
pathways were activated by carfilzomib treatment, as indicated by
increases in cleaved caspase 8 and caspase 9, respectively (Figure 1H),
and to some extent the cells appeared more resistant to spontaneous
endogenous apoptosis ex vivo following ibrutinib therapy.

In summary, this pilot study provides some foundation to further
investigate carfilzomib-ibrutinib combination therapy for CLL.
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To the editor:

Future distribution of multiple myeloma in the United States by sex, age, and race/ethnicity

Multiple myeloma (MM) is the second most common hematologic
malignancy in the United States (US), representing 1.4% of all new
cancers,1 and is twice as common among African Americans as it is
among other racial or ethnic groups.2 Although the absolute burden
(or number) of new MM cases per year is expected to be higher in
future years because of changes in the demographic profile of the
US,3 to date, no study has estimated the future distribution of MM
by sex, age, and racial group. Therefore, we constructed such
forecasts for 2011 to 2034 using (1) age-specific MM case and
population data (from 1993 to 2010) among men and women for
non-Hispanic whites, Hispanics of all races, blacks, and Asians or

Pacific Islanders (API) obtained from the nationally representative
and authoritative SEER 13 Registries Database (November 2013
submission; http://www.seer.cancer.gov/seerstat); (2) age-period-
cohort incidence rate forecasting models4,5; and (3) official pro-
jections of population sizes produced by the US Bureau of the
Census (http://www.census.gov/population/projections/data/national/
2012). We multiply the projected incidence rate (Figure 1A) by the
projected population size to estimate the number of new MM
cases (Figure 1B).

From 2011 to 2013, there were an estimated 11 200 new MM
cases per year in men and 8500 new cases per year in women. For
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2032 to 2034, we forecast a total of 18 500 new cases per year in
men and 13 700 new cases per year in women (increases of 65%
and 61%, respectively). Our models also forecast similarly large
increases in newMM cases among Americans ages 64 to 84: 7300
male and 5400 female cases observed per year in 2011 to 2013
increasing by 93% and 91%, respectively, to projected 14 100
male and 10 300 female cases per year in 2032 to 2034. These
estimates are very similar to those of Smith et al3 and will be
conservative if the MM surveillance definition is expanded.

As we show here, the age-standardized incidence rates (ASRs) of
MM by sex and race/ethnicity for 1993 to 2010 are stable or slightly
increasing (Figure 1A). Similar to the observed ASRs, our projected
ASRs for 2011 to 2034, based on age-specific forecasts, are also
stable or they slightly increase. In contrast, the number of new MM
cases per year is expected to increase substantially over time in each
sex and race/ethnic group (Figure 1B), primarily because of the ex-
pected changes in the demographic profile of the US. Importantly,
in theCensusBureau projections, the black andHispanic populations
will increase much more rapidly than the white population. Con-
sequently, the future distribution of new MM cases is expected
to include more minorities. Among men, the percentage of black
patients is expected to increase from 19% to 23%, and the percentage of
Hispanicpatients is expected to increase from7%to11%(Figure1C-D).
Smaller shifts are expected among women (Figure 1E-F). Including
API, the percentage of MM patients who are racial or ethnic minorities
is expected to increase, from 29% to 37% among men and from
34% to 38% among women. Hence, the percentage of patients who
are white is expected to decrease from 71% to 63% among men and
from 66% to 62% among women.

In sum, to a greater extent in the future than now, MM will pri-
marily be a disease that affects older persons ages 64 to 84 years.

Indeed, circa 2032 to 2034, we estimate that 3 of every 4 newly
diagnosed MM patients will be aged 64 to 84 years, an increase from
;2 of every 3 patients diagnosed today. These results highlight the
need for more effective MM therapies, especially for patients aged
64 to84years,whohave aworse prognosis despite recent advances.6-9

Our analyses also suggest for the first time that the percentage ofMM
patients who are racial or ethnic minorities is expected to increase,
from 29% to 37% amongmen and from 34% to 38% among women.
Therefore, our results strongly suggest that future clinical trials
should be representative of the patient population, which in-
creasingly will include larger numbers of racial and ethnic minorities.
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Figure 1. Observed and projected burden of

multiple myeloma in the US by sex and race/

ethnicity. (A) Age-standardized rates per 100 000

person-years (2000 US Standard Population) by

sex and race/ethnic group, as labeled. The dotted

line separates the observed data for 1993 to 2010

from the 2011 to 2034 forecast periods. Data points

show age-standardized rates based on 3-year age

groups and calendar periods. Shaded regions show

point-wise 95% confidence intervals. Forecasts are

based on age-period-cohort model for each sex and

race/ethnic group. (B) Number of new multiple

myeloma cases per year in the US, 2011 to 2034,

by sex and race/ethnic group, as labeled. (C-F)

Distribution of multiple myeloma burden in the

US among men (C-D) and women (E-F), by race/

ethnicity; observed for 2011 to 2013 and projected

for 2032 to 2034, respectively. Panels show pie

charts sized in proportion to the total number of new

cases per year. Slices show percentage distribution

by race/ethnic group.
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To the editor:

First characterization of platelet secretion defect in patients with familial hemophagocytic
lymphohistiocytosis type 3 (FHL-3)

Familial hemophagocytic lymphohistiocytosis (FHL), a rare auto-
somal recessive disorder of lymphocyte cytotoxicity, is caused by
mutations in genes encoding perforin (FHL-2) or proteins important
for intracellular trafficking/exocytosis of perforin-containing lytic
granules: Munc13-4 (FHL-3), syntaxin 11 (FHL-4), and Munc18-2
(FHL-5).1 FHL-1 is due to an unidentified gene defect located on
chromosome9.Munc13-4 (a Rab27a effector) coordinates exocytosis
in hematopoietic cells.2,3 Munc13-4 deficiency (FHL-3) results in
defective cytolytic granule exocytosis.4 Interestingly, platelets from
Munc13-4–deficient mice showed a severe secretion defect ofa- and
dense granules.5 In patients with FHL-3, bleeding symptoms have
been rarely reported because patients may have not been challenged
(ie, surgery).6 An 8-month-old Chinese FHL-3 patient died because
of gastrointestinal hemorrhage.7 A platelet secretion defect in patients
with FHL-5 has been described previously.8,9

Therefore, we analyzed platelet function in 2 unrelated male
patients with genetically confirmed FHL-3. Both patients presented
with clinical symptoms indicative of hemophagocytic lymphohis-
tiocytosis (HLH) and fulfilled the diagnostic criteria.10 Functional
analyses showed absent degranulation of cytotoxic T cells and
reduced degranulation of natural killer cells. Patient 1 (diagnosed at
the age of 4 months) showed compound heterozygous mutations in
theUNC13D gene accounting for FHL-3: c.551G.A (p.W184X) in
exon 6 and c.118-308C.T in intron 1. After treatment according to
the HLH 2004 protocol, haploidentical hematopoietic stem cell
transplantation was performed at the age of 16months.10 Patient 2
(diagnosed at the age of 5months) had severe central nervous system
involvement and showed compound heterozygous splice donor site
mutations ofUNC13D: c.75311G.Tof exon 9 and c.138911G.A
of exon 15. The patient received treatment according to the HLH
2004 protocol and underwent hematopoietic stem cell transplanta-
tion from a matched unrelated donor at the age of 9 months. He died
of HLH relapse due to graft failure 4 months later. No major bleeding
episodes were observed in either patient. The platelet studies were
performed shortly before transplantation when patients were stable
and did not receive medication, which induced secretion defects.
Platelet count was normal at the time of platelet studies.

Flow cytometric analyses of platelets from both patients revealed
severely diminished to absent platelet a- (CD62P) and dense granule
(CD63) secretion in response to thrombin, collagen, and thrombin
receptor activatingpeptide (TRAP) inplatelet-richplasma (Figure1A-D;
TRAP not shown). Collagen-induced adenosine triphosphate secretion
(lumiaggregometry) in whole blood was absent (Figure 1E), whereas
agonist-induced fibrinogen binding (data not shown) and aggregation
(Figure 1F) were normal for a child of that age. In addition, flow cyto-
metric analyses of platelets from patient 2 showed absent mepacrine
uptake and release (a marker of uptake and release of dense body con-
tents), as well as absent expression of the lysosomal marker CD107a
(LAMP-1) in response to collagen and TRAP (data not shown).

These data demonstrate a selective impairment of platelet granule
secretion in patients with FHL-3, and thus support an important role
for Munc13-4 in human platelet degranulation. Although bleeding
symptoms in FHL-3 patients can be mild, our findings clearly dem-
onstrate that Munc13-4 deficiency is more than a genetic disorder of
cytotoxicity.
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