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SUMMARY

Introduction The National Registry of patients with inherited bleeding disorders was established in 1963 and ever since
it has been in charge of the Haemophilia Centre, Blood Transfusion Institute of Serbia, Belgrade.

Objective Purpose was to assess the quality of haemophilia treatment in Serbia from 2000 to 2008 based on the National
Registry data related with the organization of care and quantities, and the choice of products.

Methods Analysis of data collected by the National Registry from January 2000 to December 2008.

Results The National Registry of patients with hereditary coagulopathy encompasses a database of 392 patients with
haemophilia A (HA), 64 haemophilia B (HB), 217 von Willebrand’s disease and 19 with rare bleeding disorders. Treatment
can be obtained in seven haemophilia treatment centres; haematological and paediatric institutes and hospitals in
Belgrade, Nis and Novi Sad, as well as in other twenty local hospitals. From 2000 to 2003 about three million units of
FVIIl concentrate were administered annually, e.g. 0.25 |U/capita/year. Besides, national cryoprecipitate was available
for the treatment. In 2003, National Haemophilia Committee was founded and centralized products supply was intro-
duced. During 2004 and 2005, about five million units of FVIIl concentrate were provided: annually, i.e. 0.65 1U/capita/
year. The choice of products was also improved. Namely, until 2004 the availability of DDAVP, antifibrinolytic drugs and
rFVlla concentrate was limited, while from 2004 these products became available for haemophilia treatment in Serbia.
In order to improve haemophilia care we established international cooperation; education, training, consulting and
participation in clinical and research projects. As the result, FVIIl concentrate consumption in 2008 was 10.5 million
units, e.g. 1.35 IU/capita/year.

Conclusion The considerable improvement of treatment is the result of efforts made by health care and regulatory
institutions in Serbia. Significant support has been provided by cooperation within twinning programmes between
Stockholm and Belgrade Haemophilia Centres in 2003-2004 and Hamilton and Belgrade Haemophilia Centres in

2005-2008.
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INTRODUCTION

Haemophilia is an inherited bleeding disorder due
to FVIII deficiency (HA) or FIX deficiency (HB).
A severe form of haemophilia, with deficient factor
level <1%, is characterized by spontaneous bleeding
episodes into joints and muscles that, if inadequately
treated, are associated with crippling arhropathy pain,
severe joint disease and disability and early death
[1]. Haemophilia is a relatively rare disease, affecting
400,000 persons worldwide; it has a specific social
significance considering the nature of the disease
and therapy that requires highly specialized skills and
considerable financial means. Haemophilia treatment
is complex and expensive resulting in considerable
inequity in provision across the world. Optimal care
for severe haemophilia includes a developed organiza-
tion of haemophilia care, with patients being usually
followed in haemophilia centres supplied with and
adequate drugs, which results in early and optimal
factor replacement for bleeding episodes and the
provision of prophylaxis from early age to prevent
arthropathy [2, 3].

National haemophilia registries are powerful instru-
ments to support health care. The main function of the
registries is to provide accurate data on epidemiology,
e.g. the number of patients, geographical distribution
and adverse events. The registries should also record
data on drug supply, treatment costs and social status of

patients with the main purpose to improve the perfor-
mance of the health care system involving haemo-
philia [4, 5]. According to the European Association
for Haemophilia and Associated Disorders (EHAD),
each country should have a national haemophilia
patient registry [6].

OBJECTIVE

The aim of this paper was to assess the quality of haemo-
philia treatment in Serbia from 2000 to 2008 based
on the National Registry data related to the organiza-
tion of health care, the quantity and choice of prod-
ucts and the frequency of adverse events.

METHODS

The quality of treatment is presented according to
data collected from the National Registry related to
the organization of haemophilia care and the choice
and quantity of therapeutical products.

The National Registry of patients with inherited
bleeding disorders was established in Serbia in 1963
and ever since it has been in charge of the Haemophilia
Centre of the Blood Transfusion Institute of Serbia in
Belgrade. At the Centre series of activities are carried
out; the diagnosis and registration of patients, social,



medical and educational work, follow-up of patients” health
condition, out-patient transfusions, prenatal diagnosis, team
work organization in the treatment of patients, prepara-
tion and follow-up of the national plan for the treatment
of patients and national and international cooperation.

From January 2000 to December 2008, we analyzed data
covering a total of 9 years. On December 3152008 the list
of the registered alive patients with haemophilia in Serbia
included 392 patients with haemophilia A and 64 with
haemophilia B. The Registry included both the patients with
haemophilia, but also 217 patients with von Willebrand’s
disease and 19 patients with rare bleeding disorders.

The National Registry also collects and follows data
related to the choice and quantity of products for haemo-
philia treatment. It also contains the record on the supply
and usage of drugs in therapy.

RESULTS

The organization of haemophilia care in Serbia is in accor-
dance with the national programme carried out by the
Ministry of Health. Patients with haemophilia are regis-
tered in the National Register at the Blood Transfusion
Institute of Serbia in Belgrade. The National Haemophilia
Committee is in charge of planning and monitoring of the
diagnosis and therapy of haemophilia and other inherited
coagulation disorders. Treatment can be obtained in seven
haemophilia treatment centres; haematological and paedi-
atric institutes and hospitals in Belgrade, Ni$ and Novi Sad,
as well as in other twenty local hospitals. The Programme is
financed by the Health Insurance Fund. Centralized drug
supply was introduced in 2004.

A total of 392 haemophilia A and 64 haemophilia B
patients were registered in the National Registry of patients
with inherited bleeding disorders on December 315t 2008.
Over the last 9 years (2000-2008) the median annual
number included 8 newly diagnosed patients with haemo-
philia (range: 4-15). Table 1 illustrates the number and age
of the registered patients.

The control of coagulation factors inhibitor is performed
on regular basis. Since 2000, 170 patients with HA were

Table 1. Number and age of registered haemophilia patients in Ser-
bia (until December 31t 2008)

Disorder Age (years) Total
0-7 8-13 14-18 >18
Haemophilia A 16 31 48 297 392
Haemophilia B 5 5 8 46 64
Total 21 36 56 343 456

tested for the presence of inhibitor and 16 of them were
found positive. The overall prevalence of the FVIII inhib-
itor was 9.4% in patients with HA. According to the inhib-
itor titre 12/16 (75%) were high-responders and 4/12 (25%)
were low-responders. In the same period, 20 HB patients
were tested, and all were negative.

The therapy of choice for haemophilia patients is treatment
with coagulation factors concentrates due to their efficacy
and safety. Plasma derived FVIII/FIX concentrates is available
in Serbia. From 2000 to 2003 around three million units of
FVIII concentrate were administered annually, e.g. 0.25 IU/
capita/year. Besides, national cryoprecipitate was also avail-
able for the treatment. In 2003, the National Haemophilia
Committee was founded which, among other things, resulted
in the introduction of centralized products supply. During
2004 and 2005, considerable quantities of concentrate were
provided; around five million units annually, i.e. 0.65 IU/
capita/year. In order to achieve further improvement in
haemophilia care, we also established international coop-
eration; education, training, consulting and participation in
clinical and research projects. Over the past few years, with
the support of the World Federation of Haemophilia (WFH),
we had cooperation with colleagues from Stockholm, Sweden
and Hamilton, Canada. A twinning programme between
haemophilia centres Karolinska Hospital, Stockholm and
Blood Transfusion Institute, Belgrade took place in 2003-
2004. Another twinning programme took place in 2005-
2008 with colleagues from Haemophilia Centre Hamilton,
Canada. As the result of our activities, FVIII concentrate
consumption in 2008 was 10.5 million units e.g. 1.35 TU/
capita/year. Compared with the year 2000, the quantity
of FVIII concentrate was five times higher in 2008. The
use of cryoprecipitate has been decreasing; in 2008 it was
used in some cases only, and we hope to completely elim-
inate it during 2009 by timely supply and distribution of
the drugs. The use of FIX concentrate was also increasing
and it was three times higher in 2008 as compared to 2000.
FIX concentrate consumption in 2000 was 0.03 IU/capita/
year, and in 2008 almost 800 thousand units were used, e.g.
0.10 IU /capita/year.

The choice of products for haemophilia treatment was
also improved. Namely, until 2004 the availability of DDAVP,
antifibrinolytic drugs, rFVIIa and activated prothrombin
complex concentrate were limited, while from 2004 onwards
these products became available for the treatment of haemo-
philia patients in Serbia. Haemophilia patients with inhibi-
tors, who are also high-responders, are treated with rFVIIa
and activated prothrombin complex concentrate. Table 2
illustrates the choice and quantity of products for haemo-
philia treatment in Serbia during last nine years.

Table 2. Products supply for haemophilia treatment in Serbia (2000-2008)

Concentrate vear

2000 2001 2002 2003 2004 2005 2006 2007 2008
FVIII (IUx103) 1930 1901 3468 2238 4000 4850 8872 8613 10503
FIX (IUX10%) 222 450 302 200 400 500 400 675 781
FVIII-VWF (IUX10%) - - - - 400 400 293 375 470
rFVila (packs/kutija) - 985 690 - 700 840 1644 1635 2295
APCC (IlUX10°) - - - - - - - 120 100




DISCUSSION

According to the EHAD, in each country there should be
a central organization for haemophilia care supported by
centres operating at the local level. This improves disease
outcome in both developing and Western countries [6].
Organization of haemophilia care in Serbia is in accor-
dance with that principle. There is the National Registry
and the National Haemophilia Committee founded in
2003 by the Ministry of Health, with representatives of
haemophilia treatment centres and the National Registry.
The Committee and the Registry are in charge of planning
and monitoring of the diagnosis and therapy of haemo-
philia [7, 8].

Each country should have a national haemophilia patient
registry [6]. Surveillance systems established to monitor
haemophilia population have a substantial impact on haemo-
philia care around the world [4, 9]. Regarding haemophilia,
one of the first registries has been set up in the UK in 1967;
it collects complete data on all new diagnoses of coagula-
tion disorders, treatment, complications, viral transmission
and mortality rates [10, 11, 12]. Another example is the
Canadian clinic registry comprising data on patients with
HA, HB, VWD and rare bleeding disorders related to epide-
miology, the evaluation of viral infections and treatment [13].
Other national haemophilia registries are currently serving
the haemophilia community [14, 15, 16]. From 1963 the
Serbian National Registry at the Blood Transfusion Institute
of Serbia has been collecting data used for epidemiological
surveillance (number of patients, frequency of coagulation
factor inhibitors and viral transmission), preparing a plan
for drugs supply (drugs utilization, treatment costs) and
surveillance of patents’ social status [7, 8].

The key issues in the selection of product are its efficacy
and safety. The first factor replacement concentrates were
derived from human plasma and later factor concentrates
were produced by recombinant technologies which became
available in highly developed countries since the mid-1990s
[1]. None of the currently available recombinant concen-
trates have ever been shown to transmit infective agents,
and according to the United Kingdom Haemophilia Centre
Doctors’ Organization (UKHCDO) guideline, patients with
congenital haemophilia should be treated with recombinant
products, particularly, if they have never been exposed to
plasma products [17]. However, the use of concentrates, and
especially recombinant ones, is limited to the most devel-
oped countries due to the high price [3]. Plasma derived
FVIII/FIX concentrates are available in Serbia and we plan
to introduce recombinant FVIII/FIX concentrate during
2009 for the treatment of haemophilia patients who have
never been exposed to plasma products.

People with haemophilia need to have access to safe
and effective treatment at optimum levels enabling them
to live a normal life [3]. There are wide disparities in the
provision of care for people with haemophilia, because
of the relatively high cost of treatment and the necessary
specialized clinical infrastructure [2, 18]. The national
registries should also record data on drug supply with the
main purpose to improve haemophilia care. Our data will
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be compared with global data gathered by the WFH. The
Global Survey 2007 included data from 100 countries,
which is 88% of the world population [18].

Regarding the quantity of coagulation factor concen-
trates 10.5 million units of FVIII concentrate was admin-
istered in Serbia in 2008, that is 1.35 IU/capita. Comparing
to the Western European countries, where FVIII usage per
capita ranges from 2.8 unit in Greece to 8.4 in Sweden, we
use less FVIII concentrate. However, in comparison to the
year 2000 the quantities of FVIII concentrate increased
five times by 2008. FIX concentrate consumption ranges
from 0,001 IU/capita in the least developed to 0.39 in
highly developed countries. FIX concentrate consumption
in Serbia in 2008 was 0.10 IU/capita, which was in accor-
dance with our economic capacity.

Home treatment and prophylactic treatment should be
available to people with haemophilia in each country as
it has been shown to prevent and improve chronic joint
disease [19, 20]. The available quantities of FVIII/FIX
concentrates in Serbia enable on demand treatment of acute
bleeding episodes partially carried out as home treatment.
The availability of prophylactic treatment, physiatric and
orthopaedic care is still limited.

The most frequent complication of replacement therapy of
haemophilia is the development of inhibitors to the replaced
clotting factor. Retrospective studies have shown a prev-
alence of FVIII inhibitors of 6-20%, while FIX inhibitors
are very rare [21]. The prevalence of Serbian HA patients
known to have developed an inhibitor is 9.3%. Our data are
substantially comparable with those reported in the litera-
ture. Patients with inhibitors, who are also high-responders,
should be treated with rFVIIa or activated prothrombin
complex concentrate. These preparations are licensed in
Serbia and provided by a centralized supply.

The sharing of education and management information
across countries should be encouraged. The WFH estab-
lished twinning programmes between haemophilia centres
and International Haemophilia Training Centres (IHTCs)
more than two decades ago [22, 23]. Within our two twin-
ning projects with Haemophilia Centres in Stockholm and
Hamilton a considerable improvement of haemophilia care
in Serbia has been achieved. Educational programmes were
organized in Belgrade and several physicians, nurses and
technologist from Serbia have been trained internationally
i.e. in Milan, London and Hamilton IHTCs.

CONCLUSION

Much has been achieved for haemophiliacs in the last nine
years. We have safe effective treatment for our patients so
that children with haemophilia can grow with minimal
disability, expecting normal lifestyle and employment pros-
pects. Considerable improvement of the treatment is the
result of efforts made by colleagues in health care insti-
tutions in charge of haemophilia care in Serbia and the
support of the Ministry of Health and the Health Insurance
Fund. Extensive support has been provided through inter-
national cooperation.
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Keanutet neyerba xemopunmje y Cpbmju: nssewutaj

HauunoHanHor perucrpa 3a xemodpunujy

DaHunjena Mukosuh', JburbaHa Pakuh', lopgaHa JaHkoBuh-Tpwibak', Pagmuna baknaja’, iBo Enesosuh?

! Operpetbe 3a xeMocTasy 1 LieHTap 3a xemoodunujy, MHcTutyT 3a TpaHcody3ujy kpsu Cpbuje, beorpaa, Cpbuja;
2 IHCTUTYT 3a XemaTonorujy, KnuHnuku ueHtap Cpbuje; MegnunHckn dakyntet, YHuBep3uTeT y beorpapy, beorpag, Cpbuja

KPATAK CALIPXXA)J

YBop HauyoHanHm pernctap ocoba ¢ ypoheHum Koarynonatuja-
Ma je ocHoBaH 1963. rogrHe 1 oTafa ce Hanasm y oksupy Ogesbe-
tba 3a XeMOCTa3y W LieHTpa 3a xemopunujy VHcTuTyTa 3a TpaH-
cdy3ujy kpeu Cpbuje y Beorpagy.

Linmw paga Linmba papa je 61o ga ce npoLeHn KBanuTeT neyerba
ocoba c xemopunujom y Cpbuju y neprogy 2000-2008. rognHe Ha
OCHOBY MofiaTaka HaLyoHanHor pernucTpa Koju ce ofHoce Ha op-
raHu3auujy neyerba, KONMYMHY 1 U360Op Npenapara Koju ce npu-
Metbyjy y neyetby oBe bonectu.

Metope papa AHanu3a nofataka HaumoHanHor perncrpa npu-
KyrnsbeHux of jaHyapa 2000. go geuembpa 2008. roamHe.
Pesyntatn Y HauynoHanHom peructpy ocoba ¢ ypoheHnm Koa-
ryfonaTtijama pernctposaHa cy 392 6onecHuKa ¢ xeMopunujom
A, 64 c xemodunujom b, 217 ca OoH BunebpaHgosum (von Wille-
brand) oborerbem 1 19 bonecHuka ¢ peTkUM ypoheHum Koary-
nonatujama. bonecHuuy ce neye y cefam pedpepeHTHUX LieHTapa
(y XemMaToNOLWK1M 1 NeAujaTPUjCKNM MHCTUTYTMA U KNIMHUKaMa
y beorpagy, Hosom Cagy v Huwy), kKao n y 20 nokanHux 3apas-
cTBeHux UeHTapa. Og 2000. go 2003. rognHe OKO TpY MUAMOHA
jeanHuua KoHueHTpata FVII je nprmernBaHO roAuilHb€e, OAHO-
cHo 0,25 WJ no cTaHOBHWKY roauilbe. 3a feyerbe je kopuwheH

1 HauMoHanHu Kpuonpeuunutat. foguHe 2003. dopmupaHa je
Penybnnuka cTpyyHa Komucuja 3a xeModuaunjy n yBeaeHo LieH-
Tpanun3oBaHo CHabfeBatbe nekoBuma. Tokom 2004. n 2005. rogu-
He obe3befeHo je OKO MeT MUINOHA jeanHULA TOAULLHbE, OAHO-
CHo 0,65 ) no cTaHoBHYKY roguiitbe. /36op npenaparta je Tako-
He yHanpebheH. Haume, po 2004. rogute DDAVP, aHndubpuHonu-
TWLY U KoHUeHTpaT rFVila cy 6unmu orpaHnyeHo JOCTYNHY, anv o
2004. oBv npenapaTh NoCTajy JOCTYMHY 3a fieuerse xemodunu-
je y Cpbuju. Pagu yHanpeherba 36purbaBarba 0coba ¢ xemodunu-
jom, oTnoyena je mefyHapoAHa capatba Kpo3 efyKaLyjy, ycasp-
waBame, KoHcynTauuje 1 yyewhe y KINUHNYKAM 1 UCTPaXKMBaY-
Kum ctyaunjama. Kao pesyntat, noTpollta KoHueHTpata FVIIy
2008. rognHu je 6una 10,5 MunroHa jegnHMLa, ogHocHo 1,35 )
MO CTaHOBHUKY rOAuLLHE.

3ak/byuak 3HauajHO yHanpehetre neyera ocoba ¢ xemodunu-
jOM je pe3ynTtaT akTVBHOCTM 3[PaBCTBEHNX PajHUKa W peryna-
TOPHMX UHCTUTYLWja Y Cpbmju. 3HauyajHa nofpLUKa OBMUM aKTVB-
HOCTMMa Ce OfiBMjana Kpo3 nporpame CTpyyHe capafte LeHTapa
3a xemodunujy n3 Crokxonma n beorpapa y nepmogy 2003-2004.
roavHe n XamuntoHa v beorpaga y nepuogy 2005-2008. rognHe.

KmyuHe peun: xemobunuja; perncrap; KBauteT fieyerba
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