A Quarterly Publication of

The NEW ENGLAND
JOURNAL of MEDICINE

NEJM.ORG

VOLUME 3, ISSUE 1

< Bone-Density Testing
Interval and Transition
to Osteoporosis

in Older Women.

See article on page 7.

RESULTS IN

DISTRIBUTION PROVIDED THROUGH A GRANT FROM

»

Arthritis/Rheumatology

The Most-Viewed Articles about Arthritis|Rheumatology from November 2011 to January 2012

REVIEW ARTICLE

Systemic Lupus
Erythematosus

George C. Tsokos, M.D.

The author reviews environmental, genetic,
epigenetic, and hormonal factors in system-
ic lupus erythematosus, its diverse organ
manifestations, and the myriad immune
abnormalities that characterize this auto-
destructive disease, which mainly affects
women of childbearing age.

From the Division of Rheumatology, Beth Israel Deaconess Medical
Center, Harvard Medical School, Boston. Full content, including
all tables and figures, can be found at www.nejm.org/doi/
full/10.1056/NEJMral100359.

Treatment Approaches for SLE.*

Aspirinf
GlucocorticoidsT
Immunosuppressive agents
Cyclophosphamide
Methotrexate
Azathioprine
Mycophenolate mofetil
Modulation of B-cell function or numbers
Reestablishment of tolerance
B-cell depletion
B-cell-directed cytokines
Blockade of B-lymphocyte stimulator (belimumab)
TACI-immune globulin (atacicept)
Blockade of the interleukin-6 receptor (tocilizumab)
Interruption of T-cell-B-cell interaction
Blockade of CD40 ligand
CTLA4-immune globulin
Blockade of inducible costimulator
Reestablishment of tolerance in T cells
Autoantigen-derived peptides
Blockade of type | interferon
Inhibition of toll-like receptor
Hydroxychloroquinef
Hormone manipulation (dehydroepiandrosterone)
Modulation of cell signaling
Spleen tyrosine kinase (fostamatinib)
Janus kinase
Rho kinase
Calcium/calmodulin-dependent protein kinase IV
Calcineurin (dipyridamole)

Mammalian target of rapamycin (sirolimus)

* CTLA4 denotes cytotoxic T-lymphocyte-associated antigen
4, and TACI transmembrane activator and calcium-
modulator and cyclophilin-ligand interactor.

T These approaches have been approved by the Food and
Drug Administration for use in patients with lupus.

IMAGES IN CLINICAL MEDICINE

Hypertrophic Pulmonary
Osteoarthropathy and Tripe Palms

Hayder Saeed, M.D., and Suleiman Massarweh, M.D.

A 56-year-old female smoker presented with
cough, a weight loss of 27 kg over a period of
6 months, and diffuse bone pain. The palms
had a raised velvety texture (Panel A), and there
was digital clubbing (inset). There was a fixed,
tender lump (4 cm in diameter) on the right

lower leg and one over the lower lumbar spine.

There was also a nodule (1 cm in diameter) in
the left breast. A computed tomographic (CT)
scan of the chest showed a mass (11 cm in di-
ameter) in the upper lobe of the right lung
(Panel B). A bone scan (Panel C) showed areas
of uptake of technetium-99m-labeled methy-
lene diphosphonate that were consistent with
metastases (arrowhead), as well as diffuse
linear uptake in the femoral and tibial bones,
consistent with hypertrophic pulmonary
osteoarthropathy (arrows). Examination of

specimens obtained by CT-guided biopsy of
the lung mass and fine-needle aspiration of
the breast nodule were consistent with large-
cell adenocarcinoma. Hypertrophic pulmonary
osteoarthropathy and tripe palms (acanthosis
palmaris) are paraneoplastic manifestations
of, most frequently, lung and gastric carcino-
mas. The patient was discharged with plans
to start outpatient chemotherapy. She received
one cycle of pemetrexed and carboplatin, but
her performance status declined. Because of
worsening bone pain, she received palliative
radiation to the lower spine and right lower
tibial mass.

From University of Kentucky, Lexington, Kentucky. Full content,
including all tables and figures, can be found at www.nejm.
org/doi/full/10.1056/NEJMicm1110862.
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ORIGINAL ARTICLE

Low-Dose Interleukin-2 in HCV-Induced Vasculitis

David Saadoun, M.D., Ph.D., and others

BACKGROUND

Patients with vasculitis induced
by the hepatitis C virus (HCV)
have reduced levels of regulatory
T cells (Tregs). Resolution of HCV
infection correlates with cure

of vasculitis and the recovery of
Treg levels. We reasoned that in-
terleukin-2, a cytokine that pro-
motes Treg survival and function,
could be beneficial for patients
with vasculitis that is resistant to
HCV therapy.

METHODS

We investigated the safety and im-
munologic effects of the adminis-
tration of low-dose interleukin-2 in
a prospective open-label, phase 1-
phase 2a study. Ten patients with
HCV-induced vasculitis that was
refractory to conventional antiviral
therapy, rituximab therapy, or both
and who were not receiving gluco-
corticoid or immunosuppressant
therapy, received one course of
interleukin-2 (1.5 million IU per

day) for 5 days, followed by three
5-day courses of 3 million IU per
day at weeks 3, 6, and 9. Both the
safety of the treatment and its ef-
fectiveness were evaluated, the
latter by monitoring the Treg
response and the clinical signs
of HCV vasculitis.

RESULTS

No adverse events reached a level
higher than grade 1. The treat-
ment did not induce effector T-cell

activation, vasculitis flare, or in-
creased HCV viremia. We observed
a reduction in cryoglobulinemia in
9 of 10 patients and improvement
of vasculitis in 8 of 10. Adminis-
tration of low-dose interleukin-2
was followed by an increase in the
percentage of CD4+, CD25high,
forkhead box P3 (FOXP3+) Tregs
[Enax (maximum value) +baseline
value x 100=420%)] with potent

continued on next page

Arthralgia M Fatigue W Kidney involvement M Neuropathy W Purpura
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
5
=2
o mEn l l l
T T T T T T
304 304 304 304 304
o0
£ 20 20 20 20 20
ERS
3 10| 10-] 10-] 10-] 101
8 ././-—-\_\. ._-—-/.\/\'
O O O L e e L L e e L
T _ 1004 1004 600 1004 120+
52 30 80 500 80 100
£9% 604 60-| 0] 60-| e
ER: 300- 60
2L 404 40 ot 40 ]
)
g§ 20 20 1004 20 20
(o] O —T—7—7 1t O ——T1—71 77171 O ——7—71 77171 Ot O ——T7—71 71717
Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After
line Treat- line Treat- line Treat- line Treat- line Treat-
ment ment ment ment ment
Patient 6 Patient 7 Patient 8 Patient 9 Patient 10
B =
v
c 2
304 304 304 304 304
o0
g 20 20 20 20 20
3 10-] //\._.\ 10 10-] 10-] //_./\_ 104
8 /\/_/\
O———T—71 7T O——T—71 7T 0= T T T O ——T—71— T O ———T—71—7 T
E . 1204 1004 1004 1204 1004
g ] oe——
g 10 80| 80| 100 80|
£3 gg* 60 60 zg* 60
8L 40l 40 40 40 40
Yy o
€x 20 20+ 20+ 20 20+
[¥] 0- 0-— T T T T 0 T T T — 0 T T T T T 0-— T T T T T
Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After Base- C1 C2 C3 C4 After
line Treat- line Treat- line Treat- line Treat- line Treat-
ment ment ment ment ment

Temporal Effects of Low-Dose Interleukin-2 on Clinical Features, Levels of Regulatory T Cells, and Cryoglobulin for Each Study Patient.

For each patient and at each time point during follow-up, the upper rows of panels indicate the absence or presence of clinical signs, the middle rows of panels the percentages of CD4+
regulatory T cells (Tregs), and the lower rows of panels the levels of cryoglobulin after each administration of interleukin-2 as a percentage of levels at baseline.
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EDITORIAL

The Yin and Yang
of Interleukin-2-
Mediated
Immunotherapy

Jeffrey A. Bluestone, Ph.D.

In this [December 1] issue of the
Journal [N Eng J Med 2011;365],

the findings of two case series
suggest that in vivo treatment

with interleukin-2 can suppress
immune-mediated diseases. In one
study, Koreth et al.* found that
low-dose interleukin-2 was associ-
ated with reversal of glucocorticoid-
refractory chronic graft-versus-host
disease (GVHD) in patients who
had undergone allogeneic hemato-
poietic stem-cell transplantation
(HSCT) for the treatment of lym-
phomas and leukemias. The con-
trol of chronic GVHD was not ac-
companied by the relapse of cancer
in any patient.! In a second small
case series, Saadoun et al.? found
that treatment of patients with hep-
atitis C virus (HCV)-related vasculi-
tis with low-dose interleukin-2 led
to substantial clinical improvement
in both cryoglobulinemia and vas-
culitis — clinical manifestations
that in these patients had been re-
fractory to antiviral and anti-B-cell
therapy. These results signal a ma-
jor shift in the therapeutic use of
interleukin-2.

Interleukin-2 activates multiple
immune-cell subsets, including
T cells, natural killer cells, B cells,
monocytes and macrophages, and
neutrophils.? Interleukin-2 alone
has activity in a small fraction of
patients with metastatic melanoma
and has been used to support in
vitro expansion of effector cells in
patients with cancer and infection
with the human immunodeficiency
virus (HIV).3 Interleukin-2 remains
the only curative treatment for pa-
tients with metastatic renal-cell
carcinoma. However, the use of
interleukin-2 has been limited be-
cause of its toxicity at high doses
and limited efficacy. Recent stud-
ies** have shown that the primary
function of interleukin-2 is the
generation and survival of an es-
sential regulatory population of
lymphocytes, regulatory T (Treg)
cells, which function to inhibit
immune responses and prevent
autoimmune disease.

Treg cells, a small subset of
CD4+ T cells identified by their
constitutive expression of CD25
(the alpha chain of the interleukin-2
receptor) and the lineage-specific
transcription factor FOXP3, control
immune responses in multiple
conditions, including infectious
diseases, asthma, and autoimmu-
nity.° Interleukin-2 is essential
for the development, survival,
and function of Treg cells. Thus,
the functions of interleukin-2 dur-
ing a T-cell response appear to be

continued on page 4
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REVIEW ARTICLE

The Pathogenesis of Rheumatoid Arthritis

lain B. Mclnnes, F.R.C.P., Ph.D., and Georg Schett, M.D.

SUMMARY
+ The increased understanding of the immune
mechanisms of rheumatoid arthritis has led to
the development of a considerable number of
new therapeutic agents that alter the natural
history of the disease and reduce mortality.

From the College of Medical, Veterinary, and Life Sciences, University of
Glasgow, Glasgow, United Kingdom (1.B.M.); and the Department of In-
ternal Medicine 3, University of Erlangen—Nuremberg, Erlangen, Germa-
ny (G.S.). Full content, including all tables and figures, can be found at
www.nejm.org/doi/full/10.1056/NEJMral004965.
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probably initiated in secondary lymphoid tissues or bone marrow. Thereafter, localization of the inflammatory response occurs in the
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specific pathways. Synovitis is initiated and perpetuated by positive feedback loops and in turn promotes systemic disorders that make
up the syndrome of rheumatoid arthritis. ACPA denotes anti—citrullinated protein antibody, and RF rheumatoid factor.

CONCLUSIONS
The trial showed that low-dose

From Université Pierre et Marie Curie Université
Paris 06 (D.S., M.R., A.S., P.C., D.K.); Centre

Saadoun — continued

suppressive activity in all subjects
and by a concomitantly decreased
proportion of marginal-zone B
cells. Transcriptome studies of
peripheral-blood mononuclear
cells revealed that interleukin-2
induced a global attenuation of the
signatures for inflammation and
oxidative stress mediators.

interleukin-2 was not associated
with adverse effects and led to Treg
recovery and concomitant clinical
improvement in patients with HCV-
induced vasculitis, an autoimmune
condition. (Funded by the French
Agency for Research on AIDS and
Viral Hepatitis [ANRS] and others;
ClinicalTrials.gov number,
NCT00574652.)

National de la Recherche Scientifique, Unité
Mixte de Recherche 7211 (D.S., M.R., A.S., D.S.,
P.C., D.K.) — both in Paris — and other sources.
Full content, including all tables and figures,
can be found at www.nejm.org/doi/full/
10.1056/NEJMoal105143.



4 ISSUE 1 2012 Results in Arthritis|Rheumatology

IMAGES IN CLINICAL MEDICINE

Tophaceous Gout

Nikolaos Samaras, M.D., and Cecile Rossi, M.D.

A 74-year-old woman with chronic
renal failure was admitted for di-
arrhea and functional impairment.
She was noted to have a tender,
soft swelling of the medial and
distal phalanx of the right index
finger (Panel A). She had no histo-
ry of joint inflammation or any re-
cent use of diuretics but reported
consuming a bottle of wine daily.
Plain radiography showed substan-
tial osteolysis of the distal phalanx
and partial osteolysis of the medi-
al phalanx (Panel B). Needle aspi-
ration yielded a white viscous lig-
uid, with numerous urate crystals
identified on polarized light mi-
croscopy (Panel C). Abdominal
computed tomography did not
identify any uric acid stones.
Slightly elevated levels of serum
uric acid (386 umol per liter) were

attributed to chronic renal failure
and untreated hypothyroidism.
Bone destruction was attributed to
tophaceous gout. Treatment with
allopurinol and colchicine was ini-
tiated, and the patient was referred

to an orthopedist who performed
an arthrodesis of the remainder of
the medial and distal phalanx. The
patient was discharged without
further complications.

From Hépitaux Universitaires de Genéve, Gene-
va, Switzerland. Full content, including all ta-
bles and figures, can be found at www.nejm.
org/doi/full/10.1056/NEJMicm1110969.

Bluestone — from page 3

antagonistic.* Many human diseas-
es are characterized by an imbal-
ance of effector T (Teff) cells and
Treg cells (see figure).” A reduced
frequency or function of Treg cells,
or both, characterizes autoimmune
diseases,’ including HCV-related
vasculitis and chronic GVHD.®
Conversely, although Treg cells
may prevent tissue damage caused
by unrestrained pathogen-specific
Teff responses and inflammation,
high levels of Treg cells may
prevent efficient clearance of in-
fectious agents and hamper
antitumor responses.® Strategies
for cell therapy aimed at restoring
the Teff:Treg balance are being
studied.®1°

The expansion of numbers of
Treg cells in chronic GVHD, de-
scribed by Koreth et al., and in
HCV-related autoimmune vasculi-
tis, described by Saadoun et al.,
builds on the use of interleukin-2
to promote the expansion of Treg
cells in animal models of GVHD,
autoimmunity,® and even some
studies involving patients with
HIV infection.* Interleukin-2
treatment greatly increases the
Teff:Treg ratio, although the re-
sults are often transient and limit-
ed to the treatment window. The
dose of interleukin-2 matters. Low-
dose interleukin-2 therapy prefer-
entially induces Treg expansion,
whereas high-dose interleukin-2
treatment results in a relative in-
crease in the Teff population® (see
figure). Koreth et al. treated 28
patients with chronic GVHD with
low-dose interleukin-2 subcutane-
ously. Even without a control group,
the treatment appeared extremely
effective, with no relapse of cancer
or progression of chronic GVHD.

Of the 23 patients who could be
evaluated, 11 had stable disease
and 12 had an objective partial
response. Importantly, Treg-cell
counts, but not conventional T-cell
(Tcon) counts, significantly in-
creased during treatment, resulting
in an increase in the Treg:Tcon ra-
tio that was more than five times
as high as the baseline level. No
significant change in CD8+ T-cell
counts was noted, perhaps because
of the use of sirolimus and other
immunosuppressive agents.

The beneficial effect of interleukin-2
treatment in the study by Koreth
et al. may not be solely due to in-
creased Treg cells, since Treg-cell
counts increased in all patients but
were not statistically different be-
tween patients who had a response
and those who did not have a re-
sponse. A recent clinical trial of
Treg-cell infusion to prevent acute
GVHD showed improved GVHD
but no statistical difference with
respect to relapse of cancer.” More-
over, as shown in Table 1 of the
article by Koreth et al., individual
patients had been receiving quite
distinct immunosuppressive agents
(glucocorticoids, mycophenolate
mofetil, calcineurin inhibitors, and
sirolimus). The investigators did
not discuss whether these distinct
clinical responses correlated with
various different adjunct immuno-
suppressive therapies. In the study
by Saadoun et al., the use of low-
dose interleukin-2 in HCV-related
autoimmune vasculitis was similar-
ly effective and minimally toxic.
There was a significant reduction
in cryoglobulinemia in 9 of 10 pa-
tients and an improvement in vas-
culitis in 8 of 10, which correlated
with a reduced inflammatory gene
signature.

Low-dose
interleukin-2

Treg

Chronic GVHD or
autoimmunity

Treg

Healthy
balance

High-dose
interleukin-2

<:| Treg

Cancer or
chronic infection

The Balance of Pathogenic Effector T Cells and Regulatory T Cells in Healthy Persons
versus Imbalances in Persons with Pathologic Conditions.

Imbalances can reflect dysregulated effector T (Teff) populations that are not efficiently con-
trolled by regulatory T (Treg) cells (left), as can be the case in chronic GVHD or autoimmune
diseases. Conversely, imbalance can create a predominant Treg compartment, which ham-
pers efficient Teff responses (right), as it has been observed in cancer and certain chronic in-
fections. Interleukin-2 therapy can help reinstate the Teff:Treg balance. Low-dose interleukin-2
could preferentially favor the Treg population to restore immune regulation, whereas high-
dose interleukin-2 may lead to a preferential amplification of the Teff compartment, a poten-
tially beneficial outcome in cancer and infections. However, the balance is tenuous and com-
plex, and the way in which the treatment will direct immune responses may be unpredictable.

However, the effects of interleukin-2
may be complex. Natural killer
cells may also be contributing to
the efficacy. Interleukin-2 therapy
increased the number of natural
killer cells*?; such cells may kill
activated Teff cells. Interestingly, in
a clinical trial of interleukin-2 and
sirolimus in autoimmune diabetes
(Proleukin and Rapamune in Type
1 Diabetes; ClinicalTrials.gov num-
ber, NCT00525889), natural killer—
cell counts increased and may have
been responsible for a transient de-
crease in the function of islet beta
cells. Unfortunately, both studies
had only a limited analysis of other
subsets of peripheral-blood mono-
nuclear cells, including eosinophil-
ia; eosinophils have been shown to
increase dramatically in other stud-
ies of interleukin-2 therapy.

Overall, low-dose interleukin-2
appeared to be safe; serious com-
plications or infections occurred in
few patients. The concern that sup-
pressing T-cell immunity by up-
regulating Treg cells would put
the patient with HCV at risk for
a worsened viral load appears
groundless in this small series.
However, the possible long-term
effects of interleukin-2 treatment
are uncertain, since these patients
were followed for only 3 to 4
months. A sustained increase in
Treg cells may be problematic in
patients with ongoing acute or
chronic infections. Murine studies
have shown that Treg cells can
prevent GVHD while preserving
graft-versus-leukemia activity.®
However, the adverse effect of Treg

continued on next page



PERSPECTIVE

Evidence-Based Medicine in the EMR Era

Jennifer Frankovich, M.D., and others

Many physicians take great pride in
the practice of evidence-based med-
icine. Modern medical education
emphasizes the value of the ran-
domized, controlled trial, and we
learn early on not to rely on anec-
dotal evidence. But the application
of such superior evidence, however
admirable the ambition, can be
constrained by trials’ strict inclu-
sion and exclusion criteria — or
the complete absence of a relevant
trial. For those of us practicing pe-
diatric medicine, this reality is all
too familiar. In such situations, we
are used to relying on evidence at
Levels III through V — expert
opinion — or resorting to anecdot-
al evidence. What should we do,
though, when there aren’t even
meager data available and we don’t
have a single anecdote on which

to draw?

We recently found ourselves in
such a situation as we admitted to
our service a 13-year-old girl with
systemic lupus erythematosus
(SLE). Our patient’s presentation
was complicated by nephrotic-
range proteinuria, antiphospholipid
antibodies, and pancreatitis.
Although anticoagulation is not
standard practice for children with
SLE even when they’re critically ill,
these additional factors put our pa-
tient at potential risk for thrombo-
sis, and we considered anticoagula-
tion. However, we were unable to
find studies pertaining to antico-
agulation in our patient’s situation
and were therefore reluctant to
pursue that course, given the risk
of bleeding. A survey of our pediat-
ric rheumatology colleagues — a
review of our collective Level V evi-
dence, so to speak — was equally
fruitless and failed to produce a
consensus.

Without clear evidence to
guide us and needing to make
a decision swiftly, we turned to
a new approach, using the data
captured in our institution’s
electronic medical record (EMR)
and an innovative research data

NEJM.org ISSUE1 2012 5

Results of Electronic Search of Patient Medical Records (for a Cohort of 98 Pediatric

Patients with Lupus) Focused on Risk Factors for Thrombosis Relevant to
Our 13-Year-Old Patient with Systemic Lupus Erythematosus.*

Outcome or Risk Factor

Outcome — thrombosis
Thrombosis risk factor
Heavy proteinuria (>2.5 g per deciliter)
Present at any time
Present >60 days
Pancreatitis

Antiphospholipid antibodies

Keywords Used to Conduct Expedited
Electronic Search

“Thrombus,” “Thrombosis,”“Blood clot”

“Nephrosis,” “Nephrotic,”“Proteinuria”
“Urine protein”
“Pancreatitis,” “Lipase”

“Aspirin”

Relative Risk
(95% CI)

Prevalence
of Thrombosis

no. /total no (%)

10/98 (10) Not applicable
8/36 (22) 7.8 (1.7-50)
7/23 (30) 14.7 (3.3-96)

5/8 (63) 11.8 (3.8-27)
6/51 (12) 1.0 (0.3-3.7)

* In all cases, the sentences surrounding the keywords were manually reviewed to determine their relevance to our patient. Pancreatitis was
defined as an elevated lipase level (twice the upper limit of normal) coexisting with abdominal pain. We used the word “aspirin” as a proxy for
antiphospholipid antibodies, since it is standard practice at our institution to give all patients with these antibodies aspirin; if “aspirin” was
found in the chart, than antiphospholipid-antibody status was confirmed by investigating the laboratory results.

warehouse. The platform, called
the Stanford Translational Re-
search Integrated Database Envi-
ronment (STRIDE), acquires and
stores all patient data contained in
the EMR at our hospital and pro-
vides immediate advanced text
searching capability.* Through
STRIDE, we could rapidly review
data on an SLE cohort that includ-
ed pediatric patients with SLE
cared for by clinicians in our divi-
sion between October 2004 and
July 2009. This “electronic cohort”
was originally created for use in
studying complications associated
with pediatric SLE and exists under
a protocol approved by our institu-
tional review board.

Of the 98 patients in our pediat-
ric lupus cohort, 10 patients devel-
oped thrombosis, documented in
the EMR, while they were acutely
ill. The prevalence was higher
among patients who had persistent
nephrotic-range proteinuria and
pancreatitis (see table). As com-
pared with our patients with lupus
who did not have these risk fac-
tors, the risk of thrombosis was
14.7 (95% confidence interval [CI],
3.3 to 96) among patients with
persistent nephrosis and 11.8

(95% CI, 3.8 to 27) among those
with pancreatitis. This automated
cohort review was conducted in
less than 4 hours by a single clini-
cian. On the basis of this real-
time, informatics-enabled data
analysis, we made the decision to
give our patient anticoagulants
within 24 hours after admission.
Our case is but one example of
a situation in which the existing
literature is insufficient to guide
the clinical care of a patient. But
it illustrates a novel process that
is likely to become much more
standard with the widespread
adoption of EMRs and more so-
phisticated informatics tools. Al-
though many other groups have
highlighted the secondary use of
EMR data for clinical research,?3
we have now seen how the same
approach can be used to guide
real-time clinical decisions. The
rapid electronic chart review and
analysis were not only feasible,
but also more helpful and accurate
than physician recollection and
pooled colleague opinion. Such
real-time availability of data to
guide decision making has already
transformed other industries,* and
the growing prevalence of EMRs

along with the development of
sophisticated tools for real-time
analysis of deidentified data sets
will no doubt advance the use of
this data-driven approach to health
care delivery. We look forward to
a future in which health informa-
tion systems help physicians learn
from every patient at every visit
and close the feedback loop for
clinical decision making in real
time.

Did we make the correct deci-
sion for our patient? Thrombosis
did not develop, and the patient
did not have any sequelae related
to her anticoagulation; truthfully,
though, we may never really know.
We will, however, know that we
made the decision on the basis of
the best data available — acting, as
the fictional detective Nero Wolfe
would say, “in the light of experi-
ence as guided by intelligence.” In
the practice of medicine, one can’t
do better than that.

From the Division of Rheumatology (J.F.), the
Division of Systems Medicine (C.A.L.), and the
Division of Nephrology (S.M.S.), Department of
Pediatrics, Stanford University School of Medi-
cine, Palo Alto, CA. Full content, including all
tables and figures, can be found at www.nejm.
org/doi/full/10.1056/NEJMp1108726.

Bluestone — continued

cells on antitumor responses raises
the possibility that Treg cells

may eventually suppress the graft-
versus-leukemia response.

Thus, these articles and others
have provided a path forward for
the effective use of interleukin-2
as a regulatory immunotherapy.
Future trials involving larger num-
bers of patients and appropriate
control groups are needed to
determine the efficacy of not only
interleukin-2 therapy but also
other approaches to improving
Treg numbers and function in

autoimmune diseases and GVHD
and inhibiting them in cancer. The
design of these trials will need to
take into account the challenge of
interpretation of data in patients
who are receiving complex thera-
pies. Alternatively, combinations
of interleukin-2 with other directed
immunotherapies, such as the in-
fusion of ex vivo expanded Treg
cells, might be used. Finally,
mechanistic studies must be in-
cluded, notably signaling assays
(such as signal transducer and
activator of transcription 5 phos-
phorylation) coupled with immune

phenotyping. These studies may
identify populations of patients
who will have a response to the
therapy to ensure that the pleiotro-
pic effects of the drug, and specifi-
cally its ability to promote effector
and memory T-cell responses, can
be precisely evaluated.

From the University of California, San Francisco,
San Francisco. Full content, including all tables
and figures, can be found at www.nejm.org/
doi/full/10.1056/NEJMe1110900.
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Cold Urticaria, Immunodeficiency, and
Autoimmunity Related to PLCG2 Deletions

Michael J. Ombrello, M.D., and others

BACKGROUND

Mendelian analysis of disorders
of immune regulation can pro-
vide insight into molecular path-
ways associated with host de-
fense and immune tolerance.

METHODS
We identified three families

with a dominantly inherited

complex of cold-induced urticar-
ia, antibody deficiency, and sus-
ceptibility to infection and auto-
immunity. Immunophenotyping
methods included flow cytome-
try, analysis of serum immuno-

globulins and autoantibodies, A Evaporative Cooling Test B Blood Leukocytes
lymphocyte stimulation, 'and T " I B Cells Switched Memory B Cells NK Cells
enzymatic assays. Genetic stud- 100~ 5o 800
ies included linkage analysis,
targeted Sanger sequencing, and I g 300] 4 600
next-generation whole-genome { £ 30
. =
sequencing. = 2009 400
S 20

RESULTS 1004 10 2004
Cold urticaria occurred in all af- \ g

1 i 0- 0 L
fecteld subjfacts. .Other, variable i CD271gG+ CD27+Ighs
manifestations included atopy,
granulomatous rash, autoim- C In Vitro Class-Switched Antibody Producti D Freq of Jk Region Usage
mune thyroiditis, the presence of WG [lgA HD PLAID XLA
antinuclear antibodies, sinopul- 80 P=0.03

monary infections, and common
variable immunodeficiency. Lev-
els of serum IgM and IgA and
circulating natural killer cells
and class-switched memory B
cells were reduced. Linkage
analysis showed a 7-Mb candi-

distinct in-frame deletions that
cosegregated with disease. These
deletions, located within a re-
gion encoding an autoinhibitory
domain, result in protein prod-
ucts with constitutive phospholi-
pase activity. PLCG2-expressing
cells had diminished cellular
signaling at 37°C but enhanced
signaling at subphysiologic
temperatures.

CONCLUSIONS
Genomic deletions in PLCG2
cause gain of PLCy, function,
leading to signaling abnormali-
ties in multiple leukocyte sub-
sets and a phenotype encom-
passing both excessive and
deficient immune function.
(Funded by the National Insti-
tutes of Health Intramural Re-
search Programs and others.)

From the Inflammatory Disease Section,
National Human Genome Research Institute
(M.0., E.F.R., I.A., D.L.K.); the Laboratories
of Allergic Diseases (G.S., S.D., H.K., G.C.,
M.-Y,J., AM.G., D.D.M., C.N., M.O,, LW,
K.S.,J.D.M.), Clinical Infectious Diseases
(A.F.F., S.M.H.), Systems Biology (P.T.-P.,
N.S.), Immunogenetics (H.S.K., E.O.L.),

and Immunoregulation (J.H., S.M.) and the
Vaccine Research Center (D.C.D.), National
Institute of Allergy and Infectious Diseases —
both at the National Institutes of Health,
Bethesda, MD — and other sources. Full
content, including all tables and figures,
can be found at www.nejm.org/doi/full/
10.1056/NEJM0al102140.
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date interval on chromosome 262 Cell %0 cells 43 cells
16q in one family, overlapping

by 3.5 Mb a disease-associated

haplotype in a smaller family.

This interval includes PLCG2, Clinical and Immunologic Manife: in Patients with Phospholipase Cy,—A iated Antibody Deficiency and Immune

encoding phospholipase Cy,
(PLCYy,), a signaling molecule ex-
pressed in B cells, natural killer
cells, and mast cells. Sequencing
of complementary DNA revealed
heterozygous transcripts lacking
exon 19 in two families and
lacking exons 20 through 22 in
a third family. Genomic se-
quencing identified three

Dysregulation (PLAID).

Panel A shows the results of an evaporative cooling test in one subject. Cold urticaria was provoked with droplets of ethanol (E) or
air-blown water (A) but not with droplets of unblown water (W) or covered water (C). In Panel B, blood leukocyte counts are shown for
18 adult subjects with PLAID. The tops and the bottoms of the boxes represent a 2-SD range above and below the mean values in
healthy control subjects, and the horizontal lines represent the median value among subjects with PLAID. NK denotes natural killer.
Panel C shows the mean frequency of IgA or IgG antibody—secreting cells, measured by means of enzyme-linked immunospot assay
(ELISPOT) after 4 days of expansion in culture. ELISPOT data were normalized to an equal number of B cells on the basis of the pro-
portion of B cells in peripheral-blood mononuclear cells at the start of culture. The T bars indicate standard errors for five subjects
from each group. In Panel D, Igk secondary recombination in transitional B cells is shown for 12 healthy donors (HD), 4 subjects with
PLAID, and 4 subjects with X-linked agammaglobulinemia (XLA), indicated by the frequency of Jk region usage, as determined by
single-cell Igk sequence analysis of data from subjects who were pooled according to diagnosis. The increased usage of the terminal
Jk4 and J«5 genes, as seen in both PLAID and XLA, indicates impaired termination of secondary recombination.

“That might have been
the best option yester
but what about now?”
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Bone-Density Testing Interval and Transition to Osteoporosis in Older Women

Margaret L. Gourlay, M.D., and others

BACKGROUND

Although bone mineral density
(BMD) testing to screen for osteopo-
rosis (BMD T score, —2.50 or lower)
is recommended for women 65
years of age or older, there are few
data to guide decisions about the
interval between BMD tests.

METHODS
We studied 4957 women, 67 years of
age or older, with normal BMD (T
score at the femoral neck and total
hip, —1.00 or higher) or osteopenia
(T score, —1.01 to —2.49) and with no
history of hip or clinical vertebral
fracture or of treatment for osteopo-
rosis, followed prospectively for up to
15 years. The BMD testing interval
was defined as the estimated time
for 10% of women to make the tran-
sition to osteoporosis before having a
hip or clinical vertebral fracture, with
adjustment for estrogen use and clin-
ical risk factors. Transitions from
normal BMD and from three sub-
groups of osteopenia (mild, moder-
ate, and advanced) were analyzed
with the use of parametric cumula-
tive incidence models. Incident hip
and clinical vertebral fractures and
initiation of treatment with bisphos-
phonates, calcitonin, or raloxifene
were treated as competing risks.

RESULTS

The estimated BMD testing interval
was 16.8 years (95% confidence in-
terval [CI], 11.5 to 24.6) for women
with normal BMD, 17.3 years (95%
CI, 13.9 to 21.5) for women with
mild osteopenia, 4.7 years (95% CI,
4.2 to 5.2) for women with moder-
ate osteopenia, and 1.1 years (95%
CI, 1.0 to 1.3) for women with ad-
vanced osteopenia.

CONCLUSIONS
Our data indicate that osteoporosis
would develop in less than 10% of
older, postmenopausal women dur-
ing rescreening intervals of approxi-
mately 15 years for women with
normal bone density or mild osteo-
penia, 5 years for women with
moderate osteopenia, and 1 year for
women with advanced osteopenia.
(Funded by the National Institutes
of Health.)

From the Departments of Family Medicine
(M.L.G.), Biostatistics (J.P.F., .S.P., R.C.M.),
and Medicine (D.F.R.) and the North Carolina
Translational and Clinical Sciences Institute
(C.L.), University of North Carolina, Chapel Hill;
the Research Institute, California Pacific Medi-
cal Center, San Francisco (L.-Y.L.); and other
sources. Full content, including all tables and
figures, can be found at www.nejm.org/doi/
full/10.1056/NEJMoal107142.
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Cumulative Incidence of Osteoporosis
(%)
3
1

Years since Baseline Study Visit

—— Advanced osteopenia
T score, -2.00 to -2.49
(N=1351)

——— Moderate osteopenia
T score, -1.50 to -1.99
(N=1478)

Mild osteopenia
T score, -1.01 to -1.49
(N=1386)

~—— Normal BMD
T score, -1.00 or higher
(N=1255)

Unadjusted Cumulative Incidence of Osteoporosis According to Baseline T-Score Range.

The proportion of women who had a transition to osteoporosis is shown as a function of time. The cumulative incidence curves were
estimated by means of parametric cumulative incidence models for interval-censored data. The dashed horizontal line marks the 10%
threshold for the transition to osteoporosis; where this line intersects each cumulative incidence curve, a vertical dashed line to the x axis
marks the estimated testing interval. The analysis of women with osteopenia at baseline is based on three T-score groups and included the
513 women who made the transition from normal BMD to osteopenia and had at least one subsequent examination with BMD recorded.

CASE RECORDS OF THE MASSACHUSETTS

GENERAL HOSPITAL

Case 1-2012: An 82-Year-Old Man
with Persistent Ulcers on the Hands

Daniela Kroshinsky, M.D., and others

SUMMARY
+ An 82-year-old man was
admitted to this hospital
because of a 4-month his-
tory of bullous and ulcer-
ated skin lesions on the
hands, which did not re-
spond to antibiotic thera-
py and débridement.

A diagnostic procedure
was performed.

FINAL DIAGNOSIS

+ Pyoderma gangrenosum
due to a myelodysplastic
syndrome (refractory cyto-
penia with multilineage
dysplasia).

From the Departments of Dermatology
(D.K.) and Pathology (M.P.H., R.P.H.),
Massachusetts General Hospital; and the
Departments of Dermatology (D.K.) and
Pathology (M.P.H., R.P.H.), Harvard
Medical School — both in Boston. Full
content, including all tables and figures,
can be found at www.nejm.org/doi/
full/10.1056/NEJMcpc1104568.

Clinical Photographs of the Patient.

INNOVATIVE.

INTUITIVE.

INTERACTIVE.

INDISPENSABLE.

The NEW ENGLAND
JOURNAL of MEDICINE




A life in the ¢-1..—u.<4£-:_e_;-1_5___
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excelled as a competitive swimmer and
flourished as an IT Programmer.

“Life’s not good, it’s great!”

It’s about years, not months
Enbrel

* Rapid and sustained symptom relief in Rheumatoid Arthritis®

* Reduces swollen and painful joint counts and maintains these improvements at 5 years’

* Early treatment in combination with methotrexate helps achieve remission - structurally, functionally and clinically’
» Safety profile established over 10 years of continuous therapy in clinical trials’

* Registry results showed lowest incidence of Tuberculosis***

* No dose escalation required for most patients”
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