Disorders of Platelets

Anti-interleukin-2 receptor antibody (daclizumab)
treatment of corticosteroid-refractory
autoimmune thrombocytopenic purpura

We administered daclizumab, a humanized mo-
noclonal anti-interleukin-2 receptor (IL-2R) anti-
body, to 11 patients with corticosteroid-refractory
autoimmune thrombocytopenic purpura (AITP)
every 2 weeks for five treatments. Of nine evalu-
able patients, one individual experienced a partial
response. Lymphocyte phenotyping by flow cytom-
etry indicated post-treatment binding of IL-2Ra by
daclizumab in all patients. Mid-study serum solu-
ble IL-2R levels in all patients increased 4-15 —fold
over baseline values (p=0.004). Despite these
measurable immunologic effects, blockade of the
IL-2/IL-2R axis did not effectively abrogate the
autoimmune response in this group of patients
with corticosteroid-refractory AITP.
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Autoimmune thrombocytopenic purpura (AITP) is an
acquired disorder in which anti-platelet antibodies result in
platelet destruction.' Although autoantibody production is
B lymphocyte mediated, a concomitant T-cell activation is
also present in patients with AITP.” In chronic AITP, serum
levels of the T-cell regulatory cytokine interleukin-2 (IL-2)
are increased’ and soluble IL-2 receptor levels (sIL-2R; a
product of cytoplasmic IL-2R expression and cleavage) cor-
relate inversely with the platelet count.* Daclizumab is a
selectively modified humanized anti-IL-2R monoclonal
antibody that is specific for the 55-kd a-chain (CD25) of
the high-affinity IL-2R, which is expressed predominantly
on activated T cells.® Treatment with daclizumab induces a
prolonged saturation of CD25 receptors, thereby impairing
interaction with IL-2 and reducing the viability of CD25-
expressing cells.® Although pharmacologic blockade of
CD25 has principally been applied in organ transplantation
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for prevention of rejection, presumably via inhibition of
antigen-naive T cells,” the use of daclizumab has also
resulted in clinical improvement in chronic disorders of
autoimmunity such as epidermolysis bullosa® and autoim-
mune uveitis,” indicating potential alternative immunomo-
dulatory effects.

To test whether CD25 blockade might lead to clinical
remission in AITP, we administered daclizumab to 11
patients (Table 1) with corticosteroid-refractory AITP
(defined as failure to maintain a platelet count of at least
30x10°/L using prednisone at a dose of at least 10mg per
day for at least 6 weeks). All patients were required to
have an average pre-enrollment platelet count of
<30x10°/L. Concomitant use of stable doses of standard
immunomodulatory medications was permitted, but initi-
ation of new immunomodulatory agents within two
months prior to study entry was not. The protocol was
approved by the Institutional Review Board of the
National Heart, Lung and Blood Institute, and all subjects
provided written informed consent. Daclizumab (Protein
Design Labs, Fremont, California, USA), was administered
at a dose of 1 mg/kg intravenously over 15 minutes every
2 weeks for five treatments. Nine of 11 patients received
all five doses of daclizumab and were evaluable at 12 and
20 weeks post-enrollment (4 and 8 weeks after the last
dose of daclizumab, respectively; Table 1).

In one patient (patient n. 3), the platelet count increased
from a baseline value of 15x10°/L to 91x10°/L two weeks
after the first infusion of drug, after which point it slowly
declined and stabilized in the 30-40x10°/L range off all
other therapies (Table 1). None of the other patients had a
response. Infusions of the agent were well-tolerated and
no grade 3-4 toxicities were observed. Grade 1-2 toxicities
included (number of events) mild hypertension (6), upper
respiratory/flu-like symptoms (4), transient hypotension
(1), decreased appetite (1), conjunctival hemorrhage (1),
fever (1), lightheadedness (1), vertigo (1), cerebral hemor-
rhage (1), neuropathy (1), and dyspnea (1). Binding of
daclizumab to T cells was assessed at baseline and at
weeks 12 and 20 by flow cytometry. Whereas the absolute
number of lymphocytes expressing CD4 and CDS8
remained relatively constant throughout the study period,
the mean number of CD4*T lymphocytes bound by the
antibody 2A3 (BD Pharmingen, San Diego, CA, USA),

Table 1. Patients’ characteristics and platelet response.

Patient  Age Sex  Time since  Splenectomy Prior Treatments during Baseline Week 12
(years) diagnosis treatments administration of study drug platelet count platelet count

(years) (x10%L) (x10%1)

1 69 F 8 Yes Pred, anti-D, vcr, cytox, ritux, aza Pred 10/15 mg/day 9 6

2 57 F 18 No Pred, dan, anti-d, IVIg, ritux Vg 5 14

3* 52 F 1 No Pred, anti-D Pred 5 mg/day 15 34

4 62 F 12 Yes Pred, IVIg, anti-D, HiDex, dan, ritux, aza, vcr Pred 5 mg/day, aza 50 mg/day 14 17

5° 57 F 20 Yes Pred, IVIG, HiDex, colch, aza, ritux - 22 ND

6 49 F 14 Yes Pred, HIDex, anti-D, csa, dan, IFN, aza, oral cy, plas, ritux ~ Pred 15 mg/day, IVIg 21 28

7 53 F 9 Yes Pred, IVIg, HiDex, ritux IVig 21 22

8 28 M 5 Yes Pred, IVIg, anti-D, dan, oral cy, autotx, ritux - 5 6

9 30 F 22 Yes Pred, dan, oral cy, aza, vcr, colch - 2 9

10 18 F 1 No Pred - 26 ND

11 52 M 5 Yes Pred, oral cy, ritux Pred 10 mg/day 16 14

Pred: prednisone; Ver: vincristine; cytox: intravenous cyclophosphamide; ritux: rituximab; 6-MP: 6-mercaptopurine; HiDex: high-dose dexamethasone; colch: colchicine;
dan: danazol; CSA: cyclosporine; IFN: interferon-oy 1VIg: intravenous immune globulin; aza: azathioprine; oval ¢y: oral cyclophosphamide; plas: plasmapheresis;
autotx: autologous transplantation; ND: not done. *The platelet count of patient n. 3 increased to 91x10°/L following the first infusion of daclizumab and gradually
declined to the 30-40x10°/L range by week 32 of the study. °Patient S withdrew for non-medical reasons after receiving one infusion of daclizumab.

"Patient 10 received corticosteroids foyllowing the week 8 infusion of daclizumab and became ineligible for follow-up at week 12.
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Figure 1. Absolute counts of CD4* and CD8* lymphocytes at base-
line and in week 12 of the study. The number of CD4" and CD8"
lymphocytes bound by the anti-CD25 antibody 2A3 at each time
point is also indicated. The reduction in binding of 2A3 at week 12
in both CD4* and CD8" lymphocytes suggests that IL-2Ra. is bound
to daclizumab and is unable to bind 2A3.

which engages the same epitope as daclizumab, had
decreased dramatically by week 12 in all patients (p=0.004;
225%10°/L at baseline and 2.0x10°/L at week 12), suggest-
ing near-complete and persistent occupancy of CD25 by
daclizumab (Figure 1). A similar decrease occurred in the
mean number of CD8-positive T lymphocytes bound by
2A3 (p=0.004;19.5x10%L at baseline and 0.6x10%L at week
12). By week 20, 2A3 binding to lymphocytes positive for
CD4 and CD8 had begun to return to pre-treatment values
in most patients (data not shown), suggesting gradual disen-
gagement of daclizumab from CD25 or clearance of
daclizumab-bound CD25* lymphocytes. Serum sIL-2R lev-
els (Quantikine Immunoassay ELISA, R&D Systems,
Minneapolis, MN, USA) at week 12 increased 4-15 —fold
over baseline values (=0.004; median 866 pg/mL at base-
line and 7010 pg/mL at week 12) and had begun to return
to their baseline values by week 20. Neither serum throm-
bopoietin levels nor antiplatelet antibody titers correlated
with platelet counts, CD25 expression on T lymphocytes,
or sIL-2R levels (data not shown).

In summary, only one individual in our series experi-
enced a partial response to daclizumab, despite laboratory
evidence suggesting efficacious IL-2Rar blockade in all
patients. The responding patient had the lowest CD25
expression on CD4* and CD8*lymphocytes prior to treat-
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ment, though the significance of this finding is unknown.
These data show that administration of an IL-2Ra-block-
ing antibody in this dose schedule does not significantly
modulate the antiplatelet autoimmune response in most
patients with AITP.
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