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Commentary
The two most common congenital bleed-

ing disorders are von Willebrand disease
(VWD) and hemophilia.  VWD is caused by
the defective synthesis or function of a pro-
tein, von Willebrand factor that is necessary
for normal blood clotting.  VWD occurs with
equal frequency in men and women.  Although
the prevalence of this disease is not precisely
known, it is estimated that between one and
two percent of the population are affected.
There are different types and severity of
VWD. Symptoms include heavy or prolonged
menstrual bleeding, easy bruising, frequent or
prolonged nosebleeds, and prolonged bleed-
ing following surgery, dental work, childbirth,
or injury.

  Hemophilia is caused by a defect in the
gene located on the X chromosome that
contains the genetic code for one of the
clotting factor proteins necessary for normal
blood clotting.  A deficiency of factor VIII is
referred to as hemophilia A or “classic”
 hemophilia.  In contrast, a deficiency of factor
IX characterizes hemophilia B, also known as
Christmas disease.  The defect usually occurs
on one of the two female X chromosomes and
results in a carrier state.  When males have
the defect on their only X chromosome, they
have the disease.  Thus, almost all of the
approximately 17,000 people with hemophilia
in the United States are male.

  People with severe hemophilia can
 experience serious bleeding into tissues,
muscles, joints, and internal organs, often
without any obvious trauma.  Repeated
bleeding into joints without adequate
treatment results in crippling chronic joint
disease, one of the severe complications of
bleeding disorders.  In the mid-1970s, treat-
ment for hemophilia was improved through
the use of clotting factor concentrates,

products made from the plasma of donated
blood.  However, because blood donations
from thousands of donors are pooled together
to make these products, many people with
bleeding disorders were infected with
hepatitis B and C viruses and with human
immunodeficiency virus (HIV), the virus that
causes AIDS, before the risk of disease
transmission in blood products was
recognized and prevention measures taken.

  In 1975, Congress initiated federal funding
to specialized hemophilia treatment centers
(HTCs) to provide comprehensive care to
people with bleeding disorders.  Since 1986,
the Centers for Disease Control and
Prevention (CDC) has been involved with the
hemophilia community through the HTC
system, primarily through risk-reduction efforts
aimed at preventing secondary infection of
family members with HIV.

  In 1991, CDC received a request from the
National Hemophilia Foundation to expand
their collaborative activities within the
bleeding disorders community.  Meetings with
patients and hemophilia care providers were
held during 1992 to determine the areas of
highest priority.  Based on recommendations
from these constituents, a congressional
mandate was issued to CDC, with the goal of
reducing the human suffering and financial
burden of bleeding disorders by focusing
national emphasis on prevention and early
intervention.  The issues of greatest concern
identified by the bleeding disorders
community were: (1) the safety of the blood
supply from infectious diseases and (2) the
prevention of joint disease.

  In response, CDC developed the Universal
Data Collection Program (UDC).  The
purpose of UDC is two-fold: (1) to establish a
sensitive blood safety monitoring system
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among people with bleeding disorders and
(2) to collect a uniform set of clinical
outcomes information that can be used to
monitor the occurrence of and potential risk
factors for infectious diseases and joint
complications.

  People with bleeding disorders are enrolled
in UDC by care providers in each of the
nation’s 134 federally funded HTCs.  As part
of the project, a uniform set of clinical data
and plasma specimens is collected by HTC
staff each year during each participant’s
annual comprehensive clinic visit.   A portion
of the plasma specimen is used to perform
free screening tests for hepatitis A, B, and C
viruses and for HIV.  The remainder of the
specimen is stored for use as needed in
future blood safety investigations.

  Enrollment in UDC began in May 1998.
Information about eligibility requirements,
enrollment procedures, and data collection
can be found in the Technical Notes of this
report.  Participating HTCs are listed by
region in the Acknowledgements.  A regional
map is included at the end of this report.

  The purpose of this surveillance report is to
disseminate the information being collected
by UDC to public health workers, health
educators and planners, other care providers,
and patients in the bleeding disorders
community.  The report contains information
about the demographic characteristics of the
participants, their blood and factor product
use, and the occurrence and treatment of joint
and infectious diseases.

  We hope that this information will prove
useful to those involved in efforts to reduce or
prevent the complications of these conditions.
In this volume, we focus on females with von
Willebrand disease because of previous

requests and ongoing interest in this special
population.  The next volume will contain data
on all UDC patients through December 2002.

  The proper interpretation and appropriate
use of surveillance data require an
understanding of how the data are collected,
reported, and analyzed.  Therefore, readers of
this report are encouraged to review the
Technical Notes, beginning on page 18.

Highlights
  This issue of the UDC Surveillance Report
focuses on women with von Willebrand dis-
ease (VWD) who have been enrolled in UDC.
Following are some highlights taken from the
tables that follow.

• During the period from May 1998 to
December 2002, 1,400 women with
VWD were enrolled in the UDC
project, nearly three-fourths of whom
have Type 1, the mildest form of the
disorder (Table 1). The large
proportion of women with unknown
VWD type reflects, in many cases, the
lack of availability of the complex
testing capability required for the
determination of VWD type in most
laboratories throughout the country.

• For all three VWD types, about 50% of
women receiving care in the treatment
centers are under 21 years of age
(Table 2). A possible reason for this
may be that women experience the
onset of menstruation during these
years and menorrhagia (heavy men-
strual bleeding) prompts many women
with VWD to seek medical attention.
As a result of CDC research, the
American College of Obstetricians
and Gynecologists made
recommendations to screen women
with menorrhagia for VWD.
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• Women with type 1, 2 and 3 VWD
reported on average 3.4, 3.5 and 5.9
episodes of bleeding during the
 previous 6-month period, respectively
(Table 4). Most of the bleeds catego-
rized as “Other” occur in the oral mu-
cosa (gums) and the skin (easy bruis-
ing). Women with type 3 VWD are much
more likely to experience bleeding into
a joint than are women with either of the
milder types.

• The median ages at which women
receiving care in HTCs were diagnosed
with VWD were 1, 7, and 13 years for
type 3, type 2 and type 1 VWD,
respectively (Table 5). The diagnosis of
VWD in women may be delayed for a
variety of reasons including lack of
referral for testing, improper patient
preparation for testing, and difficulties
inherent in the proper implementation
and interpretation of the available tests.
For example, in a CDC survey of 75
women receiving care for VWD in
treatment centers across the U.S., the
average length of time for the diagnosis
after the onset of symptoms was 16
years.

• The most common initial bleeding site
for all three VWD types is the oral
mucosa followed closely by the nasal
mucosa (Table 6). Menorrhagia is a very
common site for the first (abnormal or
unusual?) bleed among women with
type 1 VWD. The majority of women
with either type 2 or type 3 VWD have
received some form of blood product to
treat a bleed during their lifetime.

• The prevalence of immunity to hepatitis
A is less than 40% overall for women

with VWD (Figure 4). Women with
VWD are at risk for receiving blood
and plasma-derived clotting factor
products that have been known to
transmit hepatitis A. For this reason,
susceptible women with VWD should
consider immunization against
hepatitis A.

• The prevalence of immunity to hepatitis
B is about 80% for women with VWD
under 21 years of age (Figure 6).
However, immunity levels decline
among older women and reach a low
of about 40% for women 61 years and
over. Women with VWD are at risk for
receiving blood and plasma-derived
clotting factor products that have been
known to transmit hepatitis B.
Susceptible women with VWD should
consider immunization against
hepatitis B.

• The prevalence of hepatitis C among
women with VWD is highest among
women 21 years of age and older, just
as it is in the general population
(Figure 8).  However, the rates of
infection are 3.5 to 5 times higher for
women with VWD. The elevated rates
are most likely due to treatment with
blood and plasma-derived clotting
factor products prior to the initiation of
donor screening and the availability of
virally inactivated clotting factor.

• The prevalence of immunity to hepatitis
A among women with VWD who are
infected with hepatitis C is quite
 variable throughout the country and
overall is less than 60% (Figure 10).
Infection with hepatitis A can cause
more serious illness among persons
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who are hepatitis C infected. Women
with VWD are at risk for receiving blood
and plasma-derived clotting factor
products that have been known to
transmit hepatitis A. For this reason,
susceptible women with VWD who
are also hepatitis C infected should
consider immunization against
hepatitis A.
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 What You Should Know about Bleeding
 Disorders (1997)

Comprehensive Care for People with
Hemophilia by Shelby Dietrich, MD (1991)

Understanding Hepatitis by Leonard Seeff,
MD (1997)

Information packet on von Willebrand
disease.
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Table 1.  Disease severity among females with VWD

 Figure 1.  Number of years of follow-up for females with VWD

 *All subsequent data presented in this report exclude females with unknown type VWD from
the analysis.

3.0%

10.2%

65.0%

0.3%

21.5%

1 Yr
2 Yrs
3 Yrs
4 Yrs
5 Yrs

vWD Type Number  (%)

Type 1 1015 (72.5)

Type 2a 95 (6.8)

Type 2b 57  (4.1)

Type 2m 8  (0.6)

Type 2n 12 (0.9)

Type 2 other 9  (0.6)

Type 3 86  (6.1)

Unknown 118 (8.4)

Total 1400
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 Figure 3.  Visits by UDC female VWD patients through 2002
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Table 2.  Demographic characteristics of females with vWD

*For not employed categories (Student, Homemaker, etc.) percentages are number in
category out of number not employed.

Ty p e  1
(n  = 1 0 1 5 )

Ty p e  2
(n = 1 8 1 )

Ty p e  3
(n  =  8 6 )

C h a ra c te ris tic N u m b e r P e rc e n t N u m b e r P e rc e n t N u m b e r P e rc e n t

Ag e  G ro u p  (y rs )

  2 -1 0  1 3 2  1 3 .0  2 9  1 6 .0  2 0     2 8 .3

 11 -2 0  3 7 1  3 6 .6  4 9  2 7 .1  2 4  2 7 .9

 2 1 -4 0  2 4 9  2 4 .5  5 4  2 9 .8  2 6  3 0 .2

 4 1 -6 0  2 0 4  2 0 .1  3 4  1 8 .8  1 3  1 5 .1

    > 6 0  5 9  5 .8  1 5  8 .3  3  3 .5

R a c e /E th n ic ity

W hite  7 7 8  7 7 .6  1 3 3  7 3 .5  7 1  8 2 .6

A fric a n A m e ric a n  5 3  1 2 .5  11  11 .2  3  5 .5

H is p a nic  1 2 2  1 2 .0  2 0  11 .0  5  5 .8

A s ia n/P a c i fic  Is la nd e r  2 0  2 .0  9  5 .0  3  3 .5

N a tive  A m e ric a n  8  0 .8  1  0 .6  0  0 .0

O the r  2 4  2 .4  7  3 .9  4  4 .7

E d u c a tio n

P re -e le m e nta ry  5 9  5 .8  1 5  8 .3  1 2  1 4 .0

P rim a ry/S e c o nd a ry  4 3 2  4 2 .6  6 6  3 6 .4  3 2  3 7 .2

H ig h s c ho o l g ra d ua te  2 3 8  2 3 .4  5 0  2 7 .6  1 8  2 0 .9

Te c hnic a l s c ho o l  4 9  4 .8  9  5 .0  4  4 .6

C o lle g e  d e g re e  1 2 4  1 2 .2  2 3  1 2 .7  9  1 0 .5

A d va nc e d  d e g re e  3 6  3 .6  9  5 .0  6  7 .0

O the r  7 7  7 .6  9  5 .0  5  5 .8

E m p lo y m e n t

F ull tim e  2 3 8  2 3 .4  4 0  2 2 .1  1 5  1 7 .4

P a rt tim e  1 0 3  1 0 .2  2 6  1 4 .4  5  5 .8

N o t e m p lo ye d  6 7 4  6 6 .4  11 5  6 3 .5  6 6  7 6 .8

     S tud e nt  4 8 3  7 1 .6 *  7 6  6 6 .1  4 4  6 6 .7

     H o m e m a k e r  8 4  1 2 .5  1 6  1 4 .0  7  1 0 .6

       A b le , no  job  2 2  3 .3  5  4 .3  4  6 .1

     D is a b le d  3 7  5 .5  5  4 .3  9  1 3 .6

     R e ti re d  3 9  5 .8  11  9 .6  1  1 .5

     O the r  9  1 .3  2  1 .7  1  1 .5
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1epyT
)±(naem

2epyT
)±(naem

3epyT
)±(naem

etisgnideelB

tnioJ (1.0 ± )9.0 (2.0 ± )8.1 (3.1 ± )5.2

elcsuM (1.0 ± )3.1 (1.0 ± )4.0 (5.0 ± )5.1

rehtO (2.3 ± )6.9 (3.3 ± )1.41 (2.4 ± )4.8

setisllA (4.3 ± )8.9 (5.3 ± )2.41 (9.5 ± )3.9

1epyT
)5101=n(

2epyT
)181=n(

3epyT
)68=n(

tnemesrubnieR
ecruos rebmuN tnecreP rebmuN tnecreP rebmuN tnecreP

laicremmoC
ecnarusni 732 3.32 74 0.62 12 4.42

OMHlaicremmoC 482 0.82 84 5.62 21 0.41

OPPlaicremmoC 791 4.91 93 6.12 22 6.52

eracideM 65 5.5 01 5.5 6 0.7

OMHeracideM 11 1.1 2 1.1 1 2.1

diacideM 411 2.11 61 8.8 91 1.22

OMHdiacideM 66 5.6 9 0.5 6 0.7

SUPMAHC 41 4.1 1 6.0 2 3.2

ksirhgihetatS
nalp 9 9.0 4 2.2 5 8.5

rehtO 611 4.11 42 3.31 9 5.01

derusninU 04 9.3 7 9.3 4 7.4

Table 3.  Sources* of health care reimbursement listed by females with VWD

*Some people may have listed more than one source of reimbursement.
HMO = health maintenance organization; PPO = preferred provider organization.

Table 4.  Bleeding episodes* among females with VWD

*Values are mean and standard deviation number of bleeding episodes experienced during the
6-month period preceding the UDC visit.
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Table 5.  Age at diagnosis, first bleeding episode, and first HTC visit among

Table 6.  Bleeding history among females with VWD

*Percent is number out of total patients who have ever had a bleeding episode.
** Blood products include, whole blood, blood fraction or component(e.g., platetes, cryoprecipitate,
fresh frozen plasma), or  factor concentrates

  females with VWD

Type 1 Type 2 Type3

n (%) n (%) n (%)
Females who have ever bled   845 (83.3) 158 (87.3) 84 (97.7)

Origin of first bleed*

    Head   15 (17.8) 4  (2.5) 6 (7.1)

    Muscle   2 (0.2) 6  (3.8) 3 (3.6)

    Joint   26  (3.1) 1  (0.6) 3 (3.6)

    Oral mucosa   236 (27.9) 60  (38.0) 31  (36.9)

    Soft tissue   36 (4.3) 6  (3.8) 5  (6.0)

    Pregancancy   21 (2.5) 4  (2.5) 0 --

    Menorrhagia   193 (22.8) 18  (11.4) 0 --

    Nose bleed   175 (20.7) 37 (23.4) 17  (20.2)

    Other   96 (11.4) 16  (10.1) 12  (14.3)

    Unknown   39 (4.6) 5  (3.2) 6 (7.1)

    Missing data  8 (0.9) 2  (1.3) 1 (1.2)

Received blood products  350 (34.5) 118 (65.2) 78  (90.7)

Family history   678 (66.8) 142  (78.5) 49  (57.0)
Total 1015 181 86

 

Type1 Type 2 Type 3

Age diagnosed n = 988 n = 179 n = 83

median (range) 13 (0-73) 7 (0-73) 1 (0-71)

Age at first bleed n = 714 n = 138 n = 73

median (range) 10 (0-57) 4 (0-65) 1 (0-59)

Age first HTC visit  n = 992 n = 175  n = 81

median (range) 14 (0- 73) 11 (0-75) 4 (0-73)
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Table 7.  Joint complications among females with VWD

*Please see Technical Notes (page 17) for the definition of a target joint.

*Any use of the product(s) during the 12-month period preceding the most recent visit.
NOTE: Individuals may have used more than one type of treatment product.

Table 8.  Treatment products currently used* by females with VWD

1epyT
5101=n

2epyT
181=n

3epyT
68=n

tcudorptnemtaerT rebmuN tnecreP rebmuN tnecreP rebmuN tnecreP

rotcaftnanibmoceR 3 3.0 0 -- 1 2.1

IIIVrotcafnamuhrehtO 301 1.01 56 9.53 76 9.77

PFFfoetatipicerpoyrC 21 2.1 1 6.0 2 3.2

nisserpmoseD 215 4.05 25 7.82 1 1.1

desuenoN 393 7.83 26 3.43 51 4.71

Type 1    Type 2 Type 3
      n (%)        n (%)      n (%)

Target joint*   15  (1.5)   3   (1.7)  14  (16.3)

Invasive procedure    19  (1.9)   1   (0.6)  6   (7.0)

Joint infection    16  (1.6)  0   0

Used cane    68  (6.7)  7   (3.9)  8    (9.3)

Used wheelchair    22  (2.2)  2   (1.1)  4    (4.7 )

Any activity restriction    99  (9.8)  14  (7.7)  25  (29.1)

Total 1015 181 86
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Table 9.  Prevalence of HIV by age group among females with VWD

Figure 4.  Prevalence of natural or acquired immunity to hepatitis A virus by
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age group among females withVWD

Age Group Type 1 Type 2 Type 3 Total
years n HIV+  (%) n HIV+  (%) n HIV +  (%)
2 -10 123 0  -- 27 0  -- 20 0    --  170
11-20 347 1 (0.3) 48 0  -- 22 1  (4.6)  417
21-40 236 2 (0.9) 49 1 (2.0) 24 2  (8.3)  309
41-60 196 2 (1.0) 31 0 -- 13 0    --  240
>60 56 0   -- 14 0 -- 3 0    --  73
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Figure 6. Prevalence of natural or acquired immunity to hepatitis B virus by
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Figure 7. Regional distribution of natural or acquired immunity to hepatitis
B virus among females with VWD
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Figure 8.  Prevalence of hepatitis C virus infection by age group among
females with VWD
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Technical Notes
Eligibility Requirements
  To participate in UDC, patients must receive
care in a federally funded HTC and meet at
least one of the following criteria:  (1) be 2
years of age or older with a bleeding
disorder due to congenital deficiency or
acquired inhibitors in which any of the
coagulation proteins is missing, reduced, or
defective and has a functional level of less
than 50 %; or (2) be 2 years of age or older
with a diagnosis by a physician of
von Willebrand disease.  Individuals
specifically excluded from participation in
UDC include persons with any of the
following: (1) an exclusive diagnosis of a
platelet disorder, (2) thrombophilia, or (3)
coagulation protein deficiencies due to liver
failure.

Data Collection
  UDC data are collected during a
participant’s “annual visit”, which ideally
should occur once each calendar year
(January—December), with the interval
between visits as close as possible to 12
months.  Data are collected according to
guidelines and definitions detailed in
surveillance manuals provided to HTC staff
by CDC.  Informed consent for participation
is obtained each year.  Demographic infor-
mation and reasons for refusal are obtained
using a patient refusal form for all eligible
people who decline to participate.  To protect
patient confidentiality, all data sent to CDC
do not contain personal identifying informa-
tion, but rather use a unique 12-digit code
that is generated by a computer software
program supplied to HTCs by CDC.

   Eligible participants are registered into
UDC through a registration form completed
by HTC staff; information collected on this
form includes patient demographic,

diagnostic, and historical information.  Month
and year of birth are used to calculate age on
the last day of the current year.  Information on
race and ethnicity is obtained from clinic
records and might be based either on
 self-report or on observations made by care
providers. During the annual visit, clinical
information is recorded on a standardized
data collection form (annual visit form).  In
addition to information about education,
employment status, and health insurance,
data are also collected about the type of
treatment (episodic vs. prophylactic),
presence and treatment of inhibitors, the
number of bleeding episodes experienced
(based on infusion logs or patient recall), the
type and brand name of all factor
concentrates or other treatment products
used, and whether or not clotting factor is
infused at home.

   Information regarding infectious diseases is
also collected, including risk factors and
clinical signs, symptoms, and laboratory
markers of liver disease.  Data are also
recorded about any therapy for chronic
hepatitis; the status of vaccination for hepatitis
A and B viruses; and, among patients with an
intravenous access device, the occurrence of
a device-associated infection.  People >16
years of age who are HIV-infected are asked
several questions concerning risk-reduction
activities, including partner testing and con-
dom use.

   Data are also collected on joint disease,
including the use of walking aids, the
occurrence of joint infections, and measures
of impact of joint disease on daily activities.
During the visit, range of motion
measurements on five joints (hip, knee,
shoulder, elbow, and ankle) are taken by a
physical therapist or other trained health care
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provider according to detailed guidelines
provided in a reference manual supplied by
CDC.  All health care providers performing
these measurements are trained and certified
by regional physical therapists who have
themselves received centralized training.  In
addition, information about whether a
particular joint is a “target joint” or whether the
participant has required the use of an
orthopedic appliance or has undergone an
invasive orthopedic procedure is collected.  In
UDC, a target joint is defined as a joint in
which recurrent bleeding has occurred on four
or more occasions during the previous 6
months.

   All data collection forms are sent overnight
to CDC where they are then key entered into
a computer database using double-entry
software to minimize data entry errors.  Data
are then screened for omissions,
inconsistencies, and unusual values that
possibly represent abstraction or data-entry
errors.  Error reports are generated and faxed
to the HTC, where a designated UDC contact
uses available information to resolve discrep-
ancies and complete missing data items.

Laboratory Testing
   During the annual visit, a blood specimen is
obtained from each participant in UDC.  Each
specimen is processed by HTC personnel
according to guidelines provided by CDC that
are designed to minimize the effects of stor-
age and shipment on subsequent analyses.
Samples are shipped overnight to the CDC
Serum Bank where they are aliquoted and
stored.  A portion of each specimen is sent to
the Eugene B. Casey Hepatitis Laboratory at
Baylor College of Medicine in Houston, Texas.
A second portion is sent to the HIV testing
laboratory at CDC.  The remainder of the
specimen is stored in the CDC Serum Bank

for future blood safety investigations,
as needed.
  Testing for hepatitis A, B, and C viruses
follows algorithms designed to determine with
the highest probability the patient’s status with
regard to exposure to or infection with these
viruses.  Information provided by HTC staff on
a Laboratory Form, including the results of
previous local testing and vaccination history,
is used by personnel at the testing laboratory
to provide a detailed interpretation of the test
results.

   Testing for HIV follows algorithms designed
to determine patient status with regard to
infection with HIV-1 and HIV-2.  The results of
all laboratory testing are reported to the HTC
using the CDC unique code that can be
matched to the patient only by HTC staff.

Mortality Reporting
   Deaths occurring among all HTC patients
(regardless of whether they have been
enrolled in UDC) are reported to CDC using a
mortality form.  Data collected include age at
death, sex, race or ethnicity, type and severity
of disease, and whether or not blood products
had been used during the year prior to death.
Additionally, information about the death,
including the date, cause (primary and
contributing), and whether or not an autopsy
was performed, is also collected.

Tabulation and Presentation of Data
   Data in this report are provisional.  The data
represent the most current data available from
an on-going surveillance project.   Future
reports will include expanded data tables to
cover subsequent surveillance periods and
will provide the results of more detailed
analyses of available data and findings from
special studies.
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