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Abstract 
Introduction: There are numerous questions surrounding the use, duration of administration, and dosage of clotting 

factor concentrates (CFC). This issue has been so far very controversial and challenging. Given the critical importance of 
the subject, the present study aimed to assess the outcomes of perioperative hemostatic management in hemophilia 
patients without inhibitors undergoing invasive or surgical procedures. 

Methods: All articles published in international databases, such as PubMed, Scopus, Science Direct, and Embase, until 
May 2022 were included. Data analysis was performed using STATA software (version 16).  

Results: The search in databases yielded 1,218 articles and the full text of 192 articles was reviewed. Finally, nine articles 
that met the inclusion criteria entered the analysis. Mean differences of bleeding rate between high-dose prophylaxis 

and episodic groups was -53.40 (MD; 95 CI (-53.72, -53.08); P=0.01). The mean differences of joint bleeding rate between 
intermediate dose prophylaxis and episodic groups was -12.79 (MD; 95 CI (-12.85, -12.74); P=0.01).  

Conclusion: Based on the present meta-analysis, it was revealed that in patients with hemophilia A, the use of prophylaxis 
has better results in terms of annualized bleeding rate and annualized joint bleeding rate than episodic treatment. 
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Introduction 

Hemophilia is a genetic bleeding disorder, and 
the patients suffering from this disease experience 
prolonged bleeding due to coagulation factor 
deficiency (1). In hemophilia A, or classical 
hemophilia, the body is unable to produce 
coagulation factor VIII (2). Hemophilia B is caused 
by the dysfunction of coagulation factor IX (3). This 

disease is treated by injecting a drug containing a 
non-existent coagulation factor into a vein. In some 
people with hemophilia, this factor is recognized by 
the body as a foreign protein, and the body produces  
an antibody (inhibitor) that kills the factor (4). In 
this way, these people become resistant to 
treatment.  

When a person with hemophilia develops an 
inhibitor, they are treated to remove antibodies  
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(immune tolerance induction) and for acute 
episodes of bleeding (5).  The most challenging issue 
for surgeons and hematologists is the 
intraoperative management of hemophilia patients .  
According to reports, the mortality rate of the 
patients undergoing surgery is about 60% (6-8).  
Studies have demonstrated that the improvement of 
postoperative clotting factor concentrates (CFC) 
reduces mortality rate by about 4.5%-5% (9, 10).  
Prophylactic therapies of bleeding and episodic 
invoicing, which are very expensive, are used in the 
treatment of these patients (11).  

Prophylactic therapy defined as the 
administration of a factor in the absence of bleeding 
is a treatment strategy used to reduce bleeding (12).  
Clotting factor concentrate prophylaxis aims to 
preserve joint function by converting severe 
hemophilia (factor VIII or IX less than 1%) into a 
clinically milder form of the disease (13). Surgery in 
hemophilia patients carries the risk of bleeding,  
postoperative infections, and wound healing (14,  
15). Common postoperative complications are 
mainly due to inadequate CFC administration. CFCs  
are more extensively available in developed 
countries. Studies have pointed out that CFCs are 
highly effective in the intraoperative management 
of people with hemophilia who have undergone 
invasive or surgical procedures (6, 16).  

In 2020, World Hemophilia Federation reported 
that it is important to study episodic therapy and 
prophylactic therapy and compare the two methods  
(17). There are numerous questions about use, 
duration of administration, and dosage of CFC, and 
this issue has been so far very controversial and 
challenging. Given the critical importance of this 
subject, the present study aimed to assess the 
outcomes of perioperative hemostatic management 
in hemophilia patients without inhibitors  
undergoing invasive or surgical procedures. 

Methods 

The present research is a systematic review and 
meta-analysis study based on PRISMA guidelines  
(18). A query was conducted on PubMed, Scopus,  
Science Direct, and Embase databases until May 
2022 using the following keywords: 

(((("Hemophilia A"[Mesh] OR "Hemophilia 
B"[Mesh] OR "Factor XI Deficiency"[Mesh] OR "von 
Willebrand Diseases"[Mesh] OR "Hemophilia A with 
Vascular Abnormality" [Supplementary Concept] OR 
"Factor 8 deficiency, acquired" [Supplementary  
Concept] OR  "F8 protein, human" [Supplementary  
Concept]) AND ( "Gastroenterostomy"[Mesh] OR  
"Bariatric Surgery"[Mesh] )) AND "Minor  

Surgical Procedures"[Mesh]) AND ( "Cardiac 
Catheters" [Mesh] OR "Cardiac Surgical Procedures"  
[Mesh] OR  "Cardiac Catheterization"[Mesh] )) AND 
(“Hemostatics" [Mesh] OR "Hemostatics" 
[Pharmacological Action] OR “Hemostatic 
Techniques"[Mesh] ). 

The inclusion criteria entailed randomized 
controlled trials studies, different factor 
replacement therapies, and types of clotting factor 
concentrates. On the other hand, the exclusion 
criteria were the management of hemophilia 
patients with an inherited or acquired hemostatic  
defect other than hemophilia, history of inhibitors,  
low platelet count, and diagnosis of cirrhosis. The 
PECO (participants, exposure, comparison,  
outcome) strategy was used to answer the research 
questions (Table 1).   
 
Table 1. PECO strategy 

PECO 
strategy 

Description 

P Population: patients with hemophilia 

E 
Exposure: invasive or surgical 

procedures 

C 
Comparison: Episodic vs prophylactic 

treatment 
O Outcome: bleeding rate 

 
I2 index test was used to evaluate the level of 

heterogeneity (I2< 50% = low levels, 50<I2< 75% = 
moderate and I2>75% = high levels). 95%  
confidence interval on risk ratio and mean 
differences between episodic vs prophylactic  
treatment about bleeding rate were performed with 
fixed effect model and in-variance and Mantel -
Haenszel method. Data analysis was carried out 
using STATA software (version 16). 

Results 

The database searches yielded 1,218 articles.  
After importing all articles into EndNote.X8 
software, duplicate articles were deleted (n=181).  
Thereafter, 1,037 articles were entered and 
examined in the second stage. At this stage, while 
reviewing the titles and abstracts of articles, 845 
unrelated articles were excluded from the study. In 
the third stage, the full text of 192 articles was  
reviewed. Finally, nine articles that were published 
until May 2022 and met the inclusion criteria 
entered the analysis (Figure 1). 

The number of patients with hemophilia in the 
intervention (prophylaxis) and control groups  
(episodic) were 311 and 272, respectively. Their 
mean age was 23.41 years (Table2). 
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Figure 1. PRISMA flowcharts 

 
Table 2. Summary of studies characteristics 

Study. Years 
Hemophilia 

type 
Sample size 

Mean of 
age 

(years) 

Follow-up 
period 

(months) 
Result 

Intervention control 

Chozie et al., 
2019 (19) 

A 25 25 11.95 11.95 

Improvement was observed at 
the sixth month among 

patients in the prophylaxis 
group. 

Manco‐
Johnson et al., 
2017 (20) 

A 41 42 29 29 
A reduction in joint bleeding 

events was noted in the 
prophylaxis group. 

Verma et al., 
2016 (21) 

A 11 10 6.11 6.11 
The prophylaxis group did not 

experience any significant 
complications. 

Kavakli et al., 
2015 (22) 

A 59 21 29.6 29.6 

The administration of BAY 81-
8973, a full-length, plasma 
protein-free recombinant 

factor VIII product, was well 
tolerated and resulted in a 

reduction in the median 
annualized bleeding rate 

(ABR). 
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Valentino et 
al., 2014 (23) 

B 25 22 28.4 28.4 

Both prophylaxis treatments 
showed a favorable safety 

profile in patients with 
hemophilia B. 

Valentino et 
al., 2012 (24) 

A 34 32 27.5 27.5 

No significant differences were 
observed in Factor VIII 

consumption or adverse event 
rates across the prophylaxis 

regimens. 

Powell et al., 
2012 (25) 

A 63 68 33.6 33.6 

A significant difference in 
efficacy was noted between the 

treatment groups, with the 
rFVIII-FS control group 

showing fewer than 9 bleeds 
per year, compared to the 

subjects treated with BAY 79-
4980. 

Gringeri et al., 
2011 (26) 

A 21 19 4.10 4.10 

Prophylaxis demonstrated 
greater effectiveness when 

initiated early (at or before 36 
months), resulting in fewer 

joint bleeds among patients. 

Manco‐
Johnson et 
al.,2007 (27) 

A 32 33 1.6 1.6 

High titers of factor VIII 
inhibitors developed in two 

boys undergoing prophylaxis, 
while three boys in the 

episodic-therapy group 
experienced life-threatening 

hemorrhages. Hospitalizations 
and infections related to 

central-catheter placement 
showed no significant 

differences between the two 
groups. 

 
Annualized bleeding rate (ABR) 
Subgroup meta-analysis 

The mean differences of bleeding rate between 
high-dose prophylaxis and episodic groups was -
53.40 (MD; 95 CI (-53.72, -53.08); P=0.01). As 
illustrated in Figure 2, the mean bleeding rate was  
lower in the high-dose prophylaxis group than the 
episodic group. The mean differences of bleeding 
rate between intermediate dose prophylaxis and 
episodic groups was -28.34 (MD; 95 CI (-28.82, -
28.46); P=0.01). According to Figure 2, the mean 
bleeding rate was lower in the intermediate-dose 
prophylaxis group than the episodic group. 

Mean differences of Bleeding rate between low 
dose prophylaxis and episodic groups was -9.76 
(MD; 95 CI (-9.97, -9.54); P=0.01). As presented in 
Figure 2, the mean bleeding rate was lower in the 
low-dose prophylaxis group than the episodic 
group.  According to the test of group differences ,  
the difference observed between the groups  
(P=0.00) and high heterogeneity (I2=99%; P=0.00) 

was among the numerous studies which indicate it 
could not provide sufficient evidence. 

 
Annualized joint bleeding rate (AJBR) 
Subgroup meta-analysis 

The mean differences of joint bleeding rate 
between high-dose prophylaxis and episodic groups 
was -40.30 (MD; 95 CI -40.40, -40.11); P=0.01). As 
displayed in Figure 3, the mean joint bleeding rate 
was lower in high-dose prophylaxis group than 
episodic group. The mean differences of joint bleeding 
rate between intermediate dose prophylaxis and 
episodic groups was -12.79 (MD; 95 CI (-12.85, -
12.74); P=0.01). According to Figure 3, the mean of 
joint bleeding rate was lower in intermediate-dose 
prophylaxis group than episodic group. 

The mean differences of joint bleeding rate 
between low dose prophylaxis and episodic groups  
was -6.81 (MD; 95 CI (-6.68, -6.75); P=0.01).  
According to Figure 3, the mean joint bleeding rate 
was lower in low-dose prophylaxis group than 
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episodic group. According to test of group 
differences, the difference observed between the 
groups (P=0.00) and high heterogeneity (I2=100% ; 

p=0.00) was among the numerous studies which 
indicate it could not provide sufficient evidence.

 
Figure 2. Forest plot illustrating bleeding rate between prophylaxis and episodic group  

 

 

Figure 3. Forest plot demonstrating joint bleeding rate between prophylaxis and episodic groups 
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Discussion 

The present study aimed to assess prophylactic  
therapies in comparison with an episodic treatment.  
As evidenced by the findings of the present study, 
prophylactic treatments are more effective and 
have more benefits. High-dose prophylactic  
anticoagulation of ABR had a better dose-response 
effect. Compared to other doses, it was revealed that 
the doses had a more marked effect on ABR and not 
on AJBR. It is worth noting that smaller sample size 
and smaller number of joint hemorrhages should be 
considered and these results should be examined 
more sensitively. According to repeated and 
comprehensive searches, only one study has  
compared high dose and prophylaxis against 
episodic treatment that did not have a large sample 
size. The selected studies in the present research 
were performed in different countries where 
different CFCs were used according to different 
health systems. No study has examined different 
doses of prophylaxis treatment and the effect of 
doses. Therefore, in order to provide sufficient 
evidence and strong results, more studies are 
needed in this field. Based on studies in patients  
with hemophilia, the use of prophylaxis with 
moderate and low doses yielded better results in 
terms of lower ABR and lower AJBR than episodic 
treatment (28, 29). Non-randomized studies  
examining different doses demonstrated lower ABR 
and lower AJBR in the moderate dose group (30,  
31). A study of high and moderate CFC doses 
pointed out that AJBR was less common in high-
dose patients (32, 33). Based on the results of I2, it 
was found that there is a high heterogeneity  
between the findings of the studies and future 
research should employ a similar method so that the 
reported means of the studies are similar since in 
the studies selected for the present meta-analysis ,  
the means reported for ABR and AJBR were very 
different. On the other hand, the CFCs used in the 
studies had different characteristics. In some 
studies, plasma-derived products were used, while 
in some others, recombinant concentrates were 
used, all with standard half-lives. According to the 
World Federation of Hemophilia Guidelines  
2020(34), the use of these two types of CFCs is a 
good treatment for people with hemophilia since 
evidence has suggested that both methods are safe 
for the treatment and prevention of bleeding and 
their positive effects are evident (35). Nonetheless ,  
there is a need for further studies in this area to 
examine the types of CFCs with different 
characteristics. Future studies need to be well-
designed to achieve comprehensive results and 
provide stronger evidence.  

The follow-up period was very different, and 
studies need to be designed with the same follow-
up periods. The sample size of the studies was very 
small and studies with larger sample sizes are 
needed. Moreover, the studies used a variety of 
alternative therapies that should be well-designed 
for future studies. Almost all studies have been 
performed on patients with hemophilia A, and 
mostly on the age group of children. Future studies  
need to be performed on patients with hemophilia 
B and the adult age group. The means reported for 
ABR and AJBR findings were so different that the 
working methodology of future studies should be 
well considered. In addition, the quality of the 
studies was moderate to low and future studies  
should be well designed (blinding participants ,  
large sample size, follow-up period, blinding the 
researcher, and reporting findings). Based on the 
above limitations, great caution needs to be 
exercised in the generalizations of the results of this 
study to the age group of adults and patients with 
hemophilia B. 

Conclusions 

Based on the present meta-analysis, it was  
revealed that in people with hemophilia A, the use 
of prophylaxis has better results in terms of ABR  
and AJBR than episodic treatment. Nevertheless ,  
due to the small sample size and variations in the 
types of alternative treatments with CFC, more RCT 
studies are needed to confirm the available and 
sufficient evidence. Higher-quality studies are 
needed to assist in the decision-making process  
regarding the use of alternative therapies. 
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