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The years 2000 - 2002 have been
an exciting transition period for the
Severe Chronic Neutropenia Inter-
national Registry. For our first six
years, we were funded through
research contracts with Amgen.
We have now become an inde-
pendent research center, based at
the University of Washington,
funded principally through the Am-
gen Foundation. This support will
enable us to operate for another
five years, and we expect to find
other sources of funding to con-
tinue our activities.

This is a good time to reflect on
the accomplishments of the Regis-
try. These accomplishments are,
of course, only possible with the
continued assistance and coop-
eration of our patients and their
physicians. The numbers of pa-
tients registered, and the timely
submission of data and samples,
has enabled us to learn a great
deal about patients with severe
chronic neutropenia. This would
have been accomplished only with
great difficulty by individual physi-
cians, or even geographically
based groups of physicians, work-
ing with their own patients.

In 2001, we were fortunate in re-
cruiting four new members to join
the Advisory Board of the Severe
Chronic Neutropenia International
Registry; Drs. Blanche Alter (NIH),
Jean Donadieu (Hospital Trous-
seau, Paris, France), and Jerry
Winkelstein (Johns Hopkins, Balti-
more, MD, USA). We also wel-
comed Ms. Lee Reeves of Pinck-
ney Michigan, USA, who is a par-
ent of a daughter who suffered
from severe chronic neutropenia.
Ms. Reeves is a very welcome ad-
dition to our board. We extend our
appreciation to Prof G. Mori who is
no longer on the Advisory Board
but was a valuable board member
for several years.

We published a handbook of infor-
mation for patients and their fami-
lies. The English language ver-
sion is currently being distributed
via a link from the Registry website
at:  http://depts.washington.edu/
registry/, and has been translated
into seven other languages, thus
far. A physician guide to severe
chronic neutropenia is currently in
development and will be published
to the Registry’s web site above
within a year.
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Dr. Dale’s group in
Seattle...mapped
the locus for
autosomal dominant
cyclic neutropenia
to chromosome
19p13.3..."

What's New in Severe Chronic Neutropenia?

Mutations in the Gene for Neutrophil Elastase

The past several years have seen a number
of publications regarding severe chronic neu-
tropenia. An important discovery from Dr.
David Dale’s group in Seattle was first pre-
sented at ASH in December 1999. They k-
ported that they had mapped the locus for
autosomal dominant cyclic neutropenia to
chromosome 19p13.3 and identified muta-
tions in the neutrophil elastase gene in a num-
ber of patients with cyclic neutropenia. They
subsequently expanded this work to include
patients with congenital neutropenia. The -
port in the October 2000 issue of Blood indi-
cated that 22/25 patients with congenital neu-
tropenia who were tested had mutations of
the elastase gene. Interestingly the mutations
in patients with cyclic neutropenia tended to
cluster near the active site of the molecule
whereas the opposite face was predominantly
affected by the mutations found in congenital
neutropenic patients. The identification of the
mutation of this gene in patients with both
congenital neutropenia and cyclic neutropenia
raises as many questions as it answers e-
garding the potential mechanisms by which
neutropenia occurs in these disorders. Fur-
ther research will be needed to clarify these
guestions.

Dr. Dale and his group have more recently
published a summary of their findings and in-
cluded a proposed model for the cellular &-
normalities of hematopoiesis in congenital
neutropenia based on the mutant neutrophil
elastase. 3 They propose that neutrophil differ-
entiation in cyclic and congenital neutropenia
is associated with synthesis of normal and
mutant neutrophil elastase. Formation of the
mutant enzyme induces accelerated apop-
tosis of the developing cells of the neutrophil
lineage. The resultant neutropenia leads to
an increased feedback stimulation of hemato-
poietic stem cells and this high proliferative
activity creates the vulnerability for the evolu-
tion to MDS/AML observed in congenital neu-
tropenia (discussed below). This short com-
mentary is an interesting one to read.

Risk of Leukemia

In Blood*, July 2000, Dr. Mel Freedman, on
behalf of the SCNIR, published a paper re-

garding the occurrence of myelodysplasia and
AML in patients with congenital neutropenia
receiving G-CSF. This paper summarizes
data collected through the registry and pre-
registry clinical trial data showing a crude rate
of 9% malignant transformation in patients
with congenital neutropenia receiving G CSF.
There have been no cases of MDS/AML e-
ported in patients with glycogen storage dis-
ease type 1b (another subgroup of congenital
neutropenia). There also have been no re-
ported cases of MDS/AML in any SCNIR pa-
tients with cyclic or idiopathic neutropenia
who have been treated with G-CSF for up to
11 years. This is interesting in relation to the
finding that the same gene may be mutated in
both congenital and cyclic neutropenia, albeit
in different locations.

The SCNIR data on 352 patients with con-
genital neutropenia shows that severe bacte-
rial complications have been almost com-
pletely eliminated in more than 90% of pa-
tients with G-CSF therapy, and death from
sepsis is now a very unusual, if not rare,
event. Thus, the natural history of congenital
neutropenia has been sharply altered by
G-CSF therapy. These patients have a vastly
improved survival rate and are living bnger.
The Registry therefore recommends that
G-CSF as specific therapy for all forms of se-
vere chronic neutropenia. It should be the ini-
tial treatment for this family of disorders. How-
ever, careful surveillance and serial monitor-
ing of clinical, hematological, and cytogenetic
parameters, including yearly bone marrow ex-
aminations in congenital neutropenic patients,
are urged.

Another article, published in 2001 by Banerjee
and Shannon®, looks at leukemic transforma-
tion in this group of patients. These authors
raise the question as to whether ELA2 might
act as tumor suppressor gene in leuke-
mogenesis.

Pregnancy in SCN Patients

Dr. Larry Boxer first summarized the experi-
ence of G-CSF administration during preg-
nancy in patients with severe chronic neutro-
penia in an abstract published in 1999°. Re-
view of SCNIR records revealed 115 pregnan-
cies in 48 SCN mothers. Seventeen of these



“G-CSF should be
considered to be
the first line therapy
for patients with
symptomatic severe
chronic
neutropenia.”

patients received G-CSF for a median of 2
trimesters. Outcomes included 12 live births,
3 elective terminations, and two spontaneous
abortions. All 12 neonates were healthy with-
out physical abnormalities or major medical
complications although five had neutropenia.
In addition to the SCNIR cases, Amgen’s clini-
cal safety department has received 12 post
market (retrospective) reports of pregnancy
among non-Registry SCN patients, 9 with G
CSF exposure and 3 without. Outcomes
among the O treated pregnancies included 7
live births and two terminations (one sponta-
neous abortion at 5 weeks of gestation and
one induced termination subsequent to abnor-
mal embryogenesis revealed on an ultra-
sound at 8 weeks gestation). The 7 live births
included 4 normal neonates without major
medical complications and 3 neonates with
renal/ and / or cardiac abnormalities. The rec-
ommendation from the Registry is still that G
CSF therapy during pregnancy should be e-
served for mothers who are significantly d-
fected by their neutropenia, and should be
withheld during the first trimester if at all pos-
sible.

Treatment Recommendations

Another abstract published in the ASH ab-
stract book in 19997, authored by Dr. Sally
Kinsey on behalf of the SCNIR outlined the
recommendations for therapy which have
been developed by the Advisory Board. The
recommendations are as follows:

G-CSF should be considered to be the first
line therapy for patients with symptomatic se-
vere chronic neutropenia. We recommend
commencing G-CSF at a dose of 3 — 5 mcg/
kg/day. The patients should be monitored
during the first 14 days and the dose titrated
to maintain an absolute neutrophil count
(ANC) of 1.0- 5 x 10°L. The dose can be in-
creased gradually to 100mcg/kg/day if a e-
sponse is not seen. Each dosage level
should be maintained for at least 14 days with
several determinations of the ANC during that
period in order to assess response. If no re-
sponse is achieved then consideration should
be given to hematopoietic stem cell transplan-
tation (HSCT) from an HLA identical sibling or
other suitable donor. = Combination therapy
with G-CSF + prednisone has not yet proven
to be effective for long-term therapy. Patients
who develop monosomy 7, other chromoso-
mal abnormalities or MDS/AML should pro-
ceed to urgent HCST.

What is the experience with HSCT in patients
with severe chronic neutropenia? We know
from past experience that once myelodysplas-
tic syndrome or leukemia has developed the
outcome following this therapy is very poor
(77% mortality in the SCNIR) (data from the
SCNIR annual report, 1997). Because of
these data, Dr. Connie Zeidler, in collabora-
tion with Dr. John Levine, reviewed the &-
perience of HSCT in patients with SCN with-
out evidence of leukemic transformation in a
publication in Blood, February 2000%. They
reported on a total of 11 patients with con-
genital neutropenia, who had been reported to
the SCNIR, and who had undergone trans-
plantation for reasons other than malignant
transformation between 1976 and 1998. Eight
of these patients had HSCT from an HLA
matched sibling donor and are alive as of
publication of the article. Three patients
were transplanted using alternative donors.
These transplants were considerably more
complicated and only 1/3 patients have sur-
vived. It is based on this experience that the
recommendations for HSCT in refractory pa-
tients outlined above have been developed.
Further work is underway to develop a uni-
form approach to alternative donor selection,
conditioning regimes, and supportive care for
these patients.

Glycogen Storage Disease

Three groups have reported on the response
to therapy of patients with glycogen storage
disease 1b (GSD 1b) and neutropenia in the
last two years. Dr. Stan Calderwood summa-
rized the experience of 13 patients treated
with GCSF over a duration of 3 years in a
publication in Blood, January 2001°. They
found a significant increase in circulating neu-
trophil numbers and an improvement in neu-
trophil function as assessed in vitro following
therapy. They had no cases of myelodyspla-
sia or marrow exhaustion. They reported that
therapy was associated with objective and
subjective improvement in infection-related
morbidity. All  patients developed
splenomegaly as assessed by clinical exami-
nation, and five of the patients developed hy-
persplenism (defined in this study as throm-
boctyopenia (platelet count less than 150 x
10%/L) present on at least 2 consecutive com-
plete blood counts at least one month apart,
in association with splenomegaly). Thrombo-
cytopenia was mild. One patient underwent
splenectomy for presumed hemolytic anemia
that was subsequently diagnosed to be due to



vitamin B12 deficiency. These authors con
cluded that their data supported the short-
term safety and efficacy of G-CSF therapy for
GSD type 1b patients and that monitoring of
the splenomegaly is needed on a continuing
basis.

The safety and efficacy of G-CSF for this
group of patients was also confirmed by Dr.
George Kannourakis in a poster at ASH in
December 2000%° based on 33 patients with
GSD 1b and neutropenia enrolled in the
SCNIR. These patients have been treated for
a median duration of 65 months (range 8114
months) with a median dose of 3.1 mcg/kg/
day. All patients responded with an increase
in ANC. Palpable splenomegaly developed in
100% of patients by four years of therapy.
The splenomegaly often responds to a de-
creased in G-CSF dose. Hypersplenism was
reported in six patients, of whom 3 underwent
splenectomy. Three patients died during tis
period of infection. Of these two had had
splenectomy. The authors concluded that
long-term administration of GCSF is a safe
therapy for this group of patients but that sple-
nectomy should be approached with caution
due to the possibility of post-splenectomy
sepsis.

Finally, a recent report from the European
Study on Glycogen Storage Disease Type I
reported on 18 patients who received G-CSF
for up to 7 years, as well as 39 untreated pa-
tients. They note that in all patients treated,
the number and severity of infections de-
creased. They also commented on
splenomegaly. They found a beneficial effect
on the inflammatory bowel disease often seen
in these patients.

Idiopathic Neutropenia

The Registry presented a summary of data
regarding long treatment of chronic idiopathic
neutropenia in women with G-CSF at ASH in
2001.12 Of the 832 patients enrolled on the
registry, 288 are diagnosed with idiopathic
neutropenia and 68.4% of these are women.
For the patients for whom data is available,
the median dose of rhuG-CSF is 1.5 mcg/kg/
day and the patients had been treated for a
median duration of 6.7 years. Some of these
patients have developed arthritis, proteinuria/
hematuria, and vasculitis and this may be due
to any underlying autoimmune disorder.
There have been no reports of myelodysplas-
tic syndrome or leukemia in these patients.

Bolyard et al conclude from their review of the
data that rhuG-CSF is a very effective long
term therapy for female patients with chronic
idiopathic neutropenia and most patients e-
quire only small doses to increase the abso-
lute neutrophil count to normal range and to
avoid recurrent febrile illnesses.

Glomerulonephritis _in _Patients with Severe
Chronic Neutropenia

Boxer et al reported at ASH in 2000 about the
development of glomerulonephritis in patients
with SCN 13. The authors noted that there is
a baseline of approximately 5% incidence of
renal abnormalities in patients with SCN who
are not treated with rhuG-CSF but that this
does increase slightly with therapy. In e-
viewing the registry, twenty five patients with
glomerulonephritis, proteinuria or persistent
hematuria over 12 months were reported in a
five year period. Of these, 12 cases were a-
tributed to underlying process such as urinary
tract infection, autoimmune and congenital
disorders, diabetes, and post bone marrow
transplant complications. Symptoms resolved
in 3 out of 5 patients for whom the rhuG-CSF
dose was decreased. Thirteen patients had
no obvious underlying etiology for the renal
abnormalities and seven of these had renal
biopsies performed. Of these, immune depos-
its were demonstrated in 6 samples, and a
possible diagnosis of systemic lupus was
made in the 7. They concluded that the pa-
tient incidence of renal abnormalities appears
to increase with rhuG-CSF treatment duration
in patients with congenital but not cyclic or
idiopathic neutropenia. In congenital patients
with these symptoms, renal biopsy with
evaluation for immune complex deposits is
indicated. Although the role of rhuG-CSF is
undefined within these syndromes, some of
the patients benefited from a reduction in
dose or temporary withdrawal of the medica-
tion, and a trial of dose alteration should be
considered in such patients.

A New Summary of SCN

Finally, we bring to your attention a recent vol-
ume of Seminars in Hematology (April 2002,
Vol 39, no 2) summarizing all our knowledge
about severe chronic neutropenia. These are
ten articles written by authors associated with
the Registry. The articles cover a range of
topics including the mechanisms, diagnosis
and treatment of severe chronic neutropenia.
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Do Not Put On Website Yet
Patient Demographics

By Diagnosis
2002
Congenital Cyclic Idiopathic Total
n=481 n=194 n=366 n=1041
n(%) n(%) n(%) n(%)
Age (years)
Mean 15.6 25.6 32.7 23.5
Standard Deviation 104 17.8 23.7 19.1
Median 13.7 20.2 28.6 17.3
Range 1.8-74.0 1.9-79.9 1.8-93.4 1.8-93.4
Age Category
Pediatric (< 18 years) 328 (68.2) 82 (42.3) 129(35.2) 539(51.8)
Adult (>= 18 years) 153(31.8) 112 (57.7) 237 (64.8) 502 (48.2)
Sex
Male 260 (54.2) 86(44.3) 123(33.6) 469 (45.1)
Female 221 (45.9) 108 (55.7) 243 (66.4) 572(54.9)
Race
Caucasian 387 (80.5) 171(88.1) 324(88.5) 882 (84.7)
Black 22 (4.6) 5(2.6) 5(1.4) 32(3.1)
Asian 17 (3.5) 2(1.0) 5(1.4) 24 (2.3)
Hispanic 26 (5.4) 6 (3.1) 8(2.2) 40 (3.8)
Unknown 29 (6.0) 10 (5.2) 24 (6.6) 63 (6.1)
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Patient Demographics
By State
2002

State

AK
AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
HI

KS

Total

Enrolled Prevalence

2
6
3
6
70
11

21
13
4
5
12
24
21
2

Population* State  Total Population*

3.19
1.35
1.12
1.17
2.07
2.56
2.64
0.00
0.00
131
1.59
3.30
1.71
9.27
1.93
3.45
0.74

Enrolled Prevalence

KY 4 0.99
LA 1 0.22
MA 15 2.36
MD 8 151
ME 0 0.00
Ml 46 4.63
MN 22 4.47
MO 9 1.61
MS 6 2.11
MT 6 6.65
NC 18 2.24
ND 3 4.67
NE 2 1.17
NH 1 0.81
NJ 16 1.90
NM 1 0.55
NV 10 5.00

*Number of registered SCN cases per million population based on 2000 US census.

State

NY
OH
OK
OR
PA
RI
SC
SD
TN
X
uT
VA
VT
WA
Wi
wv
wYy

Total Population*
Enrolled Prevalence
32 1.69
25 2.20
4 1.16
9 2.63
26 2.12
0.95
2.24
1.32
1.23
33 1.58
11 4.93
1.27
1 1.64
43 7.30
7 1.31
1.66
0 0.00




Patients

By Country
2002
Country Enrolled Country Enrolled
Australia 64 Honduras 1
Canada 43 New Zealand 1
Chile Puerto Rico 3
Costa Rica us 598
Cuba
Total Enrolled 721
Clinical Trial Patients* 63
Total Seattle DCC 784

*Non-enrolled patients from prior Amgen Studies.
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