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Resumen 
 
Antecedentes y objetivos 
El tromboembolismo venoso (TEV) es común en pacientes con cáncer. 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, todavía se necesita más investigación comparativa sobre 
estos fármacos. Este estudio tuvo como objetivo sintetizar la evidencia sobre la 
eficacia de apixaban en comparación con dalteparina para reducir el TEV recurrente, 
el sangrado mayor y el sangrado no mayor clínicamente relevante asociado con el 
cáncer.  
 
Materiales y métodos 
Realizamos búsquedas sistemáticas 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 cáncer. Se incluyeron cinco estudios. Los 
efectos según los metaanálisis se informaron como riesgos relativos (RR) y sus 
intervalos de confianza del 95% (IC).  
 
Resultados 
Se encontró 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, I2 38%). El sangrado mayor ocurrió en 25 de 734 pacientes tratados 
con apixaban (3.4%) y en 27 de 767 pacientes tratados con dalteparina (3.5%) (RR 
1.29, IC 95% 0.31–5.27, I2 59%). De igual manera, el sangrado no mayor clínicamente 
relevante ocurrió 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, I2 0%).  
 
Conclusiones 
El apixaban mostró un menor riesgo de TEV recurrente que la dalteparina en 
pacientes con TEV asociado al cáncer, aunque sin diferencia estadística. Se observó 
significación estadística para el sangrado no mayor clínicamente relevante pero no 
para el sangrado mayor. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
Abstract 
 
Background and Objectives: Venous thromboembolism (VTE) is common in cancer 
patients. Anticoagulant therapy with low-molecular-weight heparins (LMWHs) 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% 
CI 0.15–1.58, I2 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% 
CI 0.31–5.27, I2 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, I2 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. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Versión aprobada para publicar en revista 
 
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 (LMWHs) 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 DOACs, 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 LMWHs 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 LMWHs and DOACs, 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 



 

 

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. 

2.1 Data 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 



 

 

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). CIs 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 
I2 statistic (an I2 > 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 



 

 

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 II study corresponding to the PRIORITY trial [32]. 

 



 

 

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. 



 

 

 
 
 
 
 



 

 



 

 

 
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). 
 

 
* 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). CI: confidence interval; RR: Risk 

ratio. “⨁” There is certainty of the evidence. “◯” 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, I2 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, I2 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, I2 0%). 



 

 

 

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 



 

 

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 (VKAs) 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 II 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 



 

 

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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Versión inicial enviada a publicar a revista 
 
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 LMWHs 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 



 

 

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. 



 

 

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 (CI). CIs 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 I2 > 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 



 

 

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 II 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%) 



 

 

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, I² 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 

 



 

 

Table 1. Characteristics of included studies. 1 

Author, 

year 

Study 

design 

Number of 

participants 

Intervention 

and 

comparator 

Dose 
Treatment 

duration 

Efficacy 

and 

Safety 

Outcomes 

Average 

age 

Male 

gender 

Metastatic 

cancer 

Creatinine 

clearance 

30–50 

mL/min 

Platelet count 

50-

100,000/mm3 

Agnelli 

et al., 

2020; 

Ageno 

et al., 

2020; 

Verso 

et al., 

2021 

Randomized 

and open 

trial 

1155 

Apixaban 

Apixaban 10 

mg orally 

twice daily for 

the first 7 

days and 5 

mg twice 

daily. 

6 months 

Efficacy 

outcome: 

- 

recurrent 

VTE 

 

Safety 

outcome: 

- Major 

bleeding 

- No 

major 

clinically 

relevant 

bleeding 

67.2 50.7% 67.5% 8.9% 3.6% 

Dalteparin 

Subcutaneous 

dalteparin 

(200 IU/kg for 

1 month 

followed by 

150 IU/kg 

once daily). 

67.2 47.7% 68.4% 10.5% 3.8% 

Kim et 

al. 2022 

Multicenter, 

open label, 

randomized, 

controlled 

phase II trial 

90 

Apixaban 

Apixaban 10 

mg orally 

twice daily for 

the first 7 

days and 5 

mg twice 

daily. 
6 months 

Efficacy 

outcome: 

- 

recurrent 

VTE 

 

Safety 

outcome: 

- Major 

bleeding 

64 (39-

77) * 
56.8% 86.4% NR NR 

Dalteparin 

Subcutaneous 

dalteparin 

(200 IU/kg for 

1 month 

followed by 

63 (42-

78) * 
50.0% 71.7% NR NR 



 

 

150 IU/kg 

once daily). 

- Clinically 

relevant 

bleeding 

McBane 

et al., 

2020 

Randomized 

and open 

trial 

287 

Apixaban 

Apixaban 10 

mg orally 

twice daily for 

the first 7 

days and 5 

mg twice 

daily. 

6 months 

Efficacy 

outcome: 

- 

recurrent 

VTE 

 

Safety 

outcome: 

- Major 

bleeding 

- No 

major 

clinically 

relevant 

bleeding 

- Major 

bleeding 

plus 

clinically 

relevant 

non-major 

bleeding 

64.4 48.0% 65.3% 9.3% 6.7% 

Dalteparin 

Subcutaneous 

dalteparin 

(200 IU/kg for 

1 month 

followed by 

150 IU/kg 

once daily). 

64.0 48.7% 66.0% 9.3% 8.7% 

Abbreviation: ISTH, International Society for Thrombosis and Haemostasis; PE, pulmonary embolism; VTE: venous thromboembolism; 2 

DVT: deep vein thrombosis; NR: Not reported; * Median (range) 3 



 

 

Table 2. Summary of GRADE results 4 

Outcomes 
Anticipated Absolute Effects * (95% CI) Relative effect 

(95% CI) 
N°. of participants 
(studies) 

Certainty of the 
evidence (GRADE) Risk with Dalteparin Risk with Apixaban 

Efficacy: 
Recurrent venous 
thromboembolism 

73 for 1000 
37 for 1000 
(12 to 112) 

RR 0.50 
(0.16 to 1.53) 

1501 
(3 Randomized 
Controlled 
Experiments 
[RCTs]) 

⨁◯◯◯ 
Very low a,b 

Safety: 
- Major bleeding 

35 for 1000 
45 for 1000 
(11 to 186) 

RR 1.29 
(0.31 to 5.27) 

1501 
(3 Randomized 
Controlled 
Experiments 
[RCTs]) 

⨁◯◯◯ 
Very low a,b 

- No major clinically 
relevant bleeding 

60 for 1000 
91 for 1000 
(63 to 131) 

RR 1.52 
(1.05 to 2.19) 

1501 
(3 Randomized 
Controlled 
Experiments 
[RCTs]) 

⨁◯◯◯ 
Very low a,b 

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). 
CI: 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 5 

a. The participant when receiving the treatment knows the drug due to its route of administration, therefore, the blinding is lost. 6 

b. The effects in the evaluated studies are not significant and have a high risk of bias. 7 



 

 

 
 
Efficacy outcome: 
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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 II 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 GI, 
hepatobiliary, or pancreatic cancer. Therefore, great care is necessary when selecting 



 

 

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. 



 

 

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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1. Introducción 
La tromboembolia venosa (TEV) es la tercera enfermedad vascular más importante 
en la población general. Los pacientes con cáncer tienen entre 4 y 7 veces más 
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 diagnóstico inicial de cáncer [3]. El riesgo de TEV varía 
entre los diferentes tipos de cáncer, pacientes con cáncer de páncreas o gástrico 
debido a su alto potencial trombogénico, asimismo, pacientes con cáncer de riñón, 
ovario, pulmón y estómago son los más 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 (puntuación KHORANA >2) y para tratar a los que ya han sufrido un evento 
trombótico [9]. Sin embargo, esta terapia conlleva un riesgo significativo de 
hemorragia, la reacción adversa más grave. Las heparinas de bajo peso molecular 
(HBPM) y los anticoagulantes orales directos (ACOD) son los tratamientos 
anticoagulantes más utilizados [3,10]. La Dalteparina, una HBPM, se recomienda en 
pacientes con TEV relacionada con el cáncer, 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 
fármacos es de aproximadamente 64 USD y 106 USD para el Apixaban y la 
Dalteparina, respectivamente, lo que dificulta el acceso del público en general [13,14]. 
Por lo tanto, es necesario proponer estrategias para su adquisición. 

Diversos estudios han abordado los ACOD y las HBPM como tratamiento de la ETV 
asociada al cáncer [15,16], y nuevos fármacos como el Apixaban y la Dalteparina han 
demostrado su eficacia y seguridad en comparación con otros tratamientos habituales 
[17,18]. En cuanto a la tromboprofilaxis, se ha informado de la eficacia y seguridad de 
Apixaban en un ensayo clínico randomizado (ECA) con 130 pacientes con cáncer 
gastrointestinal, en los que demostró reducir la incidencia de tromboembolismo al 
4,6% frente al 20% en el grupo placebo [19]. En otro ECA, en 365 pacientes 
estratificados según la presencia o ausencia de cáncer metastásico, la 
tromboprofilaxis con Apixaban se asoció a una tasa significativamente menor de TEV, 
con una Hazard ratio de 0,55 y 0,34, respectivamente, en comparación con el placebo 
[20]. Por su parte, en un ECA en pacientes con TEV asociada a cáncer ginecológico, 
la Dalteparina mostró una menor aparición de hemorragias mayores en el 5% frente 
al 7,8% en las que recibieron rivaroxabán como tratamiento [21]. Sin embargo, ningún 
estudio ha sintetizado los desenlaces del tratamiento con Apixaban y Dalteparina para 
la TEV en pacientes con cáncer, lo que constituye una información importante. 

En consecuencia, los autores del estudio señalan que la evaluación de la eficacia y la 
seguridad del tratamiento de la ETV asociada al cáncer sigue siendo un reto debido a 
los diversos estudios disponibles que amplían 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 Apixaban y la 



 

 

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 cáncer. 
Sin embargo, a pesar del número de ECA que comparan estos fármacos con otras 
HBPM y ACOD, ningún 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 reducción de la TEV recurrente, 
las hemorragias graves y las hemorragias no graves clínicamente relevantes 
asociadas al cáncer. 

2. Materiales y métodos 

Utilizamos el informe PRISMA para revisiones sistemáticas y metaanálisis [22] para 
redactar nuestra revisión sistemática. La versión de nuestro protocolo se registró en 
el Registro Prospectivo Internacional de Revisiones Sistemáticas (PROSPERO) con 
el código CRD42021275583. 

2.1. Fuentes de datos y búsquedas 

Desde el inicio hasta el 5 de enero de 2023, se realizaron búsquedas 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 cáncer, y se realizó una búsqueda 
en ClinicalTrials para identificar ECA en curso o finalizados relacionados con nuestra 
revisión. Se tomó la decisión de incluir la Dalteparina como única HBPM (grupo de 
control) debido a la falta de estudios que compararan exclusivamente estos dos 
fármacos, los cuales han mostrado resultados prometedores en la TEV asociada al 
cáncer. Esta elección tiene como objetivo mantener la coherencia dentro de la 
comparación y reducir la variabilidad de los resultados mediante la estandarización de 
la comparación, evitando así las diferencias entre las diferentes heparinas de bajo 
peso molecular. 

En la estrategia de búsqueda, se utilizaron los términos "Apixaban", "Dalteparin" y 
"Venous thromboembolism" y sus sinónimos MESH utilizando la lista de 
comprobación Peer Review of Electronic Search Strategies [23]. Nuestro equipo 
desarrolló la estrategia de búsqueda en PubMed, y se adaptó a las diferentes bases 
de datos bibliográficas mencionadas (Información de Soporte 1). No se aplicaron 
restricciones de idioma. 

2.2. Selección de estudios y extracción de datos 

Se incluyeron los estudios que cumplían los siguientes criterios (1) estudio 
experimental ECA, fase 2 o 3, paralelo o cruzado; (2) estudios que incluyeran 
pacientes con cáncer de cualquier etiología y que presentaran TEV; (3) tratamiento 
con Apixaban como grupo experimental/de intervención con una duración de 6 meses; 
y (4) Dalteparina como grupo control con una duración de 6 meses de tratamiento. 
Asimismo, se excluyeron los estudios realizados en animales, las duplicaciones, los 



 

 

resúmenes de congresos, los informes de casos y series, los estudios 
observacionales, los artículos de revisión, las revisiones sistemáticas y los editoriales 
o comentarios. Los desenlaces se clasificaron en términos de eficacia y seguridad, 
que se utilizan en los ECA; los desenlaces de eficacia fueron la prevención 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 definió como la 
trombosis de un sitio venoso que no estaba afectado previamente, o un historial previo 
de intervalo de resolución del trombo incidente [25]. Por otra parte, los desenlaces de 
seguridad fueron hemorragia grave, definida como hemorragia visible acompañada de 

una disminución de la hemoglobina de ≥2 g/dL; o transfusión de ≥2 unidades de 

paquete de hematíes; o hemorragia intracraneal, intraespinal/epidural, intraocular, 
retroperitoneal, pericárdica, intraarticular, intramuscular con síndrome compartimental 
o mortal [26]; y la hemorragia no grave clínicamente relevante se definió como una 
hemorragia manifiesta que no se ajusta a la definición de hemorragia grave pero que 
se asocia a intervención médica, atención médica no programada o interrupción 
temporal del tratamiento anticoagulante [27]. 

Dos revisores (MAAH y JJB) examinaron de forma independiente los títulos y 
resúmenes de los artículos seleccionados para elegir los artículos 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 artículo 
seleccionado. Si un artículo no cumplía uno o más criterios de selección, se excluía 
del estudio. Las discrepancias se resolvieron por consenso entre el equipo de 
investigadores en cada fase. Se utilizó el software Rayyan QCRI Versión 1.2.1 (Qatar 
Computing Research Institute, Doha, Qatar) para llevar a cabo el proceso de selección 
de estudios [28]. Por último, dos autores (MAH y JJB) extrajeron los datos de los 
estudios mediante una hoja de extracción de datos estandarizada realizada en 
Microsoft Excel. Se extrajo la siguiente información: autor, año, país, diseño del 
estudio, número de participantes, intervención, comparador, duración del tratamiento, 
desenlace de eficacia y seguridad, edad media, porcentaje de varones, cáncer activo, 
cáncer metastásico, estado ECOG mayor o igual a 2, tumor sólido, neoplasia 
hematológica, peso corporal medio (desviación estándar), aclaramiento de creatinina 
de 30-50 ml/min, recuento de plaquetas de 50-100.000/mm3 y embolia pulmonar 
incidental en el momento del diagnóstico. 

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

La evaluación de la certeza de la evidencia se realizó utilizando la metodología 
GRADE [29], considerando cinco criterios: riesgo de sesgo, inconsistencia, evidencia 
indirecta, imprecisión y sesgo de publicación, este último no se presentó resultado 
porque el sesgo de publicación es difícil de evaluar entre revisiones de 10 o menos 
estudios (debido a la falta de poder estadístico) [30-32]. La certeza de la evidencia se 
determinó en función de los resultados empleando el programada GRADEpro GDT 
versión 2021, que facilita la síntesis y presentación de los datos para apoyar la toma 
de decisiones en el ámbito de la salud, a través de la elaboración de tablas de resumen 
de resultados (SoF). 



 

 

La versión 2019 de la herramienta Risk of Bias (RoB) 2.0 se empleó para analizar el 
riesgo de sesgo presente en los estudios controlados aleatorios (ECAs) considerados 
en esta investigación [33]. Dicha herramienta abordó distintas áreas potenciales de 
sesgo, empleando un algoritmo para asignar una categorización de riesgo como bajo, 
de preocupación intermedia o alto, tanto por cada área específica como por estudio. 
Dos autores (MAH y JJB) realizaron la evaluación 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 resolución. 

 

2.4. Síntesis y análisis de datos 

Se empleó el programa Review Manager 5.3 (RevMan 5.3), desarrollado por The 
Cochrane Collaboration en Copenhague, Dinamarca, para llevar a cabo los análisis 
estadísticos. Se optó por un modelo de meta-análisis de efectos aleatorios con 
varianza inversa para examinar la diferencia en la eficacia de Apixaban en 
comparación con Dalteparina. Los efectos del tratamiento se calcularon como riesgos 
relativos (RR) acompañados de sus intervalos de confianza (IC) del 95%. Para ajustar 
los IC de los resultados, se utilizó el método Hartung-Knapp, y la dispersión tau2 entre 
los estudios se determinó mediante el método de Paule-Mandel. La variabilidad entre 
los resultados de los estudios se midió con el índice I2, interpretando un I2 mayor al 
60% como una señal de heterogeneidad moderada [34]. 

Se procedió con un análisis detallado siguiendo parámetros establecidos: para 
Apixaban, se administró una dosis de 10 mg dos veces diarias durante los siete días 
iniciales, pasando a 5 mg dos veces diarias posteriormente, y para Dalteparina, se 
prescribió una dosis inicial de 200 unidades internacionales (UI) por kilogramo de peso 
corporal al día durante el primer mes, que luego se ajustó a 150 UI por kilogramo 
diariamente. Se examinaron la recurrencia de tromboembolismo venoso (TEV), 
sangrado mayor y sangrado no mayor clínicamente relevante; se empleó el análisis 
de interacción, considerando p<0.05 como indicativo de una influencia significativa de 
los resultados en la efectividad del tratamiento [35]. Para realizar el metaanálisis, se 
utilizó el software Review Manager 5.3 (RevMan 5.3) de The Cochrane Collaboration, 
ubicado en Copenhague, Dinamarca. 

3. Resultados 

3.1. Subsección 

3.1.1. Selección de estudios  

El diagrama de flujo que resume el proceso de selección de estudios se muestra en 
la Figura 1. En la búsqueda inicial se encontraron un total de 75 registros. Tras excluir 
los estudios duplicados, se conservaron 36 estudios. Posteriormente, durante la 
evaluación de títulos y resúmenes, se excluyeron 27 registros más. Por último, durante 
la evaluación del texto completo, se excluyeron cuatro artículos debido a que tenían 
otro resultado, otro diseño de estudio, no estaban disponibles en texto completo o 
debido al diseño del protocolo. Finalmente, de los cinco artículos seleccionados para 



 

 

la síntesis de la información, tres correspondían al estudio Caravaggio [36-38], uno al 
ensayo ADAM TVE (ETV) [39] y uno de fase II al ensayo PRIORITY [40]. Se considero 
los tres artículos del estudio Caravaggio para tener información completa del este. 

 
 
 
 

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

3.1.2. Descripción y Características de los Estudios 

Las características de los estudios incluidos se presentan en la Tabla 1. Para esta 
revisión sistemática, 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 clínicamente relevante). Las 
dosis en la intervención y el comparador fueron las mismas en los tres ensayos 
clínicos (Caravaggio, ADAM y PRIORITY) con una du-ración de 6 meses de 
tratamiento. La media y la mediana de edad oscilaron entre 64 y 67 años, la proporción 
entre hombres y mujeres fue similar y más del 60% de los pacientes tenían cáncer 
metastásico.
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Registros identificados en  
PubMed (7), Scopus (15), Embase (18), Web 

of Science (7), Cochrane Library (28)  
(n = 75) 

Registros después de eliminar los duplicados (n = 36) 

Títulos y resúmenes tamizados (n = 36) 
Títulos y resúmenes 

excluidos 
 (n = 27) 

Textos completes evaluados para elegibilidad  

(n = 9) 
Textos completos excluidos, con razones (n = 4): 

• Otro desenlace (1) 
• Otro diseño de estudio (1) 
• No disponible a texto completo (1) 

• Diseño de protocolo (1) 

Artículos incluidos en la síntesis cualitativa 

(n = 5) * 

Artículos incluidos en la síntesis cuantitativa 

(n = 5) * 



 

 

Tabla 1. Características de los estudios incluidos. 

Autor, Año 
Diseño del 

estudio 

Número de 

Participantes 

Intervención y 

comparador 
Dosis 

Duración del 

tratamiento 

Desenlaces de eficacia y 

seguridad 
Edad promedio 

Género 

masculino 

Cáncer 

metastásico 

Aclaramiento de 

creatinina 30–50 

ml/min 

Recuento de 

plaquetas 50-

100.000/mm3 

Agnelli et al., 

2020 [28]; 

Ageno et al., 

2020 [29]; 

Verso et al., 

2021 [30] 

Ensayo 

aleatorizado y 

abierto. 

1155 

Apixaban 

Apixaban 10 mg por 

vía oral dos veces al 

día durante los 

primeros 7 días y 5 

mg dos veces al día. 
6 meses 

Desenlaces de eficacia: 

- TEV recurrente 

Desenlaces de seguridad: 

- Sangrado importante 

- Sin hemorragia importante 

clínicamente relevante 

67.2 50.7% 67.5% 8.9% 3.6% 

Dalteparina 

Dalteparina 

subcutánea (200 

UI/kg durante 1 mes 

seguido de 150 UI/kg 

una vez al día). 

67.2 47.7% 68.4% 10.5% 3.8% 

Kim et al., 

2022 [32] 

Ensayo de fase II 

multicéntrico, 

abierto, 

aleatorizado y 

controlado 

90 

Apixaban 

Apixaban 10 mg por 

vía oral dos veces al 

día durante los 

primeros 7 días y 5 

mg dos veces al día. 
6 meses 

Desenlaces de eficacia: 

- TEV recurrente 

Desenlaces de seguridad: 

- Sangrado importante 

- Sangrado clínicamente relevante 

64 (39–77) * 56.8% 86.4% NR NR 

Dalteparina 

Dalteparina 

subcutánea (200 

UI/kg durante 1 mes 

seguido de 150 UI/kg 

una vez al día). 

63 (42–78) * 50.0% 71.7% NR NR 

McBane et al., 

2020 [31] 

Ensayo 

aleatorizado y 

abierto. 

287 

Apixaban 

Apixaban 10 mg por 

vía oral dos veces al 

día durante los 

primeros 7 días y 5 

mg dos veces al día. 
6 meses 

Desenlaces de eficacia: 

- TEV recurrente 

Desenlaces de seguridad: 

- Sangrado importante 

- Sin hemorragia importante 

clínicamente relevante 

- Sangrado mayor más sangrado 

no mayor clínicamente relevante 

64.4 48.0% 65.3% 9.3% 6.7% 

Dalteparina 

Dalteparina 

subcutánea (200 

UI/kg durante 1 mes 

seguido de 150 UI/kg 

una vez al día). 

64.0 48.7% 66.0% 9.3% 8.7% 

Abreviaturas: PE, embolia pulmonar; TEV: tromboembolismo venoso; NR: No informado; * Mediana (rango)



 

 

3.1.3. Evaluación de la certeza de la evidencia del estudio y riesgo de sesgo de los 
estudios 

Para el riesgo de sesgo, se utilizó la herramienta Cochrane RoB 2.0 presentada en la 
figura 2. Los tres ensayos presentaban cierta preocupación en una dimensión 
(desviaciones de las intervenciones planificadas) y alto riesgo en otra (medición de 
resultados), por lo que, en conjunto, los tres estudios tenían un alto riesgo de sesgo. 
La calificación de alto riesgo de sesgo en la medición de resultados y las desviaciones 
de la intervención planificada se basó en varios factores. En lo que respecta al alto 
riesgo de sesgo en la medición de resultados se debe a un cegamiento insuficiente, 
tanto para los participantes como para los investigadores, que puede permitir una 
influencia inconsciente en la medición o determinación de los resultados, porque 
ambos tratamientos tienen vía de administración distinta. Asimismo, los evaluadores 
y participantes (pacientes) sabían el tratamiento que recibían al momento de la 
administración. Las desviaciones de la intervención planificada, como el 
incumplimiento del tratamiento o los cambios imprevistos, pueden sesgar los 
resultados. Además, un seguimiento inadecuado puede contribuir a aumentar el 
riesgo de sesgo en la investigación. 

 

 

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

Se utilizó el programa informático GRADEpro GDT versión 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 sabían qué fármaco estaban recibiendo 
por la vía de administración y, por lo tanto, se perdió el cegamiento. El efecto relativo 
con un IC del 95% no fue estadísticamente significativo para dos resultados (TEV 
recurrente y hemorragia grave). 
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Tabla 2. Resumen de resultados de GRADE. 

Resultado 

Efectos absolutos previstos* 
(95% IC) Efecto relativo 

(95% IC) 

N°. de 
Participantes 
(Estudios) 

Certeza de la 
evidencia 
(GRADE) 

Riesgo con 
Dalteparina 

Riesgo con 
Apixaban 

Eficacia: 
Tromboembolis
mo venoso 
recurrente 

73 por 1000 
37 por 1000 
(12 a 112) 

RR 0.50 
(0.16 a 1.53) 

1501 
(3 experimentos 
controlados 
aleatoriamente) 

⨁◯◯◯ 
Muy bajo a,b 

Seguridad: 
- Sangrado 
importante 

35 por 1000 
45 por 1000 
(11 a 186) 

RR 1.29 
(0.31 a 5.27) 

1501 
(3 experimentos 
controlados 
aleatoriamente) 

⨁◯◯◯ 
Muy bajo a,b 

- Sin hemorragia 
clínicamente 
relevante 

60 por 1000 
91 por 1000 
(63 a 131) 

RR 1.52 
(1.05 a 2.19) 

1501 
(3 experimentos 
controlados 
aleatoriamente) 

⨁◯◯◯ 
Muy bajo a,b 

*La estimación del riesgo para el grupo sometido a la intervención (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 intervención (incluido su 
intervalo de confianza del 95%). El término IC se refiere al intervalo de confianza, y RR a la razón de riesgo. El 
símbolo “⨁” indica certeza en la evidencia proporcionada, mientras que “◯” 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 estimación de efecto. 
Con certeza moderada, se tiene una confianza razonable en la estimación del efecto, aceptando la posibilidad de 
que el efecto real se diferencie en algún grado significativo. La certeza baja implica que la confianza en la 
estimación del efecto es reducida, y el efecto real podría diferir de manera notable de la estimación. La certeza 
muy baja señala escasa confianza en la estimación del efecto, siendo muy probable que el efecto real se desvíe 
significativamente de la estimación. Se añaden las siguientes notas explicativas: a) La conciencia del participante 
sobre el fármaco que se administra, debido a su método de administración, 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. Análisis de desenlaces  

El análisis de desenlaces se realizó en función 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, I2 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; I2 59%). Asimismo, se produjeron 
hemorragias no graves clínicamente 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; I2 0%). 

 



 

 

 

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

4. Discusión 

Según los desenlaces de nuestra revisión sistemática, el Apixaban y la Dalteparina no 
redujeron significativamente el RR de TEV recurrente y hemorragia grave en 
pacientes con TEV asociada a cáncer. Sin embargo, la Dalteparina redujo de forma 
segura el RR de hemorragias no graves clínicamente relevantes con el tratamiento 
anticoagulante en comparación con el Apixaban. El análisis según los desenlaces 
debidos a TEV recurrente fue el desenlace de eficacia, y las hemorragias clínicamente 
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 cáncer [41,42], siendo los ACOD más aceptados debido a su 
administración oral [43,44]. Se realizaron múltiples metaanálisis comparando los 
tratamientos con HBPM y ACOD [45-51]. Algunos desenlaces evaluados en cada 
tratamiento no mostraron diferencias significativas entre HBPM y ACOD, utilizándose 
este último como otra opción de tratamiento para la ETV asociada al cáncer [45-51]. 
Otros estudios han concluido que entre los fármacos utilizados para la prevención y 

 1 
Desenlace de eficacia:  2 
- Tromboembolismo venoso recurrente 3 

 4 
 5 
Desenlaces de seguridad: 6 
- Sangrado mayor 7 

 8 
 9 
- Sangrado no mayor clínicamente relevante 10 

 11 



 

 

el tratamiento de la TEV en pacientes con cáncer, los ACOD tienen una mayor eficacia 
y un riesgo relativamente bajo de hemorragia, y Apixaban es el más 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 metaanálisis de cuatro ECA concluyó que los ACOD son más eficaces en el 
tratamiento de la TEV asociada a neoplasia que la HBPM, aunque se observó un 
mayor riesgo de hemorragia grave o no grave combinada clínicamente relevante [53]. 
Otro metaanálisis de ocho ECA que compararon los ACOD con la HBPM y los 
antagonistas de la vitamina K (AVK) concluyó que los ACOD son el tratamiento óptimo 
para la TEV asociada al cáncer, tienen un riesgo de hemorragia similar o ligeramente 
superior al de la HBPM, son una alternativa más segura a los AVK y tienen un efecto 
prometedor de reducción de la mortalidad, independientemente del estado del cáncer 
en estos pacientes [54]. El ECA PRIORITY de fase II publicado recientemente, en el 
que participaron 90 pacientes con cáncer activo, informó de que el tratamiento con 
ACOD aumentaba aún más el riesgo de hemorragia en comparación con la 
Dalteparina en pacientes con cáncer avanzado activo gastrointestinal superior, 
hepatobiliar o pancreático. Por lo tanto, hay que tener mucho cuidado al seleccionar 
el tratamiento anticoagulante para la TEV asociada al cáncer en pacientes de alto 
riesgo [40]. Dos metaanálisis llegaron a conclusiones similares a las de nuestro 
estudio, describiendo que los fármacos HBPM presentaban menos episodios 
hemorrágicos en comparación con los ACOD [55,56]. Sin embargo, nuestros 
resultados incluyeron dos componentes adicionales, una evaluación de la calidad y 
certeza de la evidencia, y un análisis de desenlaces de eficacia y seguridad según el 
tipo de hemorragia y en pacientes con cáncer. 

En nuestro análisis mediante la tabla de resultados resumidos GRADE, encontramos 
que los pacientes que volvieron a recibir Apixaban presentaron hemorragias no 
mayores estadísticamente significativas y clínicamente relevantes, con un efecto 
absoluto anticipado superior a 91 por 1000 en comparación 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 estadísticas en las hemorragias mayores para los pacientes que utilizaron 
ambos fármacos. De similar manera, el TEV recurrente fue no concluyente en los 
pacientes tratados con Apixaban que con Dalteparina. El número de participantes en 
los ECA evaluados asciende a 1.501, un número considerable para la síntesis de las 
pruebas de ambos fármacos. Sin embargo, en base a las pruebas de muy baja 
certeza, el efecto de los fármacos es incierto; por lo tanto, no puede recomendarse el 
uso de Apixaban porque puede aumentar el riesgo de hemorragias no graves 
clínicamente relevantes en comparación con la Dalteparina. 

En los distintos metaanálisis que evalúan ACODs frente a HBPM descritos 
anteriormente para el tratamiento de la ETV asociada al cáncer, la evaluación se 
realizó de forma conjunta y no directamente entre cada fármaco. Por ello, en nuestro 
estudio, elegimos los fármacos ACODs y HBPM más eficaces y seguros, Apixaban y 
Dalteparina, mostrando desenlaces de eficacia y seguridad de estos fármacos en los 
diferentes tipos de hemorragia y fomentando la necesidad de realizar más ECAs y un 
posterior metaanálisis de estos ensayos. 



 

 

Los diversos factores que contribuyen al riesgo de hemorragia en los pacientes con 
cáncer constituyen un reto para los médicos que administran tratamiento 
anticoagulante a esta población. Estos factores incluyen la fisiopatología del cáncer, 
la trombocitopenia, el tratamiento quimioterápico y la posterior insuficiencia renal, que 
generan inestabilidad hemostática. 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 más ECA sobre el uso de 
estos fármacos para alcanzar conclusiones más sólidas y significativas. 

Nuestro estudio tiene algunas limitaciones que deben tenerse en cuenta. El reducido 
número de estudios disponibles que comparaban Apixaban y Dalteparina no permitió 
una mayor síntesis de los desenlaces; sin embargo, el número de participantes en los 
estudios evaluados proporciona los riesgos relativos con respecto a cada resultado. 
Asimismo, no se realizó un análisis estratificado por tipo de cáncer, debido a que los 
ECA mencionados no brindaban suficiente información para realizar el análisis, los 
resultados de sesgos de publicación no se pudieron realizar debido al bajo poder 
estadístico por la cantidad de estudios. Otra limitación fue el alto riesgo de sesgo en 
la medición de resultados, esto se debió a un cegamiento insuficiente tanto en 
participantes como en investigadores, lo que podría influir inconscientemente en los 
resultados debido a las diferentes vías de administración de ambos tratamientos. La 
falta de cegamiento también implica que los evaluadores y los participantes conocían 
el tratamiento durante la administración. Desviaciones de la intervención planeada, 
como incumplimientos o cambios imprevistos, pueden sesgar los resultados, y un 
seguimiento inadecuado contribuye a aumentar el riesgo de sesgo en la investigación. 

Uno de los puntos fuertes de este estudio es la metodología utilizada, que describe la 
certeza de la evidencia de los estudios y el riesgo de sesgo de los estudios incluidos 
en una revisión sistemática y un metaanálisis. Asimismo, durante la selección de 
estudios se encontró que tres artículos pertenecían al estudio Caravaggio, por lo que, 
se decidió considerar los tres por ser importantes para la obtención completa de 
información del estudio en mención los cuales tenían la misma cantidad en cada 
brazo. Otro punto fuerte es que el estudio PRIORITY se añadió, por primera vez, a un 
meta-análisis para el resumen de sus desenlaces. Además, es importante mencionar 
que no es el momento de contemplar la inclusión de estos medicamentos en el plan 
nacional contra el cáncer cuando las pruebas de su eficacia y seguridad aún no están 
claras. 

5. Conclusiones 

Los pacientes con TEV asociada al cáncer tratados con Apixaban mostraron un menor 
riesgo de TEV recurrente (resultado de seguridad) en comparación con Dalteparina, 
aunque sin diferencias estadísticas. En la evaluación de hemorragias no graves 
clínicamente relevantes, tuvo diferencias estadísticas entre los dos fármacos. 
Asimismo, la certeza de la evidencia de los estudios fue muy baja y el riesgo de sesgo 
alto; por lo tanto, todavía no es posible sugerir que uno de los tratamientos evaluados 
sea más eficaz y seguro que el otro. 

Materiales complementarios: La siguiente información complementaria puede 
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