
 1Motta RHL, et al. BMJ Open 2017;7:e019161. doi:10.1136/bmjopen-2017-019161

Open Access 

AbstrAct
Introduction The management of patients undergoing 
oral surgical procedures using anticoagulants raises 
concerns regarding the risk of bleeding. Bleeding rates in 
those patients during or after oral surgical procedures are 
uncertain. The aim of this study will be to determine the 
bleeding rate during and after oral surgeries in patients using 
anticoagulants.
Methods and analysis A systematic review will be 
conducted and if appropriate, a meta-analysis of randomised 
clinical trials evaluating the bleeding risk during and after 
oral surgical procedures in patients using anticoagulants 
were selected. The literature search will be conducted 
using electronic databases, such as the Cochrane Central 
Register of Controlled Trials, MEDLINE (via Ovid), Embase 
(via Ovid), Cumulative Index to Nursing and Allied Health 
Literature (via Ovid), LILACS (SciELO) and CAPES database, 
without restriction of languages or date of publication. The 
primary outcome will be the occurrence of local bleeding rate 
during and after oral surgical procedures, and as secondary 
outcome, the following complications will be considered: 
implant failure, healing problems and infections. Groups 
of two independent reviewers will select the titles and 
abstracts for full-text eligibility. For eligible studies, the same 
reviewers will perform data extraction, bias risk assessment 
and determination of the overall quality of evidence for each 
of the outcomes using the Grading of Recommendations 
Assessment, Development and Evaluation classification 
system. Meta-analysis and subgroup analyses will be 
conducted, to all outcomes, if appropriate.
Ethics and dissemination The systematic review will be 
published in a peer-reviewed journal, and brief reports of 
the review’s findings will be released directly to the intended 
audience. The results will help dentists in the decision-
making process to minimise the risk of bleeding in patients 
using anticoagulants in their clinical practice.
PrOsPErO registration number CRD42017056986.

IntrOductIOn
The use of oral anticoagulants has been indi-
cated for the prevention of thromboembo-
lism in patients suffering from heart diseases 
such as ischaemic cardiac disease, atrial 

fibrillation and patients with prosthetic heart 
valves, among others.1 2 

Therefore, some diseases such as venous 
thromboembolism, acute arterial occlusion, 
valvulopathy with subsequent placement of 
the valve prosthesis and atrial fibrillation 
have indication for the use of anticoagu-
lants. The use of these drugs is due to the 
changes in the haemostatic balance between 
clotting and blood anticoagulation, and 
any other more significant change in this 
balance may cause risk of haemorrhage or 
thromboembolism.3

Haemostatic balance keeps constant 
equilibrium between the creation and 
destruction of thrombus. This equilibrium 
is kept by a complex interaction among 
platelets and vascular endothelium, the 
coagulation cascade and the fibrinolytic 
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Protocol

strengths and limitations of this study

 ► Bleeding is a negative outcome in dentistry that 
limits several surgical interventions. Bleeding risk 
rate  in users of oral anticoagulants may contribute 
to minimise bleeding risk for these patients.

 ► The use of Grading of Recommendations 
Assessment, Development and Evaluation will 
evaluate the strength and quality of the evidence 
body concerning the estimate of the effect for each 
outcome, including independent analysis of the risk 
bias, precision, consistency, publication bias and 
indirect evidence.

 ► The method of this review includes explicit eligibility 
criteria, comprehensive and extensive search in 
database, independent and paired evaluation and 
study eligibility. Rates for body of evidence of the 
studies included in the review will be estimated.

 ► The quality of the primary studies to be included 
in this review may be a limiting factor if there 
is heterogeneity in study design and outcome 
measurements.
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system. Blood clotting is one step of the haemo-
static mechanism working in the formation of a solid 
mass composed by a fibrin net that contains blood 
elements such as white cell count, red blood cells and 
platelets.4 5

Anticoagulants may be classified according to its route 
of administration, for example, oral (warfarin, apix-
aban, rivaroxaban, dabigatran, argatroban, ximelagatran, 
among others) and parenteral (high molecular weight 
heparin, dalteparin, enoxaparin, among others). The 
increase in number of these drug users has enabled the 
chances dentist will treat patients undergoing anticoagu-
lant therapies.6 7

Some studies have demonstrated that exodontias, 
when conducted in patients with desirable interna-
tional normalised ratio (INR), may be safely conducted 
and without warfarin and antiplatelet drugs interrup-
tion,8–17 while another study demonstrated a 3.24% 
difference after exodontias between patients using 
warfarin and others not using the drug.18

Some studies of systematic reviews evaluated the 
bleeding risk in patients using anticoagulants and 
submitted to oral interventions.3 14 16 19–22 However, 
some topics raised deserve special attention: the need 
to update the literature and/or of risk of bias assess-
ment3 14 15 22; the absence of findings regarding the 
quality of the evidence3 14 16 19–21; the fact that some 
studies mixed different methodological designs in their 
analyses (randomised clinical trial (RCT), controlled 
clinical trial, guidelines, cohort and case series)3 19 20; 
and the fact that some studies did not restrict INR 
values.21 Therefore, considering these topics mentioned 
and the importance on the subject, new studies have 
been recommended.

These protocols have been researched in dentistry in 
order to guarantee a treatment that prevents the occur-
rence of bleedings and does not expose the patient to risk 
of thromboembolism. Therefore, this systematic review 
aims to determine the bleeding risk during and after oral 
interventions in patients using anticoagulants to help 
professionals to make decisions in clinical practice in 
order to minimise the risks and have adequate manage-
ment in the conduction of these interventions.

MEthOds And AnAlysEs
A systematic review will be conducted according to the 
recommendations described in Cochrane Handbook 
for Intervention Reviews.23 24 Evaluation will be done 
according to the items from Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses statement.23 25

Protocol and registration
Review protocol was registered with the Inter-
national Prospective Register of System-
atic Reviews (protocol CRD42017056986)  
(http://www. crd. york. ac. uk/ PROSPERO).

Eligibility criteria
Inclusion criteria

 ► Participants: adult patients of both gender (over 18 
years old) in need of oral surgery such as exodontias 
and implant placement.

 ► Intervention: the studies will include a group of 
patients anticoagulated with VKA or new anticoagu-
lants and a control group (placebo).

 ► Study design: RCT.

Exclusion criteria
 ► Patients: studies with over 20% of patients using 

two or more antithrombotic agents and studies with 
population that is clearly not representative, that is, 
with different bleeding risks (eg, patients with recent 
episode of cerebrovascular accident, patients who had 
ablation procedures recently and so on).

 ► Interventions: studies that considered INR out of the 
interval 2.0 and 3.0.26

Evaluated outcomes
Studies shall report at least one of the following outcomes: 
postsurgical or transoperative bleeding measured at least 
48 hours after oral surgical intervention. The definition 
of bleeding will be accepted as described in each study. 
Studies may also report oral complications (infections, 
implant failures and healing problems at the surgical 
site), considered as secondary outcomes.

search methods for identification of studies
Electronic database search
The following electronic database will be searched: 
Cochrane Central Register of Controlled Trials part of 
The Cochrane Library; MEDLINE (via Ovid); Embase 
(via Ovid); Cumulative Index to Nursing and Allied 
Health Literature (via Ovid) and BVS (Digital Library 
about Health) without restriction of languages or date of 
publication.

Search strategy
Terms that individually describe bleeding risks and oral 
surgical procedures will be combined. Search strategy will 
be adapted for each database. MEDLINE search strategy 
is provided in box.

Other resources for reference search
Two reviewers will review the reference list of every 
eligible study or citations found in secondary studies in 
order to verify possibly eligible studies. When necessary, 
the main authors of the study will be contacted for further 
information.

Eligibility determination
Four reviewers (RHLM, CdCB, LCL and NKdA), working 
in pairs, will independently screen potentially rele-
vant citations and abstracts and will apply the selection 
criteria. Full texts of all articles will be obtained in case 
either reviewer feels they might be eligible. Two reviewers 
will independently assess the eligibility of each full-text 

http://www.crd.york.ac.uk/PROSPERO
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box search strategy of database: Ovid MEdlInE (1950 to present)

1. Oral surgery.mp. or exp oral surgery/
2. Maxillofacial Surgery.mp.
3. Surgery, Maxillofacial.mp.
4. Oral Surgery.mp.
5. Exodontics.mp
6. Dentistry, Operative.mp.
7. Oral Surgical Procedures.mp.
8. Dental Implants.mp or exp Dental Implant/
9. Implants, Dental.mp.

10. Dental Implant.mp.
11. Implant, Dental.mp.
12. Dental Prostheses, Surgical.mp.
13. Dental Prosthesis, Surgical.mp.
14. Surgical Dental Prostheses.mp.
15. Surgical Dental Prosthesis.mp.
16. Prosthesis, Surgical Dental.mp.
17. Prosthesis, Surgical Dental.mp.
18. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17
19. exp Hemorrhage/or hemorrhage.mp.
20. bleeding$.mp.
21. bleed*.mp.
22. microbleed*.mp.
23. exp Risk/
24. exp Risk Factors/
25. exp Risk Assessment/
26. risk*.mp.
27. 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26
28. 18 AND 27
29. exp Coumarins/
30. (coumarin$ or chromonar or coumestrol or esculin or isocoumarin$ or psoralens or pyranocoumarins or umbelliferones).mp.
31. warfarin.mp. or Warfarin/or warfant.mp.
32. (coumadine or warfant or coumadin or marevan or aldocumar or tedicumar).mp.
33. Acenocoumarol/or acenocoumarol*.mp.
34. (Pradaxa or Dabigatran).mp.
35. (Rivaroxaban or Xarelto).mp.
36. (vitamin k adj3 antagonis*).mp.
37. vitamin k/ai
38. (vk adj2 antagonis*).mp.
39. (endosaban or apixaban).mp.
40. BAY 59–7939.mp.
41. (BMS-562247 or edoxaban or DU-176b or betrixaban).mp.
42. YM150.mp.
43. TAK-442.mp.
44. LY517717.mp.
45. PD0348292.mp.
46. (VKA or VKAs).mp.
47. (NOACs or noac).mp.
48. (DOACs or doac).mp.
49. ((new or novel or direct) adj4 (oral anticoag* or oral anti coag*)).mp.
50. ((novel or new) adj2 (anticoag: or anti coag:)).mp.
51. exp Heparin/
52. (LMWH or heparin or nadroparin or fraxiparin or enoxaparin or clexane or lovenox or dalteparin or fragmin or ardeparin or normiflo or tinzaparin 

or logiparin or innohep or certoparin or sandoparin or reviparin or clivarin or danaproid or orgaran or bemiparin or hibor, badyket, semuloparin, 
parnaparin, fluxum).tw.

53. exp Coumarins/
54. (warfarin or coumadin or acenocoumarol or phenprocoumon or 4-hydroxycoumarins or oral anticoagulant or vitamin K antagonist or VKA).tw.
55. (fondaparinux or arixtra).tw.
56. (ximelagatran or exanta).tw.
57. (pradaxa or dabigatran or rivaroxaban or xarelto or apixaban or eliquis or edoxaban or lixiana or betrixaban or edoxaban or otamixaban).tw.

Continued
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box search strategy of database: Ovid MEdlInE (1950 to present) continued

58. 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 
or 55 or 56 or 57

59. 28 AND 58

article and resolve disagreements by consensus. In case of 
duplicate publication, the article with the more complete 
data will be used.

Kappa statistics will be used to measure agreement 
between the examiners. Values of kappa between 0.40 
and 0.59 have been considered to reflect fair agreement, 
values between 0.60 and 0.8 reflect good agreement and 
values that are 0.75 or more reflect excellent agreement.27

data extraction
Four reviewers (RHLM, CdCB, LCL and NKdA), working 
in pairs, will independently extract the data and will 
record information regarding patients, methods, inter-
ventions, outcomes and missing outcome data using 
standardised and pretested data extraction forms with 
instructions. Two reviewers, in pairs, and independently, 
will be calibrated in the extraction of at least three arti-
cles, and then shall enter in a consensus. This procedure 
shall occur until the reviewers are able to extract data. 
Authors of the study will be contacted to solve any doubts. 
Disagreements will be resolved by consensus concerning 
any unresolved issues referred to another reviewer.

For the articles that are published only as abstracts or 
articles with important missing information, their authors 
shall be contacted in order to obtain complete informa-
tion regarding the missing methods and results.

bias risk
A modified version of Cochrane collaboration will be 
used for bias risk.22 28 The reviewers will independently 
assess the risk of bias for each randomised trial, according 
to the following criteria: random sequence; allocation 
concealment; blinding of the patient, healthcare profes-
sionals, outcome assessors, data collectors and data 
analysts; incomplete outcome data; selective outcome 
reporting; and major baseline imbalance. Reviewers will 
assign response options of ‘definitely yes’, ‘probably yes’, 
‘probably no’ and ‘definitely no’ for each of the domains, 
with ‘definitely yes’ and ‘probably yes’ ultimately being 
assigned a low risk of bias and ‘definitely no’ and ‘prob-
ably no’ a high risk of bias.29 Reviewers will resolve 
disagreements by consensus and one arbitrator (LCL) 
will settle unresolved disagreements.

Possible explanations for heterogeneity will include 
the following: doses (higher vs lower) with an expected 
larger effect with higher doses, duration of the treatment 
(longer vs shorter) with an expected larger effect with 
longer duration of the treatment and the risk of bias, with 
an expected larger effect in trials at high or unclear risk 
of bias versus trials at low risk of bias.

confidence in pooled estimates of effects
The quality of evidence from randomised trials for each 
of the outcomes will also be independently rated by using 
Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) approach.30 31 In the GRADE 
approach, randomised trials begin as high-quality 
evidence but may be rated down by one or more of five 
categories of limitations: risk of bias, inconsistency, indi-
rectness, imprecision and reporting bias.

Considering that bleeding rates are different among 
the studies, some hypothesis will be established and 
considered as heterogeneity: (A) age distribution (old 
age, higher incidence of bleeding); (B) gender distri-
bution (women – higher incidence); (C) ethnic groups 
(geographic area); (D) period of time for surgical proce-
dure (longer periods, higher risk of bleeding); (E) 
type of surgical procedure (more invasive, more risk of 
bleeding); (F) use of local anaesthetic without vasocon-
strictor (without vasoconstrictor, higher risk of bleeding); 
(G) proportion of patients using only one anticoagulant 
drug (higher risk with patients using more than one anti-
coagulant drugs); (H) proportion of present or remote 
bleeding event (higher risk in patients with present 
event); and (I) alcohol/drug abuse (higher risk in this 
kind of patient). 

Heterogeneity associated with pooled effect esti-
mates will be assessed with the use of a X2 test and 
the I2 statistic.32 The following heterogeneity will be 
considered: 0%–40% (no important heterogeneity); 
30%–60% (moderate heterogeneity); 50%–90% 
(substantial heterogeneity); and 75%–100% (consider-
able heterogeneity).

data synthesis
Analyses will be conducted for each coagulant and for 
each outcome of interest. Confidence will be determined 
through estimates for each body of evidence, and analysis 
will be conducted for the body of evidence that ensures 
greater confidence.

Hypotheses will be examined regarding which informa-
tion will be documented in at least 10 studies for inde-
pendent continuous variables or in at least five studies for 
independent categorical variables.

Combined analysis will estimate the bleeding rate for 
100 patients-years exposed to coagulants, severe haem-
orrhage and its subcategories. Variance estimates will be 
used based on CIs, when possible, or the total number 
of patient-years of exposure. If rates, CI and total expo-
sure are not available, the exposure of the average years 
of follow-up will be estimated.
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When the total number of bleeding or patients who 
had haemorrhage are available but bleeding rates are 
not, bleeding rates will be estimated based on the total 
number or bleeding proportion and the average period 
of follow-up. For cases in which studies do not report 
any event, the 0.5 correction of continuity will be used. 
Estimates will be grouped in log scale units with the use 
of DerSimonian and Laird models of random effects 
considered by the inverse variation approach and later 
converted to the rates in natural units.

Meta-analyses will be conducted using Comprehensive 
Meta-Analysis STATA software (V.10.1). Random effects 
meta-analyses27 will be used, which are conservative in the 
way within-studies and between-studies differences are 
considered in calculating the error term used in the analysis. 
For trials that report dichotomous outcomes, the pooled 
relative risk with associated 95% CI will be calculated.

For continuous data, weighted mean difference (WMD) 
will be used and its 95% CI as effect measure. Once WMD 
has been calculated, this value will be contextualised by 
noting, when available, the corresponding anchor-based 
minimally important difference (MID), the smallest change 
in instrument score that patients perceive is important.

If studies reported the same construct using different 
measurement instruments, standardised mean differ-
ence (SMD) will be calculated as sensitivity analysis. The 
SMD expresses the intervention effect in SD units, rather 
than the original units of measurement, with the value of 
an SMD depending on the size of the effect (the differ-
ence between means) and the SD of the outcomes (the 
inherent variability among participants). For outcome 
measures that have an established anchor-based MID, this 
measure will be used to convert the SMD into an OR and 
risk difference.33

To facilitate the interpretation of the effects of contin-
uous outcomes, the MID will be substituted, when MID is 
available for different scales, by the SD (denominator) in 
the SMD equation, which will result in more readily inter-
pretable MID units instead of SD units.34 If an estimate of 
the MID is not available, a statistical approach developed 
by Suissa35 will be used to provide a summary estimate 
of the proportion of patients who benefit from treat-
ment across all studies. Statistical approaches to enhance 
the interpretability of results of continuous outcomes 
outlined in this paragraph will use methods cited as well 
as those described by Thorlund et al.36 Funnel plots will 
be created to explore possible publication bias when at 
least 10 studies have contributed to a pooled analysis.

Combined analysis will be tested by Z-statistic, and 
heterogeneity measured by Q-statistic, among the studies 
analysed by χ2. When heterogeneity is present, a compo-
nent of variance, due to the interstudy variance, will be 
incorporated in the calculation of the CI for the esti-
mate. Studies not including any of the above data will not 
be included in the grouped estimate; for such studies, 
bleeding rates will be descriptively summarised.

Recently developed approaches will be used to address 
missing participant data for dichotomous outcomes29 

and continuous outcomes.37 These approaches will only 
be applied to outcomes that meet the following criteria: 
present significant treatment effect and report sufficient 
missing participant data to potentially introduce clini-
cally important bias.38 Thresholds for important missing 
participant data will be determined on an outcome-by-
outcome basis.

Meta-analysis and subgroup analyses will be conducted, 
to all outcomes, if appropriate; however, if the meta-anal-
ysis is not appropriate due to excessive heterogeneity 
of population, intervention, comparator, outcome or 
methodology, summary tables will be made and narrative 
synthesis will be provided.39

summarising evidence
Results in evidence profiles will be presented as recom-
mended by the GRADE Working Group.40 Evidence 
profiles provide succinct, easily digestible presentations of 
quality of evidence and magnitude of effects. Our evidence 
profiles will be constructed with the help of a software 
program GRADEpro (http:// ims. cochrane. org/ gradepro) 
to include the following seven elements: (1) a list of up to 
seven important outcomes, both desirable and undesirable; 
(2) a measure of the typical burden of these outcomes 
(eg, control group and estimated risk); (3) a measure of 
the difference between risks with and without interven-
tion; (4) the relative magnitude of effect; (5) numbers of 
participants and studies addressing these outcomes, as well 
as follow-up time; (6) a rating of the overall confidence in 
the estimate of effect for each outcome; and (7) comments, 
which will include the MID, if available.

dIscussIOn
This review will assess the possible evidence about the 
bleeding risk during and after oral surgical procedures 
in patients using anticoagulants in order to consistently 
and completely provide evidence estimates using GRADE 
approach.41 The results from this systematic review will help 
dentists make decisions in the clinical practice that will 
minimise the risks of haemorrhages in patients using anti-
coagulants in dental practice.

The data compiled about the bleeding risks in patients 
using anticoagulants will advise these professionals about 
the efficacy and safety of interventions and consequently 
facilitate clinical decisions. This study may also identify 
areas of interest for further investigations.

EthIcs And dIssEMInAtIOn
The submission of this study to the ethics committee is 
not necessary due to the fact that it is a systematic review. 
The systematic review will be published in a peer-reviewed 
journal and presented in conferences or congresses.

The evidence of this study will allow dentists to know 
about the efficacy and safety of anticoagulants in the deci-
sion-making process in the clinical practice in order to 
minimise the risk of haemorrhage in patients using these 

http://ims.cochrane.org/gradepro
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drugs in dental practice. Updates of this study should be 
conducted to inform and orient clinical practice.
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