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Summary. Replacement therapy has significantly im-
proved the life expectancy and lifestyle of people with
haemophilia. The objectives of this article were to study
the reported factor IX (FIX) use on a country-by-
country basis and address the following question: Does
the reported FIX use vary by national economies? We
obtained data on the reported number of international
units (IUs) of FIX used for 90 countries from the
Marketing Research Bureau and the World Federation
of Hemophilia. Results show that the reported FIX use
varies considerably across national economies, even
among the wealthiest of countries.Trends suggest that
the reported FIX usage increases with increasing
economic capacity and has been increasing over time.
Trends also suggest that consumption of FIX has been
increasing at a greater rate in high income countries.

Given these trends, there will likely be an overall
increase in the amount of FIX concentrates used in the
treatment of haemophilia B. We also found that FIX use
both in terms of IUs per capita and IUs per person
provide a complete picture of the level of haemophilia
care within a country. Such information is critical for
planning efforts of national healthcare agencies to
determine realistic budget priorities and pharmaceutical
manufacturers to determine adequate production levels
of FIX concentrates. By improving the data collection
and surveillance of FIX use for the treatment of people
with haemophilia B, we can identify trends and needs of
patients and highlight best treatment practices among
countries.

Keywords: factor IX, haemophilia B

Introduction

Replacement therapy has significantly improved the life
expectancy and lifestyle of people with haemophilia A
and B. The prevalence of haemophilia A and B for a
country increases with its economic capacity and factor
concentrates are more readily available with increased
economic resources [1–3]. There have been other studies
that analysed and showed that the usage of factor VIII
(FVIII) concentrates for a country increased as its
economic resources increased [1–10], but none on
factor IX (FIX) use. We believe this is the first study
to analyse global usage of FIX concentrates. In the
1950s, there was little difference in haemophilia care
worldwide [11–13] and inadequate treatment resulted

in pain, joint deformities, arthropathy, disabilities and
death in childhood or early adult life for those with
severe haemophilia not receiving treatment [3,14–19].
Approximately 70–80% of people with haemophilia A
and B globally, primarily in the developing world,
receive inadequate or no treatment [7,20] because of
unavailable and/or unaffordable factor concentrates
[6,7,9,15,18,21–28]. Increasing the availability and
use of FIX concentrates can improve the mortality and
morbidity for people with haemophilia B. The primary
aims of this research were to study the reported FIX use
on a country-by-country basis and to analyse whether
the amount of FIX used in the treatment of haemophilia
B varies by national economy.

Methods

Factor IX use

We obtained data on the reported number of IUs of FIX
used for 90 countries from the Marketing Research
Bureau, Inc. (MRB) 1996–2006 [29–33] and the World
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Federation of Hemophilia (WFH) 2001–2006 [34–38].
MRB is a market research firm that tracks the annual
number of international units (IUs) sold for FIX concen-
trates on a country basis. MRB obtains FIX use data
through industry and government interviews, but they do
not collect the data annually for each country. The WFH
is a non-profit organisation that tracks the availability of
clotting factor concentrates through its annual global
surveys. WFH obtainsFIX use (IUs) data through a survey
questionnaire of its national member organisations, but
these data are not provided each year to the WFH.

When the reported FIX use (IUs) data from MRB and
WFH are available in the same year, we averaged it. We
also compared these data using:

Percent Difference ¼ jx� yj
xþy

2

� � � 100

where x is the reported FIX use (IUs) from MRB and
y is the reported FIX use (IUs) from the WFH.

We analysed FIX use in terms of IUs per capita and IUs
per person with haemophilia B (PWHB). It is important
to analyse both per capita and per patient measures since
together they provide a complete picture of the level of
haemophilia care within a country [39]. For example,
when the vast majority of people with haemophilia B
have been identified FIX use in IUs per capita closely
reflects the actual amount available for each PWHB and
can be useful for planning current requirements. Per
capita is a better measure for the overall development
trend of haemophilia care than per patient since the
population is stable whereas number of patients identi-
fied is not stable. On the other hand, when the vast
majority of people with haemophilia B in a country have
not been identified, FIX use in IUs per capita will give a
rather unrealistic picture of the actual amount available
for each PWHB. In this situation using IUs per PWHB
provides a better understanding of the actual require-
ments at any time. The FIX use (IUs per capita) for a
country was calculated by dividing the reported number
of IUs of FIX used by its total population in the
appropriate year [40]. The FIX use (IUs per PWHB) for
a country was calculated by dividing the reported number
of IUs of FIX used by the reported number of people with
haemophilia B [34–38,41–43].

Economic classification

We used the World Bank’s economic classification [44]
to describe national economies. Economies are classified
according to the 2006 gross national income (GNI) per
capita (all in US dollars) as determined from the World
Bank Atlas method [44]: low income, $905 or less;
lower middle income, $906–$3595; upper middle
income, $3596–$11115 and high income, $11116 or
more. High income economies are further distinguished
on whether the country is a member of the Organisation

for Economic Co-operation and Development (OECD)
[45]. To avoid countries shifting between economic
categories annually and to allow for observation of
trends in consistent groupings of countries over time, we
applied the 2006 economic categories to all years.

Statistical analysis

We used the mean, standard deviation (SD) and
coefficient of variation (CV) to describe the distribution
of FIX use for each country and each economic
classification. The CV is the SD expressed as a percent
of the mean and is useful for comparing the amount of
variation in dissimilar data sets. An analysis of variance
(anova) compared FIX use between economic classifi-
cations. On a country-by-country basis, we examined
the correlation between FIX use and GNI per capita
[44] and the correlation of FIX use over time. The
strength of the association between these variables was
assessed by its correlation coefficient (R). In addition,
the slope of the regression line (m) for FIX use over time
provided a measure of annual growth of FIX use for a
country. P £ 0.05 is considered statistically significant.

Results

Data on the reported number of IUs of FIX used were
obtained for 90 countries from MRB and WFH. MRB
reported data on 63 countries, whereas the WFH
reported data on 75 countries. Out of the 90 countries,
48 reported FIX use data to both WFH and MRB, 15
reported data to MRB only and 27 to WFH only.

The reported FIX use (IUs) from MRB differed from
the reported FIX use from the WFH. There were 63
instances when the reported FIX use data were available
from both MRB and WFH in the same year. MRB
reported higher levels of FIX usage than WFH in 39
instances with an average difference of 53%; whereas
WFH reported higher levels of FIX usage than MRB in
24 instances, with an average difference of 48%. We
used anova to compare the means of FIX usage from
MRB and WFH by economic classification and the
means were not significantly different.

FIX use (IUs per capita)

Table 1 presents time-series data from 1996–2006 of
the FIX use (IUs per capita) for 90 countries reporting
data to MRB and WFH. There were eleven possible FIX
use observations corresponding to the years 1996–2006,
inclusive. The mean, SD, CV, R and slope (m) were
calculated from these observations. Figure 1 is a histo-
gram of each country’s mean FIX use (Table 1). Sixty-
three percent of countries reported FIX use (IUs per
capita) of 0.2 or less (Fig. 1) with Ireland reporting the
highest use. The mean FIX use (IUs per capita) among
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high income OECD countries ranged from 0.0591 in
Iceland to 2.1593 in Ireland whereas the FIX use for
high income non-OECD countries ranged from 0.0655
in Estonia to 0.5539 in Hong Kong, upper middle
income countries ranged from 0.0355 in Serbia to
0.4997 in Costa Rica, lower middle income countries
ranged from 0.0003 in Indonesia to 0.2027 in Iran and
low income countries ranged from 0.0002 in Bangla-
desh to 0.0063 in Sudan. Some countries had unusually
high FIX use (IUs per capita) when compared to the
countries within their economic classification (Fig. 2).

The mean annual growth of FIX use (IUs per capita)
increased over time with 78 percent of the countries
having a positive slope of their regression line (m)
(Table 1). Specifically, 22 of 24 (92%) high income
OECD countries had positive growth, 4 of 6 (67%) high
income non-OECD countries had positive growth, 20 of
23 (87%) upper middle income countries had positive
growth, 12 of 17 (71%) lower middle income countries
had positive growth and only 2 of 7 (29%) low income

countries had positive growth. The mean annual growth
was positive for all economic classifications except for
the low income countries. The mean growth of FIX use
(IUs per capita per year) was 0.0312 for high income
OECD countries, 0.0258 for high income non-OECD
countries, 0.0179 for upper middle income countries
and 0.0086 for lower middle income countries, whereas
the low income countries had a negative growth that
averaged 0.0009 IUs per capita per year. Countries with
the largest mean annual growth of FIX use (IUs per
capita per year) were Ireland at 0.1522, Hong Kong at
0.1188 and Canada at 0.0982.

The reported FIX use (IUs per capita) varied consid-
erably across economic classifications with use increas-
ing with increasing economic capacity. Table 2 Presents
the mean, SD and CV of each observation in Table 1 by
economic classification and anova results. FIX use for
the high income OECD countries was 0.6494 ± 0.4998
IUs per capita (mean ± SD) whereas the FIX use for the
other economic classifications was 0.0997 ± 0.1376 IUs
per capita (mean ± SD). FIX use was significantly
different for all economic classifications (Table 2)
except between high income non-OECD countries and
upper middle income countries. On a country-by-
country basis, the mean FIX use (IUs per capita) was
moderately correlated (R = 0.63, P < 0.001) with the
mean GNI per capita [44].

FIX use (IUs per PWHB)

Table 3 presents time-series data from 1998 to 2006 of
the FIX use (IUs per PWHB) for 81 countries reporting
data to MRB and WFH. There were nine possible FIX
use observations corresponding to the years 1998–2006,
inclusive. The mean, SD, CV, R and slope (m) were
calculated from these observations. Figure 3 is a histo-
gram of each country’s mean FIX use (Table 3). Sixty
percent of countries reported FIX use (IUs per PWHB)
of 4,000 or less (Fig. 3). The mean FIX use (IUs per
PWHB) among high income OECD countries ranged

57
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Fig. 1. Histogram for the factor IX (FIX) use

(IUs per capita) for each of the 90 countries in

Table 1. The numbers above each bar represent

the number (frequency) of countries with mean

FIX use in the range stated on the abscissa.

Fig. 2. Distribution plot with economic classification on the abscissa and

factor IX (FIX) use (IUs per capita) on the ordinate. The FIX use values

represent the mean FIX use for each of the 90 countries in Table 1. The

economic classification [44] is as follows: 1: High income OECD (Organi-

sation for Economic Co-operation and Development) [45]; 2: High income

non-OECD; 3: Upper middle income; 4: Lower middle income; 5: Low

income. * An outlier falls outside two standard deviations from the mean.
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from 289 in Iceland to 24,171 in the United States
whereas the FIX use for high income non-OECD
countries ranged from 1,908 in Singapore to 23,140 in
Saudi Arabia, middle upper income countries ranged
from 622 in Bulgaria to 15,574 in Costa Rica, middle
lower income countries ranged from 58 in Cuba to
7,018 in Guatemala and low income countries ranged
from 97 in Pakistan to 1,863 in Nepal. Some countries
had unusually high FIX use (IUs per PWHB) when
compared to the countries within their economic
classification (Fig. 4).

The mean annual growth of FIX use (IUs per PWHB)
increased over time with 79 percent of the countries
having a positive slope of their regression line (m)
(Table 3). Specifically, 16 of 16 (100%) high income
OECD countries had positive growth, 2 of 2 (100%)
high income non-OECD countries had positive growth,
15 of 20 (75%) upper middle income countries had
positive growth, 8 of 10 (80%) lower middle income
countries had positive growth and 0 of 4 (0%) low
income countries had positive growth. The mean annual
growth was positive for all economic classifications
except for the low income and lower income countries.
The mean growth of FIX use (IUs per PWHB per year)
was 701 for high income OECD countries, 462 for high
income non-OECD countries and 106 for upper middle
income countries, whereas the lower middle income and
low income countries had negative growth that aver-
aged 278 and 190 IUs per PWHB per year, respectively.
Countries with the largest mean annual growth of FIX
use (IUs per capita per year) were Ireland at 1,541,
United States at 1,309, Argentina at 1,259, Denmark at
1,173, Italy at 1,144, Canada at 1,110 and Brazil at
1,084.

The reported FIX use (IUs per PWHB) varied
considerably across economic classifications with FIX
use increasing with increasing economic capacity.
Table 4 presents the mean, SD and CV of each
observation in Table 3 by economic classification and
anova results. FIX use for the high income OECD
countries was 11,383 ± 6,960 IUs per PWHB

(mean ± SD) whereas the FIX use for the remaining
economic classifications was 2,898 ± 3,912 IUs per
PWHB (mean ± SD). The FIX use was significantly
different for all economic classification except for the
comparison between high income non-OECD countries
and upper middle income countries. On a country-by-
country basis, the mean FIX use (IUs per PWHB) was
moderately positively correlated (R = 0.61, P < 0.001)
with the mean GNI per capita [44].

Discussion

The reported FIX use is significantly different across
national economies, even among the wealthiest coun-
tries. The reported FIX use (IUs per capita and IUs per
PWHB) in the high income OECD countries is signif-
icantly greater than high income non-OECD, upper
middle income, lower middle income and low income
countries. Replacement therapy is available in higher
income countries, but often times not available in less
economically-developed countries because of the inabil-
ity/unwillingness of governments/health insurance com-
panies to pay for treatment and/or unavailable supply of
factor concentrates. While economic capacity correlates
with FIX usage, there can be other factors–such as:
number of PWHB, national attitudes about healthcare,
organisation of healthcare delivery and the role of
patients in making decisions about their own care–that
could explain the differences between economically
similar countries. Other sources of variation between
countries of an upper economic status include the extent
to which recombinant FIX has been introduced as a
treatment modality; the lower recovery of FIX experi-
enced with recombinant compared to plasma derived
products [46] increases the amount of FIX used. In
addition, patient-to-patient variation in recovery of FIX
is notable in haemophilia B [47] and mutations such as
haemophilia B Leyden [48] affect usage considerably.
Thus, FIX usage is also a function of the product type
and particular genetic profile of the individual popula-
tion studied.

Table 2. Statistical analysis of the reported factor IX (FIX) use (IUs per capita) by economic classification [44] for the annual FIX use data in Table 1.

Economic Classification Mean SD CV Range n N

P compares economic classifications

(2) (3) (4) (5)

High Income OECD countries (1) 0.6494 0.4998 77% 0.0591 2.1539 151 25 <0.001 <0.001 <0.001 <0.001

High Income non-OECD countries (2) 0.2001 0.2483 124% 0.0655 0.5539 25 8 0.117 <0.001 <0.001

Upper Middle Income countries (3) 0.1462 0.1317 90% 0.0355 0.4997 128 23 <0.001 <0.001

Lower Middle Income countries (4) 0.0399 0.0585 147% 0.0003 0.2027 83 24 <0.001

Low Income countries (5) 0.0028 0.0042 151% 0.0002 0.0065 36 9

Countries in (2)–(5) 0.0997 0.1376 138% 272 64

G7 countries 0.6697 0.2715 41% 44 7

All countries 0.2962 0.4110 139% 427 90

P compares the mean FIX use for economic classifications using an analysis of variance (anova).

OECD–Organisation for Economic Co-operation and Development [45]; SD, standard deviation; CV, coefficient of variation; n, number of annual FIX use

observations in Table 1 for each economic classification; N, number of countries in each economic classification; G7 countries include: Canada, France,

Germany, Italy, Japan, United Kingdom and United States. Taiwan was not economically classified by the World Bank [44], but was included in the analysis

for all countries.
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Table 3. The reported factor IX (FIX) use (IUs per PWHB–person with haemophilia B) was determined from the reported number of FIX international units

(IUs) used in the treatment of haemophilia B for a country from 1998–2006 [29–38] divided by its reported number of people with haemophilia B in the

relevant year [34–38,41–43].

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 Mean SD CV R m Econ

Albania NA NA NA 202 NA 87 378 405 1,250 464 458 99% 0.76 181 4

Algeria NA NA NA NA 1,265 NA NA NA 1,615 1,440 248 17% NA NA 4

Argentina NA NA NA 2,780 NA 2,114 7,351 NA NA 4,081 2,851 70% 0.67 1,259 3

Australia NA NA 14,000 8,560 NA NA NA 11,893 12,428 11,720 2,289 20% 0.10 75 1

Austria NA 6,344 NA NA NA NA NA NA NA 6,344 NA NA NA NA 1

Bangladesh NA NA NA NA NA 275 200 80 59 154 102 66% )0.97 )77 5

Belarus NA NA NA 855 NA 634 1,042 NA 1,156 922 228 25% 0.67 74 4

Belgium NA 5,111 NA NA 4,735 NA NA NA NA 4,923 266 5% NA NA 1

Belize NA NA NA NA NA 8,571 10,909 NA NA 9,740 1,653 17% NA NA 3

Bosnia-Herzegovina NA NA NA NA NA NA 1,000 NA 1,500 1,250 354 28% NA NA 4

Brazil NA NA NA 5,667 NA 3,881 12,752 11,089 8,712 8,420 3,679 44% 0.57 1,084 3

Bulgaria NA 412 NA 783 NA 324 882 740 592 622 220 35% 0.32 27 3

Canada NA NA NA NA NA NA 13,958 15,902 16,177 15,346 1,210 8% 0.92 1,110 1

Chile NA NA NA 2,330 669 669 NA NA NA 1,223 959 78% )0.87 )831 3

Colombia NA NA NA 1,592 NA 2,583 1,621 2,461 2,153 2,082 462 22% 0.42 101 4

Costa Rica NA NA NA 21,484 NA 16,978 1,852 21,982 NA 15,574 9,421 60% )0.26 )1,454 3

Croatia NA NA NA NA 932 93 NA 554 3,055 1,158 1,310 113% 0.66 471 3

Cuba NA NA NA NA NA NA 34 NA 83 58 34 58% NA NA 4

Czech Republic NA 3,295 NA NA NA NA NA NA NA 3,295 NA NA NA NA 1

Denmark NA 7,419 NA 10,061 NA 14,286 10,836 15,625 NA 11,645 3,310 28% 0.85 1,173 1

Dominican Republic NA NA NA 131 171 171 NA NA NA 158 23 15% 0.87 20 4

Ecuador NA NA NA NA NA NA NA 174 264 219 64 29% NA NA 4

Egypt NA NA 80 NA NA NA NA NA NA 80 NA NA NA NA 4

El Salvador NA NA NA 1,170 NA NA 2,620 NA NA 1,895 1,025 54% NA NA 4

Estonia NA NA NA 1,400 3,000 3,000 NA NA NA 2,467 924 37% 0.87 800 2

Finland NA NA NA NA NA NA NA 12,112 12,050 12,081 43 0% NA NA 1

France NA 8,264 NA NA NA NA NA 18,270 NA 13,267 7,075 53% NA NA 1

Georgia NA NA NA 412 NA 2,348 568 1,933 NA 1,315 970 74% 0.46 262 4

Germany NA 9,893 NA 12,658 NA 12,450 NA 12,330 19,729 13,412 3,706 28% 0.76 987 1

Greece NA 2,055 NA 4,216 NA 4,935 4,170 5,529 5,641 4,424 1,318 30% 0.90 456 1

Guatemala NA NA NA NA NA NA 7,018 NA NA 7,018 NA NA NA NA 4

Hungary NA 3,204 NA 2,271 2,112 NA 5,143 5,086 5,703 3,920 1,583 40% 0.81 484 3

Iceland NA NA NA NA NA 175 339 351 NA 289 98 34% 0.89 88 1

India NA NA NA 174 NA 221 267 215 138 203 49 24% )0.14 )3 5

Indonesia NA NA 184 NA NA 1,496 NA NA NA 840 928 110% NA NA 4

Iran NA NA NA 1,742 NA 4,704 4,420 5,141 3,769 3,955 1,334 34% 0.65 453 4

Iraq NA NA NA NA NA NA 177 NA NA 177 NA NA NA NA 4

Ireland NA 10,390 NA 25,000 NA 33,880 29,442 23,871 22,260 24,140 7,955 33% 0.51 1,541 1

Italy NA 6,126 NA NA NA NA NA 5,942 18,539 10,203 7,220 71% 0.60 1,144 1

Japan NA NA NA NA NA 8,891 NA 10,081 8,924 9,299 678 7% 0.21 94 1

Jordan NA NA 1,379 NA NA NA NA NA 990 1,185 275 23% NA NA 4

Kenya NA NA NA NA NA NA 296 NA NA 296 NA NA NA NA 5

Korea NA NA 6,726 5,895 6,807 NA 6,945 9,501 9,339 7,535 1,506 20% 0.85 543 1

Latvia NA NA NA 3,333 NA 2,310 3,316 4,601 3,024 3,317 829 25% 0.26 112 3

Lebanon NA NA NA NA 13,846 NA 8,291 NA NA 11,069 3,928 35% NA NA 3

Lithuania NA NA NA 2,342 NA NA NA NA 4,021 3,182 1,187 37% NA NA 3

Macedonia NA NA NA 178 148 NA 336 NA NA 220 101 46% 0.89 59 4

Malaysia NA NA 5,693 2,391 NA 9,423 8,042 7,401 7,640 6,765 2,456 36% 0.60 639 3

Mexico NA NA NA 3,038 NA 1,851 3,560 4,378 3,541 3,274 929 28% 0.53 255 3

Mongolia NA NA NA NA NA 517 NA NA NA 517 NA NA NA NA 5

Nepal NA NA NA 463 7,050 1,282 NA 122 397 1,863 2,932 157% )0.42 )597 5

Netherlands NA 5,360 NA NA NA NA NA 6,897 NA 6,128 1,087 18% NA NA 1

New Zealand NA NA 9,177 4,135 NA 2,857 15,171 13,388 8,436 8,861 4,878 55% 0.40 842 1

Norway NA 7,843 NA NA NA NA NA 10,601 NA 9,222 1,950 21% NA NA 1

Pakistan NA NA NA NA NA 248 NA 35 8 97 131 135% )0.97 )84 5

Palestine NA NA NA NA NA NA 425 NA 3,810 2,117 2,393 113% NA NA 4

Panama NA NA NA 1,365 NA 218 1,046 NA 401 758 538 71% )0.59 )153 3

Peru NA NA NA NA NA NA 6,427 2,874 91 3,131 3,176 101% )1.00 )3,168 4

Philippines NA NA 32 NA NA 641 NA NA 190 288 316 110% 0.25 26 4

Poland NA 215 NA 2,077 NA 3,650 NA 2,791 2,900 2,326 1,305 56% 0.78 353 3

Portugal NA 9,412 NA 8,584 NA 9,599 9,775 10,488 10,500 9,726 721 7% 0.79 219 1

Romania NA NA NA 162 NA 649 NA 315 3,759 1,221 1,704 140% 0.70 537 3

Russia NA 1,125 NA NA NA 933 1,101 3,932 6,165 2,651 2,327 88% 0.70 605 3

Saudi Arabia NA NA NA NA NA 23,140 NA NA NA 23,140 NA NA NA NA 2

Serbia* NA NA NA 553 NA 740 476 1,995 1,031 959 617 64% 0.55 177 3

Singapore NA NA 438 3,165 1,899 NA NA NA 2,131 1,908 1,124 59% 0.29 124 2

Slovak Republic NA 2,195 NA 2,370 NA 2,752 2,975 NA 3,664 2,791 577 21% 0.97 206 3
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Some countries are consuming more FIX concentrates
when compared to the countries within their economic
classification–for FIX use (IUs per capita): Ireland,
Hong Kong, Costa Rica and Iran and for FIX use (IUs
per PWHB): United States, Ireland, Costa Rica, Guate-
mala and Nepal. Ireland stands out for its usage of FIX
both in terms of IUs per capita and IUs per PWHB
(Figs 1 and 3). This can be explained by the fact that
Ireland treats its patients using the standards of North-
ern European countries, (i.e. among the highest in the
world) combined with the fact that Ireland has the
highest reported haemophilia B prevalence of 8.07 per
100 000 males [49]. The founder effect [50] is likely
contributing to the high prevalence levels in Ireland. On
the other hand, Iceland had the highest FVIII use [51]
whereas its FIX use was the lowest for high income
OECD countries. The United States also stands out for
using a huge amount of FIX IUs per PWHB. The
reported haemophilia B prevalence for the United States
is lower than expected since it is based solely on patients
who use federally supported haemophilia treatment
centres for care which accounted for about 70% of all

Table 3. (Continued)

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 Mean SD CV R m Econ

Slovenia NA NA NA NA NA 3,429 NA NA NA 3,429 NA NA NA NA 2

South Africa NA NA NA NA NA 3,252 2,264 2,723 2,107 2,587 515 20% )0.75 )298 3

Spain NA 8,758 NA 7,004 NA 8,479 10,000 10,793 16,456 10,248 3,310 32% 0.74 939 1

Sudan NA NA NA NA NA NA 290 NA 797 543 359 66% NA NA 5

Sweden NA 14,124 NA NA NA 16,060 NA NA NA 15,092 1,369 9% NA NA 1

Switzerland NA 7,431 NA 9,059 NA 9,360 9,219 10,051 9,938 9,176 943 10% 0.92 332 1

Thailand NA NA 5,076 NA NA 1,651 NA NA 363 2,363 2,436 103% )0.97 )786 4

Turkey NA NA 19,737 6,422 NA 4,728 5,022 4,902 3,657 7,411 6,103 82% )0.76 )2,000 3

United Kingdom NA 6,343 NA 5,293 NA 6,392 NA 9,134 7,500 6,933 1,457 21% 0.70 358 1

United States 20,221 22,995 22,582 16,318 NA 23,933 27,688 27,956 31,672 24,171 4,843 20% 0.79 1,309 1

Uruguay NA NA NA 724 NA 1,992 2,625 NA NA 1,780 968 54% 1.00 634 3

Venezuela NA NA NA 4,392 NA 5,629 3,798 6,491 3,778 4,818 1,200 25% 0.01 4 3

Vietnam NA NA 193 NA NA NA NA NA 139 166 38 23% NA NA 5

Zimbabwe NA NA NA 667 83 NA NA NA NA 375 412 110% NA NA 5

*In 1992, Yugoslavia was a federation of Serbia and Montenegro. In 2003, it was renamed the State Union of Serbia and Montenegro and officially abolished

the name Yugoslavia. In 2006, Serbia and Montenegro declared independence.

SD, standard deviation; CV, coefficient of variation; NA, not available, no data provided; R, correlation coefficient; m, slope of regression line; Econ–

Economic Classification [44]: 1: High income OECD (Organisation for Economic Co-operation and Development) [45]; 2: High income non-OECD; 3: Upper

middle income; 4: Lower middle income; 5: Low income.
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Fig. 3. Histogram for the factor IX (FIX) use

(IUs per PWHB–person with haemophilia B) for

each of the 81 countries in Table 3. The numbers

above each bar represents the number (frequency)

of countries with mean FIX use in the range stated

on the abscissa.

Fig. 4. Distribution plot with economic classification on the abscissa and

factor IX (FIX) use (IUs per PWHB–person with haemophilia B) on the

ordinate. The FIX use values represent the mean FIX use for each of the 81

countries in Table 1. The economic classification [44] is as follows: 1: High

income OECD (Organisation for Economic Co-operation and Develop-

ment) [45]; 2: High income non-OECD; 3: Upper middle income; 4: Lower

middle income; 5: Low income. * An outlier falls outside two standard

deviations from the mean.
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patients identified [52]. Saudi Arabia had the third
highest FIX use (IUs per PWHB) (Fig. 3). We believe
that the high FIX usage (IUs per PWHB) for Saudi
Arabia is attributed to its low-reported haemophilia B
prevalence of 0.30 per 100 000 males [51]. This may
also be a result of procurement of factor concentrates
that is based on haemophilia B prevalence being
estimated as one-fifth of the total number of people
with haemophilia A and B when the actual number of
people with haemophilia B in some countries is in fact
much lower. However, over a period of time when this
fact is better recognized, the actual use of FIX concen-
trate becomes very low in terms of per capita use as in
Iceland while the per person use may still be much
higher because of their treatment protocols. When
compared to other upper middle income countries,
Costa Rica is consuming more FIX concentrates both in
terms of IUs per capita and IUs per PWHB. The Iran
Hemophilia Center has identified a large haemophilia
population which, in turn, has influenced the consump-
tion of FIX (IUs per capita) to levels higher than
expected based on economic status [53]. Other coun-
tries–Hong Kong, Guatemala and Nepal–having higher
FIX use when compared to countries in their economic
classification merit further research.

Treatment modalities vary from country to country
and have an impact on the level of FIX use. Therefore,
care must be taken when making policy conclusions
concerning FIX requirements for a country without
reviewing the actual number of PWHB identified at that

time and its protocols of treatment. For example, when
the number of PWHB is under-reported in a country,
the reported FIX use (IUs per PWHB) may be higher
than what is actually used per patient. It is difficult to
know whether higher IUs per PWHB mean better care is
being delivered to identified patients, or more patients
are being treated than have been reported to the WFH
or over-treatment is occurring, without a clear under-
standing of the treatment practices for a country.
However, the global trends of FIX use are clear–there
will likely be an overall increase in the amount of IUs of
FIX concentrates used in the treatment of haemophilia
B. Trends also suggest that FIX use has been increasing
at a faster rate with increasing economic capacity. Such
information is critical for planning. By improving the
data collection and surveillance for the treatment of
people with haemophilia B, trends and needs of patients
can be identified and best treatment practices high-
lighted among countries and this, in turn, can lead to
better management and planning of the requirements
and resources for national healthcare agencies to
determine budget priorities and for pharmaceutical
manufacturers to determine adequate production of
FIX concentrates [1,9,54].
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