una nueva
ampliacién 30 dias antes de finalizar esta renovacién de la aprobacion.

Dejando constancia que hay un periodo de ventana (entre el 22 de marzo del 2023 hasta
el 20 de noviembre del 2023) que toda actividad de investigaciéon estuvo suspendida,
sin el amparo del comité. El CIElI no se hace responsable de lo desarrollado en la
margen de tiempo en donde no se contaba con la aprobacion.

Todas las demas caracteristicas de la investigacion descritas en el proyecto original
permanecen; por lo que cualquier otra modificacién debera informarse a este Comité,
para su evaluacion.

Lima, 20 de noviembre del 2023

Sa¥a

Mg. Cinthya Ruth Chipana Herquinio
Presidente
Comité Institucional de Etica en Investigacion

informes@cie
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Resolucion de aprobacién por comité de ética

CIENTIFICA

NIVERSIDAD C TIFICA DEL SUR

RESOLUCION DIRECTORAL ACADEMICA DE CARRERA No. 642 - DACMH-DAFCS-U. CIENTIFICA-2021

Lima, 04 de octubre del 2021

VISTO:

El infarme de revision independiente académica y la aprobacidn de un Comité de Etica del proyecto de
investigacion titulado: “EFICACIA DEL APIXABAN VERSUS DALTEPARINA COMO TRATAMIENTO DE LA
TROMBOEMB OLIA VENOSA ASOCIAD A AL CANCER: REVISION SISTEMATICA ”.

CONSIDERAND O:

Que, de acuerdo al Reglamento General de la Universidad Ciertifica del Sur y el reglamento y
Procedimientos de trabajos de Investigacion para obtener el Grado de Maestro.

Que, de acuerdo a la normativa vigente de la Universidad Cientifica del Sur, en uso de las atribuciones
conferidas al Director Académico de la Carrera,

SE RESUELVE:

ART.1° Aprobar, en vias de regularizacion e inscribir el proyecto de tesis titulado “EFICACIA DEL
APIXABAN VERSUS DALTEPARINA COMO TRATAMIENT O DE LATROMBOEMBOLIAVENOSA ASOCIADA AL
CANCER: REVISION SISTEMATICA”, presentado por el alumno MIGUEL ANGEL ARCE HUAMANI con N° de
registro: 667-2021-P0OS50.

ART. 2° Nombrar al Docente Jorge Luis Maguifia Quispe , comao asesor para el desarrollo dela tesis en

cuestion,

Registrese, comuniguese y archivese,

—
o CENCIo ™
&

Mg. JORDI GRAU‘VIONGE
Director Académico (e)
Carrera de Medicina Humana

€& Archiva
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Resolucion de la extension de plazo

CIENTIFICA

UNIVERSIDAD CIENTIFICA DEL

RESOLUCION DIRECTORAL ACADEMICA DE CARRERA No. 197 - DACMH-DAFCS-U. CIENTIFICA-
2023

Villa el Salvador, 30 de marzo del 2023

VISTO:

El informe de revisién independiente académica y la aprobacién de un Comité de Etica del

proyecto de investigacion titulado: “EFICACIA DEL APIXABAN VERSUS DALTEPARINA COMO

TRATAMIENTO DE LA TROMBOEMBOLIA VENOSA ASOCIADA AL CANCER: REVISION SISTEMATICA”.
CONSIDERANDO:

Que, de acuerdo al Reglamento General de la Universidad Cientifica del Sur y el reglamento y
Procedimientos de trabajos de Investigacion para obtener el Grado de Maestro.

Que, de acuerdo a la normativa vigente de la Universidad Cientifica del Sur, en uso de las atribuciones
conferidas al Director Académico de la Carrera.

SE RESUELVE:

ART. 1° Aprobar, en vias de regularizacion e inscribir el proyecto de tesis titulado “EFICACIA DEL
APIXABAN VERSUS DALTEPARINA COMO TRATAMIENTO DE LA TROMBOEMBOLIA VENOSA ASOCIADA AL
CANCER: REVISION SISTEMATICA”, presentado por el alumno Miguel Angel Arce Huamani con N° de
registro: 667-2021-POS50

ART. 2° Nombrar al Docente Jorge Luis Maguifia Quispe como asesor para el desarrollo de la tesis
en cuestion.

Registrese, comuniquese y archivese.

(o
Mg. JORDI GRAU l\‘ONGE

Director Académico (e)
Carrera de Medicina Humana

Tesis publicada con autorizacion del autor

No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA
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RESOLUCION DIRECTORAL ACADEMICA DE CARRERA No. 688 - DACMH-DAFCS-U. CIENTIFICA-2023
Lima, 24 de noviemhbre del 2023

VISTO:
El informe de revision independiente académica y la aprobacién de un Comité de Etica del proyecto de tesis

titulado: “EFICACA DEL APIXABAN VERSUS DALTEPARINA COMO TRATAMIENTO DE LATROMBOEMBOLIA
VENOSA ASOCIADA AL CANCER: REVISION SISTEMATICA”.

CONSIDERANDO:

Que, de acuerdo al Reglamerto General de la Universidad Cientifica del Sur y el reglamento vy
Procedimientos de trabajos de Investigacion para obtener el Grado de Maestro.

Que, de acuerdo a la nomativa vigente de |la Universidad Cientifica del Sur, en uso de las atribuciones
conferidas al Director Académico de la Carrera.

SE RESUELVE:

ART.1° Aprobar e inscribir el proyecto de tesis titulado: “EFICACIA DEL APIXABAN VERSUS DALTEPARINA
COMO TRATAMIENTO DE LA TROMB OEMBOLIA VENOSA ASOCIADA AL CANCER: REVISION
SISTEMATICA”, presentado por el alumno Miguel Angel Arce Huamani con N° de registro: 667 -2021-POS50.

ART. 2° Nombrar al docente: Jorge Luis Maguifia Quispe, como asesor para el desarrollo dela tesis en
cuestion.

Registrese, comuniguese y archivese,

Mg. JORDI GRAU RMONGE
DECANO
CARRERA DE MEDICNA HUMANA

.. Archiva
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