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Abstract

hemophilia type Aand B.

Context: Patients with hemophilia receive coagulation factor replacement for a lifetime. In Iran, on-demand treatment method is used as
a standard. Clinical studies have shown significant improvements in clinical and economic outcomes as a result of the use of prophylaxis
compared with other therapies. The aim of this study was to evaluate the safety and efficacy of prophylaxis in patients with severe

Evidence Acquisition: This is a systematic review and meta-analysis in order to evaluate the safety and efficacy of prophylaxis treatment
in patients with severe hemophilia. To this response, all clinical trials, cohorts, and case-control studies, which have been investigated, were
published between 1970 to Sep of 2017. STROBE and CONSORT checklists have been used according to the type of study to assess the quality
of the study reports, and the results have been analyzed in STATA by meta-analysis methods.

Results: A total of 1439 studies were found in primary search and 17 of them had an inclusion criteria. The mean annual bleeding rate in
prophylays treatment was 2.8 times per person/year. This study also showed that in prophylaxis, the average incidence of adverse effects was
0.13 cases, and the severe adverse effects was 0.06 cases per person|year.

Conclusions: The analysis of the studies entered in this evaluation showed that the adverse effects were significantly lower in patients
treated with prophylaxis than in patients treated with on-demand treatment. This difference was observed in severe adverse effect,
however, it was not statistically significant; this shows that prophilaxis is safer than the on-demand method. The lower annual bleeding
rate in prophylaxis compared with the on-demand treatment method is also a sign of the effectiveness of prophilaxis.
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1. Context

Hemophilia is a rare X chromosome linked disorder,
which is due to a lack of coagulation factors and in-
crease suffering ability to bleeding. It is more common
in men (1) and its prevalence is 1 per 10000 male births
(2). According to the World Hemophilia Federation,
about 450000 people in the world are affected by he-
mophilia (3). A total of 10984 patients with hemophilia
live in Iran (4).

This chronic disease imposes a lot of costs on the pa-
tient’s family and society. The cost of medication, doc-
tor’s visits, hospitalization costs, surgical procedures,
and tests are directly forced to the individual and the
community, in addition, the absence of school and
workplace, disability from treatment, and death are
among the most important costs that are indirectly
caused by hemophilia (5). In Iran, coagulation disor-

ders are among the 20 main causes of the death in in-
fants and children under the age of five (6).

Hemophilia patients are at risk of bleeding in vari-
ous parts of the body, especially the joints (7). Repeated
bleeding (8) and complications resulting from it, great-
ly affect the quality of life, physiological well-being, and
the social life of the patient and damage his productiv-
ity and usefulness (9, 10). Hemophilia patients should
receive lifelong replacement of coagulation factor in
order to prevent bleeding and its effects on tissues and
joints (11). The purpose of prophylaxis is to raise the
level of coagulation factors in the patient’s blood to
prevent spontaneous bleeding and reduce the compli-
cations of the disease (12).

Clinical studies have shown that prophylactic treat-
ment will result in significant improvements in clini-

Copyright© 2019, Health Technology Assessment in Action. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-
Commercial 4.0 International License (http:|/creativecommons.org|licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial
usages, provided the original work is properly cited.



GoudarziR et al.

cal and economic outcomes. These include preventing
joints and total bleeding, preventing joint damage,
reducing disability, reducing school and workplace ab-
senteeism and its efficiency reduction, reducing hospi-
talization, outpatient and daily visits, and quality of life
improvements (13-19).

Like other chronic diseases, hemophilia has a high cost,
especially when treated with prophylaxis (20). Although
hemophilia treatment is expensive and only achievable
for 20% of patients with hemophilia, hemophilic individ-
uals treated with coagulation factors can have an almost
normal life and become productive and responsible citi-
zens (21).

The aim of this study was to compare the safety (adverse
effects and risks of using prophylaxis and on-demand
treatment) and effectiveness (the effect of prophylaxis
and treatment methods on improving quality of life and
returning to daily life, reducing complications and dis-
ability, and so on) that will be done through systematic
review and meta-analysis.

2. Evidence Acquisition

In this study, the safety and efficacy of prophylaxis was
evaluated for patients with severe hemophilia via system-
atic review and meta-analysis.

2.1. Search Strategies

EMBASE, PubMed, Cochrane Library, Medline, Scopus,
OVID, Magiran, SID and Iranmedex databases were
searched by using following strategies: Hemophilia
AND (“prophylaxis” OR “episodic treatment” OR “on-de-
mand treatment”) OR (“hemophilia” AND “prophylaxis”
AND “treatment”) OR (“hemophilia prophylaxis” OR
“hemophilia on-demand treatment” OR “hemophilia
episodic treatment”) OR (“hemophilia treatment” OR
“hemophilia prophylaxis”) AND (“sever hemophilia”)
AND (“hemophilia A” AND “hemophilia B”). Articles
and documentations related to the safety and efficacy
of prophylactic treatment in patients with hemophilia
from 1970 to September 2017 were investigated. In order
to further search, the sources of the articles were also
reviewed.

2.2. Study Selection

First, duplicated articles were removed by using the
EndNote software, then, the abstract of the studies was
investigated and the studies that did not examine the
safety and efficacy were deleted. In the next step, all
sites searched for full text and the articles whose full
text was not available were excluded from the study.
Evaluation of articles include, exclude and extraction
of data were done by two individuals independently
and articles were divided into three groups: related;
non-relevant and required to be reviewed by the third
person.

2.3. Inclusion and Exclusion Criteria

In this study, efficacy studies, clinical trials, or cohort
studies included that were written in English or Farsi
examined the hemophilic treatment method; the in-
tervention used in them was prophylaxis. Studies on
animal populations, studies that have not addressed
the desired outcomes, case study articles, and studies
without full text in Farsi or English were excluded from
this study.

2.4. Studies Quality Assessment

To assess the quality of the study reports, STROBE and
CONSORT checklists have been used according to the
type of study. The scoring of the STROBE checklist is
made up of 44, which is considered to be 1 to 15 weak,
16 to 30 medium, and 31 to 44 to qualify. Studies whose
scores were higher than 16 were entered into meta-anal-
ysis. The CONSORT checklist has 25 items, each with a
score of 1and a maximum score of 25. Studies that were
completed with this checklist above 13 have been en-
tered into meta-analysis.

2.5. Data Extraction

The bibliographic data of the studies, such as the author
of the article, the year of publication, study population,
location of the study, type of study, time of the study,
and the reported outcome in each study were extracted
and collected. ABR (annual bleeding rate), AE (adverse ef-
fects), and SAE (severe adverse effects) used to quantita-
tive analysis.

2.6. Statistical Analysis

The data were analyzed using STATA 12SE. The hetero-
geneity of the studies was studied using Cochran test
and I2 statistics and 12 more than 50% was considered
as heterogeneity. The random effect model in Meta-
analysis was studied on the desired variables. Meta-
analysis was performed based on the type and timing
of the studies.

3. Results

A total of 395 articles, of the 1439 articles found in the
initial searches, have been selected because they were
related to the topic. Of these papers, only 11 articles were
eligible for entry (Figure 1). All of these 11 articles were in
English and have all reported an annual bleeding rate,
however, adverse effects are only reported in 5 articles
and 5 articles with severe adverse effects. The most num-
ber of samples belong to Fisher et al. (22), with 179 pa-
tients, and the least of them belonging to the Collins et
al. (23), study with 20 patients. A total of eight of these
studies were clinical trial trials and seven of these eight
trials were randomized clinical trials, two were cohort,
and one study was case-control (Table 1).
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Figure 1. Identification and inclusion of studies
Table 1. Annual Bleeding Rate in Hemophilic Patients Treated by Prophylaxis Method
No. Author Place Year TypeofStudy ABR(MeantSD) Quality Assessment
Score
1 Smith et al. (15) USA 1996 Cohort 2.8+3.7 30 (44)
2 Fischer et al. (22) France-Netherlands 2002  Case-control 2.8+0.9 32(44)
3 Fischeretal. (24) France 2003 Cohort 0.5+0.5 30(44)
4 Manco-Johnson et al. (14) USA 2007 RCT 12£6.2 16 (25)
5 Collins et al. (23) USA 2010 CT 0.0+0.8 14 (25)
6 Gringeri et al. (25) Italy 201 RCT 25.0+59.4 18 (25)
7 Valentino et al. (26) USA 2012 RCT 11£4.9 16 (25)
8 Manco-Johnson et al. (27) USA 2013 RCT 17.0£9.2 16 (25)
9 Kavakli etal. (28) 2 2015 RCT 2.0+6.8 16 (25)
10 Antunes et al. (29) b 2014 RCT 7.9+8.1 16 (25)
1 Zhao etal. (30) China 2017 RCT 3.0%+5.9 18 (25)

211 countries from Europe, South Africa, America and Asia
bBrazil, USA, Ukraine, Russia, New Zealand
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In this study, we used ABR to assess prophylaxis ef-
fectiveness and AE and SAE to assess safety of prophy-
laxis treatment in hemophilic patients. In the annual
bleeding rate assessment, the heterogeneity test be-

geneous and there is no difference

ABR in prophylaxis was 0.88 (SD = 0.

in the estimated

value of the mean annual bleeding rate between fixed
and random models. Analysis showed that the mean

37) times per year

tween the studies showed that the studies are homo-  (Figure 2).
Study %
ID ES (95%CI) Weight
Gringeri Aetal (2011) 25.00(-91.42,141.42)  0.00
ZhaoY et al (2015) —:b— 3.00(-8.56,14.56) 0.41
Smith MD et al (1996) —30— 2.80 (-4.45,10.05) 1.04
Valentino LA et al (2012) —ir— 1.10 (-8.50,10.70) 0.59
MancoJonson Mj et al (2013) —— 17.00(-.03,35.03) 017
Kavakli K et al (2014) —:»— 2.00 (-11.33,15.33) 0.31
Fischer K. et al (2003) . 0.50 (-0.48,1.48) 57.02
Antunes SV. et al (2014) —|v-°— 7.90 (-7.98,23.78) 0.22
Fischer K. et al (2002) . 2.80 (1.04, 4.56) 17.60
Collins P. et al (2010) . 0.00 (-1.57,157) 2227
Manco-Jonson MD. et al (2007) ‘ 115 (-11.08,13.38) 037
Overall (I-squared =7.0%, p = 0.377) 0.88(0.14,1.62) 100.00
T I‘ T
-141 0] 141

Figure 2. Accumulation chart of mean annual bleeding in hemophilic patients treated by prophylaxis method

As shown in Figures 3 and 4, the results of the analysis
of the studies reported in this study have shown that, in
compare with on-demand treatment, the risk of adverse

effects in the patient treated with p

0.059 (£0.001) per year.

rophylaxis is (0.18

+ 0.44) per year and the risk of severe adverse effects is

Study

ID

RR (95% CI)

ZhaoY et al (2015)

Manco-Jonson M] et al (2013)

Antunes SV. et al (2014)

Collins P. et al (2010)

Manco-Jonson MD. et al (2007)

Overall (I-squared =77.8%, p = 0.004)

|
|

i 0.10 (0.01,1.44)

|

|

—— 0.48(0.30, 0.76)
0.17(0.06, 0.49)
. 0.92(0.57,1.49)

(Excluded)

@ 0.44(0.31,0.62)

%

Weight

14.78

37.56

25.96

21.70

0.00

100.00

T
.00646

Figure 3. Accumulation chart of adverse effects relative risk in hemophilic patients treated by prophylaxis method
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Study

ID

%

RR (95% CI) Weight

Manco-Jonson M] et al (2013)

0.61(0.29,130)  44.79

Manco-Jonson MD. et al (2007)

Antunes SV. et al (2014)

0.80(0.27,2.41)  16.08

Collins P. et al (2010)

0.80(0.41,1.59)  32.51

1.00(0.24,4.15) 6.62

Kavakli K et al (2014) (Excluded) 0.00
Overall (I-squared = 0.0%, p = 0.918) <>> 0.73(0.47,1.14) 100.00
T ‘ T
241 4.15

Figure 4. Accumulation chart of severe adverse effects relative risk in hemophilic patients treated by prophylaxis method

4. Discussion

The aim of this study was to assess the safety and effi-
cacy of prophylaxis in patients with severe hemophilia.
In this study, to evaluate the safety of the methods, the
variables AE and SAE and to evaluate the effectiveness of
the method the variable ABR were analyzed by system-
atic and Meta-analysis, then compared with on-demand
method.

The survey of AE and SAE in the studies entered into
study showed that the RRrelated to AE in patients treated
with prophylaxis was 0.44 than patients treated with on-
demand treatment (P < 0.0001). In the randomized clini-
cal trial of Zhao et al. (30), RR obtained 0.09 and Collins
etal. (23), in their clinical trial, in 2010, showed that RR is
0.92. Other studies have reported the amounts between
these two RR. The reason for this difference can be seen in
the type of study and the study population.

In evaluating the SAE value, the calculated RR was 0.73,
which was not statistically significant (P = 0.164). This
observation suggests that the risk of developing SAE in
patients with severe hemophilia treated with on-demand
treatment is greater than that of prophylaxis-treated pa-
tients.

Following frequent joints hemorrhages, the tissues of
the joint will change and a chronic swelling develops in
the joint, which can damage the constructive surfaces of
the joint (31). When people with severe hemophilia expe-
rience recurrent hemorrhages and chronic hemophilia
arthropathy, they will not only experience more hospi-
tal visits and consume coagulation factors, but will also
experience long-term disabilities, pain, and increased fi-
nancial costs. Apart from joint hemorrhages, other bleed-
ing, especially intracranial hemorrhage, can be the main
causes of mortality and adverse effects in these individu-

Health Tech Asmnt Act. 2019; 3(1).

als (32). The results of these studies indicate that ABR is
much more likely in on-demand treatment than the pro-
phylaxis method. The largest difference was found in ABR
in a randomized clinical trial conducted by Valentino
et al., in 2012. ABR in patients with severe hemophilia,
treated by the on-demand method (43.9), was 40 times
more than patients treated with prophylaxis (0.99), and
the lowest difference observed in this study (3.6 fold) was
seen in a randomized clinical trial, which was conduct-
ed by Antunes et al. (29), in 2014 on 36 patients with se-
vere hemophilia. In this study, ABR was 28.7% in patients
treated with the on-demand method and 7.9% in patients
treated with prophylaxis. In general, and regardless of
the type of study, in all studies, the amount of ABR after
use on-demand treatment is significantly greater than
this outcome after use of prophylaxis (14, 15, 22-30).

Limitations of this study include the lack of access to
unpublished studies, especially theses. There is also a
lack of relevant studies in Iran, making decisions about
generalizing the results obtained in this study to Iranian
patients with hemophilia will be more difficult. There-
fore, it is suggested that with further studies, more docu-
mentation be provided to prove that the prophylaxis is
safer and more effective than the on-demand treatment
in Iranian patients with severe hemophilia.

5. Conclusion

This study showed that the levels of AE and SAE in pa-
tients with severe hemophilia treated with prophylaxis
are far less than the patient treated with on-demand
treatment method; this suggests a greater safety of the
prophylactic treatment method than on-demand. Also,
the lower incidence of ABR in patients with severe he-
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mophilia treated with prophylaxis, has been shown that
prophylaxis is more effective than on-demand treat-
ment. Although in Iran, as in many developing coun-
tries, the on-demand treatment is used as a standard
treatment for severe hemophilia patients, the results
of this study can be a basis for health system decision-
makers to further explore the issue to determine pro-
phylaxis as a standard method for patients with severe
hemophilia.
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