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DIAMOND BLACKFAN ANEMIA

I. THE DISEASE

Diamond Blackfan Anemia (DBA) is a rare anemia
manifesting itself during infancy and childhood. It results
from the failure of the bone marrow to produce red blood
cells. The first two cases were described in 1936, followed by
a more detailed report of four cases by Drs. Diamond and
Blackfan in 1938. Many other names have been applied to
this syndrome including Congenital Hypoplastic Anemia,
Chronic Congenital Aregenerative Hypoplastic Anemia, and
Erythrogenesis Imperfecta.

Presently there are over 350 known DBA patients in the
United States and Canada alone. There are approximately
400 cases reported in the literature. Of the reported cases,
males and females are equally affected.

This disorder is very heterogeneous. Its etiology is still
unclear although the red blood cell defect seems to lie within
the progenitors for red cell production.

Aside from anemia, many DBA patients also report
various physical anomalies. Of the patients from whom data
are available, 48% have at least one physical anomaly, with
23% of the patients having more than one anomaly. Forty-
one percent have face/head anomalies, and 36% have upper
limb and hand anomalies, mostly involving the thumb. Thirty-
three percent have genitourinary anomalies, and 27% have
cardiac anomalies. Twenty-one percent of these patients
report short stature including 11% percent which are not
related to steroid therapy.

II. THE DIAGNOSIS

For those affected by DBA, anemia is usually profound at
the time of diagnosis. For example, at The Hospital for Sick
Children in Toronto, Canada, hemoglobin levels averaged 6.5
g/dl in patients diagnosed in the first two months of life and
4.0 g/dl in those diagnosed later.

To date there are no definite tests to diagnose DBA.
However, the uniform diagnostic criteria for all cases are:
(1) normochromic-macrocytic anemia presenting in 90% of
cases in the first 12 months of life; (2) profound
reticulocytopenia; (3) normocellular marrow with a selective,
marked deficiency of red cell precursors; (4) increased serum
levels of erythropoietin; (5) normal or slightly decreased
white cell counts; and (6) normal or increased platelet
counts. Fetal hemoglobin is usually increased.

DBA is not due to a deficiency of iron, vitamin B-12,
folate, or the blood cell stimulating factor - erythropoietin,
since all are found to be elevated in these patients.

In addition, one red cell enzyme, Adenosine Deaminase
(ADA), is increased in many DBA patients, but this is not a
diagnostic test for DBA. At present, this test can help
distinguish DBA from other anemic disorders.

ITI. THE TREATMENT

Steroids

Steroids are the initial treatment for DBA patients
following diagnosis of DBA. Patients usually are started on
prednisone at doses from 2-4 mg/kg/day and then slowly
weaned to the lowest dose at which the hemoglobin
concentration is stable. Initially, 81% of patients respond to
steroids. An acceptable dose of prednisone for the long term
should be .5 mg/kg/day or less.

The function of steroids in maintaining acceptable
hemoglobin is still unclear. DBA patients may be particularly
sensitive to corticosteroids even at low doses.

Steroids can have many potential side effects, especially
at high doses. These include weight gain, water/salt
retention, hypertension, muscle weakness, osteoporosis,
impaired wound healing, headaches, suppression of growth,
cataracts, glaucoma, and endocrine abnormalities. Every
other day dosing, at low doses, can alleviate many of these
side effects.

Blood Transfusions

When steroids are either ineffective or toxic, transfusion
therapy is the mainstay of treatment. Filtered packed red
blood cell transfusions are recommended to reduce
transfusion reactions. Usually patients require transfusions at
3 to 6 week intervals.

The major complication of transfusion therapy is iron
overload. Liver biopsy or testing with use of a SQUID
machine (limited availability) provides the most accurate
measurement of iron stores. Deposition of iron in major
organs can lead to diabetes, heart and liver dysfunction, and
growth failure as well as other endocrine problems.

Chelation of iron with desferrioxamine (Desferal)
subcutaneously should be considered as soon as iron stores
are found to be elevated. Easier and less time consuming
modes of administering chelation are currently being
researched.



Bone Marrow Transplantation

Bone marrow transplantation (BMT) has been attempted
with limited success in only a small number of DBA patients.
Bone marrow transplantation is still considered experimental
and should be pursued cautiously.

Stem cell transplantation for DBA patients with HLA
matched siblings continues to be a viable option. According
to the North American Diamond Blackfan Anemia Registry
(DBAR), there were 20 stem cell transplants for DBA
reported in the U.S. from 1993 through 1999. Fifteen were
from bone marrow and five from cord blood. Of the twenty,
eight were from HLA matched siblings. Of these eight, seven
survived. Two transplants involved family donors that did
not have a complete HLA match with the DBA patient. Both
of these patients died. The remaining ten transplants were
from unrelated persons that had an HLA match with the DBA
patient. Of these ten, three survived. Given these results, it
is not surprising that most doctors do not recommend stem
cell transplantation unless the donor is a full HLA matched
sibling. Statistics from the North American Diamond Blackfan
Anemia Registry (DBAR) indicate the overall survival rate
following BMT is 59%.

The statistics from the DBAR differ slightly from the
statistics gathered from the approximately 35 DBA
transplants that have been reported in the literature. Some
of these 35 cases have been reported more than once. Of
the cases in the literature, most of the donors were siblings;
one was a mother, and one was a matched unrelated donor.
Ten of these have died. From these thirty-five reported
cases, the absolute cure rate is 71%, and the projected
survival rate from Kaplan-Meier analysis is 66%.

IV. QUESTIONS AND ANSWERS

Is Remission a Possibility?

Remissions have occurred in approximately 17% of DBA
patients reported to the DBAR. Remissions occur following
both steroid and/or transfusion therapies. DBA patients who
are in remission are able to maintain acceptable hemoglobins
without steroids and/or transfusions.

Is DBA Genetic?

In most instances, there is only one DBA patient in the
family. In these cases, DBA may or may not be genetic.
In approximately ten percent of cases, there is more than
one affected family member. For example, there could be
more than one affected sibling or both a parent and a child
affected. Where there is more than one family member
affected, DBA is genetic in that family.

To date, one DBA gene, RPS19(19q13), has been
identified. Approximately twenty-five percent of DBA patients
are believed to have this gene. Scientists in the United States
and Europe are currently looking at three other
chromosomes which likely have other DBA genes.

How can I learn more and help
myself/others?

1. Contact the Diamond Blackfan Anemia Foundation,
Inc. (address provided below) who can put you into contact
with families in the support network.

2. Register with the Diamond Blackfan Anemia Registry
(address provided below).

3. Take notes, tape conversations, and ask questions
when talking with your doctor(s) and other sources.

4. Learn definitions of medical terms (see Glossary) so
you can understand medical terminology.

5. Research DBA at a medical library or on a Medline
service on the Internet.

6. Join a DBA support group (online or in your
geographical area).

Is DBA a form of cancer?

DBA is not a form of cancer. However, a small number of
DBA patients have developed leukemia or cancers. This rate
appears to be at a substantially higher rate than the
background rate. Of the 355 patients in the DBAR, ten have
cancer. The cancers involved are osteosarcoma (4), MDS
(2), colon carcinoma (2), and soft tissue sarcoma (1), and
melanoma (1). There have been 23 cases of cancer reported
in the literature some of which are also included in the DBAR
study; the most common of the cancers reported in the
literature are acute non-lymphocytic leukemia (ANNL),
myelodysplasia (MDS), and osteogenic sarcoma.

In what activities can a DBA patient engage?

Depending on the patient's medical condition and his/her
doctor's advice, most patients are encouraged and able to
get some form of physical exercise every day. Normal
physical activity is generally permitted.



V. DBA REGISTRY

There is a Diamond Blackfan Anemia Registry (DBAR) for
North American DBA patients. The purpose of the registry is
to collect data on DBA patients to aid present and future
patients through effective research.

For more information on the DBAR and/or to obtain a
preliminary registration form, please contact:

Diamond Blackfan Anemia Registry
Attn: Adrianna Vlachos, M.D.
Schneider Children’s Hospital
Division of Pediatric Hematology/Oncology and
Stem Cell Transplantation
269-01 76™ Avenue
New Hyde Park, NY 11040

e-mail: avlachos@lij.edu
Toll-free Phone Number: 1-888-884-DBAR
Phone: 718-470-3460; Fax: 718-343-2961

After you return the preliminary form, you will then
receive a longer medical form. It is very important that this
form be completed and returned by you and/or your
physician. Patients are also strongly encouraged to send
complete medical records along with or instead of the long
form. The DBAR guarantees patient confidentiality.

Complete and accurate medical information on all DBA
patients will enable scientists to have an effective database
for DBA research.

VI. DIAMOND BLACKFAN ANEMIA
FOUNDATION, INC.

The Diamond Blackfan Anemia Foundation, Inc. (DBAF)
was founded in 1994 by parents of children with DBA. It is a
501(c)(3) not-for-profit New York corporation that supports
itself solely through donations and is staffed exclusively by
volunteers.

Since inception, the DBAF has been fighting to find the
cause of and cure for DBA. The DBAF funds medical research
projects, provides emotional support to families affected by
DBA, and organizes DBA family meetings. It also publishes
the DBA Newsletter twice a year.

For more information and/or to receive the DBA
Newsletter, please contact:

Diamond Blackfan Anemia Foundation, Inc.
P.O. Box 1092
West Seneca, New York 14224

e-mail: dbafoundation@juno.com






