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ABSTRACT

Background:VonWillebrandDisease (VWD) is a common inherited bleeding disorder.

Patients with VWD suffering from severe bleeding may benefit from the use of sec-

ondary long-term prophylaxis.

Aim: Systematically summarize the evidence on the clinical outcomes of secondary

long-term prophylaxis in patients with VWD and severe recurrent bleedings.

Methods:We searchedMedline and EMBASE throughOctober 2019 for relevant ran-

domized clinical trials (RCTs) and comparative observational studies (OS) assessing the
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effects of secondary long-term prophylaxis in patients with VWD. We used Cochrane

Risk of Bias (RoB) tool and the RoB for Non-Randomized Studies of interventions

(ROBINS-I) tool to assess the quality of the included studies. We conducted random-

effects meta-analyses and assessed the certainty of the evidence using the Grading of

Recommendations Assessment, Development, and Evaluation (GRADE) approach.

Results:We included 12 studies. Evidence fromone placebo controlled RCT suggested

that VWD prophylaxis as compared to no prophylaxis reduced the rate of bleeding

episodes (Rate ratio [RR], .24; 95% confidence interval [CI], .17–.35; low certainty evi-

dence), and of epistaxis (RR, .38; 95%CI, .21–.67; moderate certainty evidence), and

may increase serious adverse events RR 2.73 (95%CI .12–59.57; low certainty). Evi-

dence from four before-and-after studies in which researchers reported comparative

data suggested that VWD prophylaxis reduced the rate of bleeding (RR .34; 95%CI,

.25–.46; very low certainty evidence).

Conclusion: VWD prophylaxis treatment seems to reduce the risk of spontaneous

bleeding, epistaxis, and hospitalizations. More RCTs should be conducted to increase

the certainty in these benefits.

KEYWORDS

bleeding disorder, bleeding episodes, epistaxis, Hemophilia, prophylaxis, VonWillebrandDisease

1 INTRODUCTION

Von Willebrand disease (VWD) is the most common inherited bleed-

ing disorder and mucocutaneous bleeding is a common manifestation.

While most individuals with VWD have only mild symptoms, some

havemore significant bleeding.1,2 VWD is divided into threemain cate-

gories, depending on the typeof defect in vonWillebrand factor (VWF).

Type 1 represents a quantitative deficiency of VWF, type 2 represents

qualitative defects in VWF, and type 3 represents the complete or

almost complete absenceof theVWFprotein. Type3, therefore, results

in themost severe bleeding phenotype, though it is the least frequently

observed type of VWD.3,4 Because type 2 VWD represents functional

defects in the VWFprotein, many patients with type 2 VWDalso expe-

rience severe bleeding. Type1VWD is themost common type, typically

associated with mild to moderate bleeding symptoms. Some patients

with severe type1VWD, however, also experience significant bleeding.

Chronic joint bleeding is mainly observed in type 3 and type

2 VWD.3 Gastrointestinal bleeding can occur in severe VWD and

appears tobeparticularly associatedwith type2Aand type3VWD.3,5,6

Epistaxis, although often mild, can occur frequently, and in rare

instances may even necessitate blood transfusions in some patients.

Heavymenstrual bleeding is also common in femalepatientswithVWD

and can lead to significant blood loss and iron-deficiency anaemia.7,8

When untreated, these bleeding episodes can affect patients’ health

and quality of life.9–12

Prophylaxis, or regular administration of coagulation factor con-

centrate to prevent bleeds, is a mainstay of haemophilia treatment.

Less attention has been given to the use of prophylaxis in patients

with VWD. A recent survey with the aim to prioritizing topics to cover

in guidelines for the management of VWD,13 however, showed that

patients, caregivers, scientists and treaters all believed this was a key

topic for guidelines to address. The aim of this article is to describe the

methods and results of the evidence synthesis process used to support

the development of the recommendation questions about secondary

long-term prophylaxis addressed by the 2020 ASH ISTH NHF WFH

2021 guidelines on themanagement of VWD.13

2 METHODS

2.1 Protocol and registration

We conducted a systematic review (SR) of the literature. We did not

register this SR, but followed methods pre-established and agreed on

with the organizations that sponsored the development of the guide-

lines. We report this SR in accordance with Preferred Reporting Items

for Systematic reviews andMeta-Analyses (PRISMA) guidelines.14

This article addresses the question: In Patients with VWD and with

history of severe and frequent bleedswhat are the comparative effects

of routine prophylaxis administration using VWF replacement therapy

versus no routine prophylaxis?

2.2 Eligibility criteria

We included randomized controlled trials (RCTs) and any type of com-

parative observational studies (OS) (cohort studies, case-control stud-

ies, and before-and-after studies) that reported any of the outcomes
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of interest. The predefined outcomes of interest included:major bleed-

ing, serious adverse events, joint function, mortality, and hospitaliza-

tion.We included patients diagnosedwith any type of VWD, whowere

labelled as having severe and frequent bleeds or being candidates for

secondary long-term prophylaxis, according to the researchers. We

excluded patients with acquired VWD. We included studies that com-

pared the use of secondary long-term prophylaxis, defined as one fac-

tor infusion at least once a week for six months, with no secondary

long-term prophylaxis. We included studies published in any language.

We excluded studies published as conference abstracts.

2.3 Information sources & search

We searched MEDLINE, EMBASE, and the Cochrane Central Register

of Controlled Trials (CENTRAL) from inception until October 2019.We

alsomanually searched the reference lists of relevant articles andexist-

ing reviews. The complete search strategy is available in Appendix 1.

2.4 Study selection and data collection process

Independent reviewers (N.H., A.E., M.K., Y.A., H.T., A.B., H.K. S.M, S.S.,

J.R) conducted title and abstract and full-text screening in duplicate

to identify eligible studies. We extracted data from eligible studies

using piloted and standardized forms inMicrosoft Excel, independently

and in duplicate. Disagreements at all stages were resolved by dis-

cussion to reach consensus, and in consultation with two expert clini-

cian scientists (RM and RB-P) when necessary. When the same study

was reported inmultiple publications, we included the results from the

report with the largest number of patients per outcome, to avoid dou-

ble counting study patients.

2.5 Data items and study outcomes

We extracted the following information when provided; study charac-

teristics (authors, publication year, country, study design, number of

patients), long-term prophylaxis agent and regimen used, outcomes,

type of outcome (i.e., dichotomous, continuous), number of events in

prophylaxis group, and number of events in control group.

The authors extracted the following outcomes from each study:

spontaneous bleeding, the number of bleeding episodes as events per

patient per months, hemarthrosis episodes, epistaxis episodes, heavy

menstrual bleeding as the median rate of event per patient per year,

time to first bleeding, serious adverse events, hospitalization rate of

event per patient, andmortality.

2.6 Risk of bias assessment

We conducted the risk of bias (RoB) assessment for the RCT using the

Cochrane Risk of Bias Tool for RCTs15 and for OS using the RoB in non-

randomized studies of interventions (Robins-I) tool.16

2.7 Data synthesis and analysis

For dichotomous outcomes, we calculated the relative effect of ther-

apies using risk ratios (RRs) and 95% confidence intervals (CIs), for

outcomes reported as incidence rate (e.g., bleeding episodes) we cal-

culated the relative effect of therapies using rate ratios and 95% CIs,

for continuous outcomes we calculated the relative effect of ther-

apies using the mean difference (MD) and 95% CIs. We calculated

incidence ratios when there was no comparative data for an out-

come. We used RevMan17 to conduct random-effects meta-analyses

for RRs and rate ratios, and R18 to pool the results of incidence rates.

Whenwe could not performmeta-analysis, we summarized the results

narratively.

2.8 Assessment of certainty of the evidence

We used the Grading of Recommendations Assessment, Development

and Evaluation (GRADE) approach to assess the certainty of the evi-

dence of each outcome.19 Evidence from RCTs starts as high certainty

and it can be downgraded to moderate, low, or very low certainty due

to RoB, inconsistency, imprecision, indirectness, and publication bias.

Evidence from OS starts as low certainty and can be downgraded for

the same reasons as RCTs, but can also be upgraded if large effect,

and/or dose-response relationship exist. We created summary of find-

ings tables using GradePro.20

2.9 Dealing with missing data

Weused the data available in the studies. Althoughwe planned to con-

tact the researchers if there was missing data that prevented us from

pooling the results across studies, we did not have to.

2.10 Subgroup and sensitivity analyses

Weplanned to conduct subgroup analyses based onVWDtype.Wedid

not plan to conduct any sensitivity analyses.

3 RESULTS

3.1 Study selection

We identified 4698 references for title and abstract screening, and128

references for full text screening. We included 12 studies published in

21 sources (Figure 1). TwoOSpresenteddata as bothwith comparative

and without comparative data which explains the difference between

the reported total (12 studies) and the sum of each study type sepa-

rately (14 studies).
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F IGURE 1 Study flow diagram for included studies

TABLE 1 List of included studies (RCTs)

Citation Country

Recruitment

period N VWD type Sex Age

Agent prescribed

for prophylaxis Follow-up

Peyvandi

2019

Italy,

Germany,

Spain

2006–2016 19 Prophylaxis Group:

30%= Type 1, 40%=

Type 2, 30%= Type 3

On demand treatment:

0%= Type 1, 55.5%=

Type 2, 44.5%= Type

3

74%male On demand treatment:

Median age: 54 years

(Q1, Q3:

45–64)

Prophylaxis treatment:

Median age: 28 years

(Q1, Q3: 15–48)

Fandi, Alphanate 12months

TABLE 2 List of included studies (before and after studies with
Comparative Data)

Citation Country N Prophylaxis Agent

Berntorp, 2005 Sweden 35 Fraction 1-0, Haemate

P/Humate P

Berntorp, 2009 Europe 15 Wilate

Borel-Derlon,

2007

Europe 4 Wilfactin

Federici, 2010 Italy 15 Fanhdi, Alphanate

Holm, 2015 North America

and Europe

105 Not Reported

3.2 Study characteristics

Tables 1–3 summarize the included studies in this review as three bod-

ies of evidence; one randomized clinical trial (RCTs) (Table 1), before-

after OS with comparative data in which researchers provided an

explicit comparison between a period in which patients received pro-

phylaxis and a period in which they did not (i.e., measurement of

outcomes in both periods and comparison between the two periods)

(Table 2), and before-after OS with an implicit comparison with the

time period before (i.e., the outcomewasmeasured based on perceived

improvement in comparison to the time period before) (Table 3).

The included RCT is a phase III, randomized, open label trial.

It compared secondary long-term prophylaxis treatment (n = 10)

using VWF/FVIII concentrate [Fanhdi/Alphanate] versus on-demand

treatment (n = 9) for a median study duration of 12.1 months in

patients with severe/frequent bleeds.21 Four patients from the pro-

phylaxis group discontinued the study for the following reasons:

two patients withdrew their consent, and two patients were lost to

follow up.

We identified five OS with comparative before and after data22–26

andeight before-after studieswithout comparative data.23,25,27–32 The

included studies were conducted across Europe and North America

including multi-center international studies, in which six prophylactic

agents: Haemate P/ Humate P, Wilate, Wilfaction, Fanhdi, Alphanate,

Biostate were administered to a total of 290 patients.
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TABLE 3 List of included studies (before and after studies without comparative data)

Citation Country N Prophylaxis Agent

Berntorp, 2009 Europe 15 Wilate

Castaman, 2013 Italy 31 Haemate

Dunkley, 2010 Australia 4 Biostate

Federici, 2007 Italy 12 Haemate

Federici, 2010 Italy 15 Fanhdi, Aphanate

Khair, 2015 England 4 Wilate

Lillicrap, 2002 Canada 20 Haemate/Humate

Nowak-Gottl, 2013 Germany 15 Wilate

3.3 Effects of secondary long-term prophylaxis
on clinical outcomes

3.3.1 Spontaneous bleeds

Low certainty evidence from one RCT showed that secondary long-

termprophylaxismay reduce spontaneous bleeds (RR, .62; 95%CI, .37–

1.04) when compared to on-demand treatment21 (Table 4).

3.3.2 Bleeding episodes

One RCT and four OS with comparative data reported bleeding

episodes as events per patient per months. Low certainty evidence

from one RCT showed that secondary long-term prophylaxis may

reduce bleeding episodes (rate ratio, .24; 95%CI .17–.35) when

compared to on-demand treatment21 (Table 4), and very low cer-

tainty evidence from the four OS with comparative data showed

that secondary long-term prophylaxis may reduce bleeding episodes

(rate ratio, .34; 95%CI, .25–.46) when compared to no prophylaxis

(Table 5).22,24–26

3.3.3 Hemarthrosis

One RCT reported hemarthrosis episodes. Low certainty evidence

showed that prophylaxis treatmentmay reduce hemarthrosis episodes

(rate ratio .50; 95%CI .06–4.50) when compared to no prophylaxis

(Table 4).21

3.3.4 Epistaxis

One RCT reported on epistaxis episodes. Moderate certainty evi-

dence showed that prophylaxis treatment probably reduces epistaxis

episodes (rate ratio of .38; 95%CI .21–.67) when compared to no pro-

phylaxis (Table 4).21

3.3.5 Heavy menstrual bleeding

One before-and-after observational study with comparative data

reported on heavy menstrual bleeding as the median rate of event per

patient per year. Very low certainty evidence showed that the median

rate of heavy menstrual bleeding per patient per year decreased by

nine episodes (median change [IQR], -9 [95%CI -9.3 to -6.0]). The

median rate was 9.6 before prophylaxis and zero after prophylaxis

(Table 5).26

3.3.6 Time to first bleeding

OneRCTreportedon the time to first bleeding.Moderate certaintyevi-

dence showed that patients who received prophylaxis treatment have

a MD of 31.4 days longer (95%CI 8.44 higher to 54.36 higher) when

comparedwith no prophylaxis (Table 4).21

3.3.7 Serious adverse events

One RCT and five OS without comparative reported serious adverse

events. Low certainty evidence from one RCT showed that prophy-

laxis treatmentmay increase serious adverse events (relative risk 2.73;

95%CI .12–59.57) when compared to no prophylaxis (Table 4). 21 Very

low certainty evidence from 5 OS without comparative data showed

that therewere no serious adverse events in patients treatedwith pro-

phylaxis for VWD (Table 6).22,27,30,32,33

3.3.8 Hospitalization

One before-after observational study with comparative data reported

on hospitalization as rate of event per patient. Very low cer-

tainty evidence prophylaxis treatment may reduce hospitalization

(rate ratio .64; 95%CI .44–.93) when compared to no prophylaxis

(Table 5).34
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4 DISCUSSION

In this SR,we summarize theoutcomesof secondary long-termprophy-

laxis in patients with VWD and severe and frequent bleeds. Moderate

to very lowcertainty evidence fromRCTs andOS suggests that prophy-

laxis treatment reduces the risk of bleeding episodes, hospitalization,

heavymenstrual bleeding, and epistaxis; and improved the time to first

bleeding event. Prophylaxis may also reduce the number of sponta-

neous bleeds and hemarthrosis. Prophylaxis seemed to result in higher

number of serious adverse events in RCT and no increase in serious

adverse events in OS. Additional outcomes were reported, including

gastrointestinal bleeding and bleeding lasting more than two days. In

thismanuscript, however,weonly included theoutcomesprioritized by

the guideline panel. This review has several strengths. To include all the

potentially relevant evidence in a context in which there are not many

studies, we used broad eligibility criteria.We provide a comprehensive

overview from three different bodies of evidence.

The low certainty of evidence in many studies highlight the need

for future research with a focus on any of the aspects addressed in

this SR to inform decision-making confidently. While there were sev-

eralOS reporting onprophylaxis in patientswithVWD, thepatient bur-

den of receiving prophylaxis weighted with the benefits of prophylaxis

is poorly reported in literature making implications for clinical practise

restricted.

Moreover, although VWD is a relatively common bleeding disorder,

the population that has a disease severity enough to require prophy-

laxis is low, which may have attributed to the low enrollment numbers,

and RCTs need a larger number of patients to make a valid assessment

on the use of prophylactic treatment in patients with VWD. Further

research on the use of prophylaxis compared to on demand treatment

is needed. Research on the impact of prophylaxis use for the manage-

ment ofmucosal bleeding,menstrual bleeding,GI bleeding andonqual-

ity of life will aid clinicians in determining the best management plan

for patients with severe bleeding. There was little accounting for pos-

sible confounders in the studies included in our review. Further RCTs

and well-designed comparative OS in which researcher account for

confounding factors are needed to address the use of prophylaxis in

patients with VWDand the patient enrolment issues andmay be infor-

mative than the literature available to date. Possible confounding fac-

tors can help future researchers to plan their studies include gender,

age, VWF levels, VWD classification, and comorbidities.

This review has a few limitations. The findings of the review are lim-

ited by the articles and the study design of the included studies. Qual-

ity of life (QoL) and Cost effectiveness data was not reported in the

studies eligible to be included in our review, which may warrant future

research that assesses QoL and cost effectiveness as important out-

come sin patients with VWD.

It can be concluded that based on in general low certainty evidence

VWD prophylaxis treatment seems to reduce the risk of spontaneous

bleeding, epistaxis, and hospitalizations. More RCTs should be con-

ducted to increase the certainty in these benefits with focus on the rel-

ative efficacy for the more common specific bleeding of hemarthroses

and epistaxis.
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