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Purpose: Patients with immune thrombocytopenia (ITP) have low platelet counts and an
increased risk of bleeding. We described treatment patterns and clinical outcomes in routine
practice in the United States (US).

Patients and Methods: Using electronic health record data from hematology/oncology
clinics linked to administrative claims in the US, we studied 447 adults newly diagnosed
with primary ITP from 2011 to 2016. Patients with a secondary cause of thrombocytopenia
were excluded. The incidence of ITP treatment initiation, bleeding events, and rescue therapy
use were estimated using competing risk models.

Results: At 1-year post-ITP diagnosis, 50% of patients were prescribed an oral corticosteroid,
with the majority being prescribed immediately following diagnosis. Of the more common second-
line options, rituximab use was the most frequent (1-year cumulative incidence: 16% [95%
confidence interval: 12, 19]), followed by romiplostim (9% [7, 12] and eltrombopag (5% [3, 8]).
Use of these drugs was similar at 2 years post-diagnosis. At 6 months post-ITP treatment initiation,
the cumulative incidence of bleeding was similar among eltrombopag and romiplostim initiators
(17% [6,33] and 19% [9, 31], respectively) and was slightly lower in rituximab users (12% [6, 20]).
However, during this same timeframe, rituximab users had a higher incidence of rescue therapy use
(48% [36, 58] versus 29% [14, 46] in eltrombopag and 26% [14, 39] in romiplostim users).
Although splenectomy was rare, at 6 months post-surgery nearly 20% had experienced a bleed and
nearly 20% had required rescue.

Conclusion: This study describes the health trajectory of adults with ITP who are managed
in hematology clinics in the US and could inform the design of non-interventional studies of
comparative effectiveness among treatments.

Keywords: primary immune thrombocytopenia, thrombopoietin receptor agonists,

rituximab, splenectomy, real-world evidence

Introduction

Primary immune thrombocytopenia (ITP) is a rare acquired autoimmune disorder
that affects approximately 3.3 per 100,000 adults per year." The disorder is char-
acterized by low platelet counts and an increased tendency to bleed. Although ITP
generally presents as a subtle-onset, chronic disorder in adults, clinical manifesta-
tions can range from petechiae, purpura, and bruising to overt bleeding such as
gastrointestinal or intracranial hemorrhaging.> When treatment is deemed neces-
sary, typical first-line therapies include corticosteroids, intravenous immunoglobu-
lin (IVIg), and Rh, (D) immune globulin, also referred to as anti-D immune
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globulin (IV anti-D).>~> Relapse or failure to respond to
these drugs may necessitate second-line treatment, which
includes a variety of medical options and splenectomy.

Splenectomy has historically been considered the second-
line therapy of choice but has declined in recent years,®’
partially due to increased availability of medical options®
including the thrombopoietin-receptor agonists (TPO-RAs),
eltrombopag and romiplostim. These drugs were initially
approved in the United States (US) in 2008 for adults with
chronic ITP (ITP > 12 months), who have had an insufficient
response to previous ITP treatments.”'? The label for romi-
plostim in the US has recently been revised to include all
patients who have had an insufficient response to previous
ITP treatments, regardless of ITP duration. Randomized con-
trolled trials (RCTs) and recent clinical studies in splenecto-
mized and non-splenectomized patients have provided
evidence for the long-term efficacy and safety of these
drugs.'"™"* Additionally, fostamatinib, a spleen tyrosine kinase
(Syk) inhibitor was approved in the US in April 2018 for the
treatment of chronic ITP in adults who have had an insufficient
response to prior therapy.'*

Outside of Phase I1I trials for newer agents, there is limited
evidence from RCTs to guide ITP treatment decisions.
Additionally, some of the available medication options are
not approved for use in ITP, but rather are used because of
their efficacy in other autoimmune diseases or solid organ
transplant immune suppression.'> As a result, the American
Society of Hematology practice guidelines (2011) for ITP
conclude that there is insufficient evidence to guide
a sequence of treatment for patients who have recurrent or
persistent thrombocytopenia with bleeding after first-line
treatment;'® and the most recent International Consensus
Report  (2010)"7
particular second-line therapy. An update to the ASH guide-

indicates no preference for a -
lines recommends different treatments based on considerations
of disease duration and patient preference (ie, shared decision-
making), due to lack of published comparative studies includ-
ing data on long-term outcomes.'® Decision-making in this
setting is challenging and has even been described as
controversial,'**° likely leading to substantial variability in
treatment patterns. Moreover, there have been few reports of
ITP management in clinical practice and even fewer examining
treatment based on duration of the ITP diagnosis. Therefore,
we sought to provide a comprehensive description of ITP
treatment patterns in clinical practice in the US. We also sought
to describe the occurrence of clinically meaningful outcomes,
including bleeding and rescue therapy use, after initiation of
the more common second-line medical options.

Materials and Methods

Data Source

Structured data from the Flatiron Health Electronic Record
(EHR)-derived database (Flatiron Health, Inc.) were linked at
the patient-level to the MarketScan®™ Commercial and Medicare
Supplemental Databases (IBM Corp). The Flatiron EHR data
system includes data from >255 hematology-oncology clinics,
representing >2330 clinicians across the US. Records for diag-
noses, laboratory results, and medications administered within the
clinic are included in the database. The MarketScan databases
capture healthcare claims for individuals covered by employer-
sponsored private health insurance (<65 years) and Medicare
Supplemental insurance (>65 years). Available data include inpa-
tient and outpatient diagnoses, procedures, and medications,
which are identified via International Classification of Diseases,
Clinical Modification, ninth or tenth revision (ICD-9-CM and
ICD-10-CM), Healthcare Common Procedure Coding System
(HCPCS), National Drug Codes (NDC), and/or Current
Procedural Terminology (CPT) codes. Oral medications, includ-
ing corticosteroids, were identified using the claims data, which
captured all dispensed prescriptions regardless of care setting.

Cohort Selection

Patients were eligible for inclusion if they were aged 18 years
or older at the time of a new ITP diagnosis (ICD-9: 287.31,
ICD-10: D69.3) recorded in the EHR between January 1, 2011
and June 30, 2016. Patients were excluded if they had any
diagnosis for a secondary cause of thrombocytopenia on or
before the ITP diagnosis date (see eTable 1 for codes), received
romiplostim or eltrombopag before the ITP diagnosis date, had
evidence of a history of ITP documented in MarketScan, or no
healthcare encounter in the 30 days following the diagnosis (to
ensure they were “active” in the EHR). Patients were addition-
ally required to have continuous enrollment in MarketScan in
the twelve months before the ITP diagnosis to assess eligibility
criteria and baseline characteristics (Figure 1).

Outcomes and Follow-Up

All outcomes were assessed using both Flatiron and
MarketScan information; if there was a discrepancy between
the date of the event between the two data sources, the ear-
liest date was used. We assessed ITP treatments dispensed or
administered following a diagnosis of ITP. ITP treatments
were identified in the structured fields of the EHR or in the
claims by ICD-9-CM, ICD-10-CM, HCPCS, NDC, DRG,
and/or CPT codes. Treatment initiation was defined as the
first dispensing for or administration of any of the following
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treatments: intravenous steroids, IVIg, IV anti-D, platelet
transfusions, oral corticosteroids, splenectomy, azathioprine,
alemtuzumab, cyclosporine A, cyclophosphamide, danazol,
dapsone, eltrombopag, mycophenolate mofetil, rituximab,
romiplostim, and vinca alkaloids. We considered oral corti-
costeroids, IVIg and IV anti-D as first-line medications, and
all others as second-line/emergent medications.

Medical agents more commonly used in the second-line set-
ting (eltrombopag, rituximab, and romiplostim) and splenectomy
were of particular interest — we further subset our study population
to patients initiating one of these therapies/procedures. Health
events following a splenectomy or the initiation of one of
the second-line therapeutic agents were defined as the first occur-
rence of the condition and identified using ICD-9-CM, ICD-10-
CM, HCPCS, NDC, DRG, and/or CPT codes in either the EHR or
the medical claims (see eTable 2 for codes). We captured the
following health events of interest: any bleeding event, intracranial
hemorrhage, gastrointestinal hemorrhage, hematuria, ecchymosis,
and epistaxis. We also identified the following medication events

of interested: receipt of any ITP therapy (defined above), any
rescue therapy, and receipt of the following individual treatments:
oral corticosteroids, IV anti-D, IVIg, IV steroids, platelet transfu-
sion, romiplostim, eltrombopag, rituximab, and splenectomy. We
defined rescue therapy as receipt of [V anti-D, IVIg, IV steroids, or
platelet transfusion.

Follow-up for ITP treatment initiation began 30 days
after the date of ITP diagnosis, and for health events of
interest began on the date of splenectomy or treatment
initiation of commonly used second-line therapies. Patients
were followed until the earliest occurrence of one of the
following: 1) the outcome (eg, medications or health events
of interest), 2) death, 3) end of data (December 31, 2016),
or 4) end of health care, defined as loss of enrollment in
MarketScan or 180 days without a clinic visit in Flatiron.

Statistical Analysis
Descriptive statistics were calculated for baseline covariates at the
time of ITP diagnosis and re-calculated at receipt of splenectomy

Cohort Entry Date
Diagnosis of ITP in EHR
Day 0

Exclusion Assessment
« Age <18: at Day 0
+ Secondary cause of thrombocytopenia: Days [all data prior, 0]
* Received romiplostim or eltrombopag: Days [all data prior, -1]
» History of past ITP in MarketScan: Days [all data prior, -180]
» Continuous enroliment in Marketscan: Days [-365, 0]

Covariate Assessment
Age, Sex, Race: at Day 0
Baseline conditions?: Days [all data prior, -1]
Platelet measurement: Days [-60,0]

Exclusion
Assessment
Active in EHR:
Days [0,30]

N =
\ Follow up for ITP medication
Days [31, Censor]

7

Time

a. Baseline conditions included: diabetes, myocardial infarction, COPD/asthma, coronary artery disease,
cerebrovascular disease, congestive heart failure, liver disease, pulmonary embolism, deep vein thrombosis, any
bleeding event, intracranial hemorrhage, gastrointestinal hemorrhage, hematuria, ecchymosis, epistaxis, and ITP

treatments

b. Earliest of: outcome of interest (ITP treatment initiation), death, disenrollment in MarketScan, 180 days without a
clinic visit in Flatiron, end of the study period (December 31, 2016)

ITP = immune thrombocytopenia
EHR = electronic health record

Note: figure template available at www.repeatinitiative.org

Figure | Study design schematic.
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or at the initiation of eltrombopag, rituximab, or romiplostim. The
cumulative incidence of treatment initiation following an ITP
diagnosis was measured for the entire cohort of patients with
ITP. Estimates were provided specifically for 90 days, 1 year,
and 2 years following diagnosis to describe treatment uptake in
the newly diagnosed (ITP duration <3 months), persistent (ITP
duration 3—12 months), and chronic (ITP duration >12 months)
phases, respectively.>! Among the subset who initiated a second-
line therapy, the cumulative incidences of the aforementioned
health events of interest were quantified at 3 months and 6 months
after splenectomy or initiation with the select medical therapies of
interest. We used the non-parametric Aalen-Johansen estimator of
cumulative incidence,” and the associated 95% Cls, accounting
for the competing risk of death. This analysis of secondary, dei-
dentified data was approved by the Chesapeake Institutional
Review Board. All analyses were conducted using R, version
3.4.0% and the cmprsk package, version 2.2-7.2*

Results

Study Cohort

There were 4,552 patients with an ITP diagnosis in the EHR,
and 447 patients met all eligibility criteria for inclusion
(Figure 2). Of the included patients, 47% were male, 61%
were white, and 32% were 65 years or older (Table 1). Prior
to the ITP diagnosis, 52% had experienced any bleeding
event, while 15% experienced a gastrointestinal hemorrhage
specifically. Oral steroids were the most common treatment

given prior to study entry (54%); however, 42% of patients
had received at least one rescue therapy. The median lowest
platelet count in the 60 days prior to study entry was 85x10°/
L (IQR: 39, 125).

ITP Treatment Initiation

First-Line Medications

Oral steroids were the most commonly used therapy after [TP
diagnosis. The cumulative incidence of oral steroid use was
41% (95% confidence interval [CI]: 37, 46%) at 90 days,
50% (46, 55%) at one year, and 56% (51, 61%) at two years
(Figure 3, eTable 3). IVIg was used less often and most of the

use occurred soon after ITP diagnosis (90-day, 1-year, and
2-year cumulative incidence: 11% [8, 14%], 12% [9, 15%],
and 14% [11, 18%)], respectively). IV anti-D use was rare
(2-year cumulative incidence: 1% [0, 2%)]).

Second-Line/Emergent Treatments

For treatments used beyond the first-line setting and/or in
emergent settings, [V steroids were the most common. The 90-
day, 1-year, and 2-year cumulative incidences following ITP
diagnosis were 16% [12, 19%], 26% [22, 30%)], and 34% [29,
39%], respectively (Figure 4, eTable 3). Of the treatments
recommended in the second-line setting, rituximab was the
most common, and use began soon after a diagnosis of ITP
(90-day, 1-year, and 2-year cumulative incidence: 11% [8,
14%], 16% [12, 19%], and 18% [14, 21%], respectively)
(Figure 5, eTable 3). Although TPO-RAs were used less

Patients with ITP in Flatiron-
MarketScan linked at any time
n=4,552 *

Assessed for exclusions
n=1,037

y

No secondary cause of ITP

n =584

y

No prior use of TPO RA
n =562

Did not meet inclusion criteria:
Did not have a new diagnosis between n=1435
1/1/2011 and 6/30/2016 T
¢ Aged < 18 years at diagnosis n=33
*  Did not have a healthcare visit in Flatiron n=636
within 30 days of diagnosis -
*  Did not have continuous enrollment in
MarketScan before diagnosis n=1411
Excluded:
Had a secondary cause of ITP n=453
Received a TPO RA prior to diagnosis n=22
* ITP diagnosis in MarketScan > 180 days
before diagnosis in Flatiron n=115

Final Analytic Cohort
n =447

Figure 2 Study flow diagram.
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Table | Baseline Characteristics of Adults Diagnosed with Primary ITP,
20112016

Variable N %
Total 447 100
Age, years
18-39 92 20.6
4049 73 16.3
50-64 138 309
65+ 144 322
Male sex 212 474
Race
White 273 6l.1
Black 47 10.5
Asian 10 22
Other 36 8.1

Comorbidities

Diabetes 118 264
Myocardial infarction 41 9.2
COPD and/or asthma 100 224
Coronary artery disease or atherosclerosis 107 239
Cerebrovascular disease 88 19.7
Congestive heart failure 57 12.8
Liver disease 49 1.0
Pulmonary embolism 6 1.3
Deep vein thrombosis 5 1.1
Any bleeding event 232 51.9
Intracranial hemorrhage 7 1.6
Gastrointestinal hemorrhage 66 14.8
Hematuria 49 I
Ecchymosis 43 9.6
Epistaxis 19 43

Previous ITP Therapies

Any rescue therapy® 187 41.8
IV anti-D 4 0.9
Vg 21 4.7
IV steroids 159 35.6
Platelet transfusion 25 5.6
Oral corticosteroids 240 537
Rituximab 7 1.6
Splenectomy 2 0.4

Number of Non-Rescue Therapies®

0 205 45.9
| 231 517
2 9 2

3 2 0.4
4+ 0 0

Platelet Measurements
Lowest platelet count in 60 days prior to diagnosis, (10°/L)
Median (IQR) 85 (38.8, 125.0)
Missing 103 23

Notes: *Any rescue therapy included IV anti-D; IVIg; IV steroids; platelet transfusion.
There were no administrations of danazol, mycophenolate mofetil, vinca alkaloids
(vincristine or vinblastine), or alemtuzumab. Less than 1% had a prior administration of
azathioprine, cyclosporine A, cyclophosphamide, or dapsone.

Abbreviations: Anti-D, Rho(D) immune globulin; COPD, chronic obstructive
pulmonary disease; IQR, interquartile range; ITP, immune thrombocytopenia; IV,
intravenous; IVIg, intravenous immunoglobulin.

Oral steroids

0.6 -

0.4 45~

0.2

0.0

IVig

0.4+

0.3 1

0.2+

0.1+

0.0

IV Anti-D

Cumulative Incidence of Treatment Initiation

0.020

0.015 1

0.0109 __|
i

0.005 1

0.000 +——— | |
30 90 180 365 730
Days from ITP diagnosis

Figure 3 Cumulative incidence of therapies recommended in the first-line setting
among patients with primary ITP in the United States, by time since ITP diagnosis.

frequently than rituximab, there was evidence of use before 12
months from the time of diagnosis, with 9% (7, 12%) and 5%
(3, 8%) of patients receiving romiplostim and eltrombopag
within one year after diagnosis, respectively. Use of either
drug after one year was minimal. Use of all other medical
therapies was rare (<5% within 2 years, data not shown).
Splenectomy was also infrequent (2-year cumulative inci-
dence: 4% [2, 6%]), as was receipt of platelet transfusions
(2-year cumulative incidence: 3% [2, 5%]) (Figure 4,
¢Table 3).

Outcomes After Second-Line Therapy
Following an ITP diagnosis, 21 patients underwent
a splenectomy and 31, 49, and 84 patients initiated

Clinical Epidemiology 2020:12
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Days from ITP diagnosis

Figure 4 Cumulative incidence of therapies recommended outside of the first-line
setting among patients with primary ITP in the United States, by time since ITP diagnosis.

eltrombopag, romiplostim, and rituximab, respectively, dur-
ing follow-up (Table 2). The majority of patients receiving
one of these treatments had prior bleeding, but this propor-
tion was greatest in those who initiated one of the TPO-RAs
(eltrombopag, 68%; romiplostim, 65%). Patients undergoing
a splenectomy had a higher median platelet count in the 60
days prior to splenectomy compared to the medical treat-
ment groups. Across treatment groups, nearly all had pre-
vious exposure to an oral steroid (86 — 100%); prior IV
steroid and IVIg use were also common.

Most of the bleeding events occurred in the first three
months and at similar frequency following splenectomy
(cumulative incidence: 14% [95% confidence interval (CI)
3, 33%])), rituximab (11% [5, 19%]), and romiplostim
(15% [6, 26%]). (Table 3). However, the incidence of

Rituximab

0.3+

o
N
1

G

o
.
L

ot
o

Eltrombopag

o
w
L

o
N
1

o
.
1

o
o

Romiplostim

Cumulative Incidence of Treatment Initiation
o
©w

0.1+

,_,_“.’r\ [ ‘

0.0 T T T
30 90 180 365
Days from ITP diagnosis

730

Figure 5 Cumulative incidence of common second-line treatment options among
patients with primary ITP in the United States, by time since ITP diagnosis.

bleeding among patients initiating eltrombopag more
than doubled from the 3- to 6-month timepoint after initia-
tion. The 6-month incidence of bleeding in patients who
initiated rituximab was slightly lower (12% [CI: 6, 20%]).

Rescue therapy use during this timeframe was highest
in those who received rituximab. By 6 months following
rituximab initiation, 48% had received a rescue therapy
versus 29% (CI: 14, 46%) in eltrombopag users and 26%
(CI: 14, 39%) in romiplostim patients. Rescue therapy use
was lowest in the group who underwent splenectomy,
[19% (CI: 6, 39%)], and most commonly occurred with
administration of IV steroids and IVIg.

Oral steroid use outside of the rescue therapy setting
was most frequent in the rituximab group (3-month cumu-
lative incidence: 47% [CI: 36, 57%]), and lowest in the
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Table 2 Characteristics of Patients at Initiation of Select Second-Line Therapies

Variable Eltrombopag Romiplostim Rituximab Splenectomy
Total N 31 49 84 21
Age, years, median (IQR) 53 (42, 65) 55 (45, 67) 54 (40, 70) 55 (40, 69)
Male sex (%) 42 47 37 38
White race (%) 71 69 6l 71
Bleeding Events (%)
Any bleeding event 68 65 58 57
Intracranial hemorrhage 0 4 | 10
Gastrointestinal hemorrhage 19 25 12 14
Hematuria 10 14 4 5
Ecchymosis 16 14 20 14
Previous ITP Treatments (%)
Oral steroids 90 86 92 100
IVIg 45 22 21 43
IV anti-D 10 8 5 5
Eltrombopag - 8 6 14
Romiplostim 32 - 6 29
Rituximab 45 35 6° 38
Splenectomy 3 6 4 -
IV steroids 55 51 44 67
Platelet transfusion 3 8 2 5
Platelet Measurements
Lowest platelet count in 60 days prior (10%/L), median (IQR) 21 (8, 42) 20 (9, 30) 24 (10, 46) 34 (21, 55)

Note: *Prior use of rituximab among rituximab initiators occurred before ITP diagnosis.
Abbreviations: Anti-D, Rho(D) immune globulin; IQR, interquartile range; ITP, immune thrombocytopenia; IV, intravenous; 1Vlg, intravenous immunoglobulin.

eltrombopag group (3-month cumulative incidence: 7%
[CI: 1, 19%]) (Table 3). This suggests that rituximab
patients were more likely to be on concomitant oral ster-
oids at initiation or require oral steroids soon after ritux-
imab was initiated. There was also evidence of switching
between the TPO-RAs, with 23% (10, 39%) of eltrombo-
pag initiators receiving romiplostim and 15% (6, 26%) of
romiplostim initiators receiving eltrombopag within 6
months after initiation of their first TPO-RA (Table 3).

Discussion

We examined nearly 450 adults with newly diagnosed
primary ITP managed in hematology clinics in the US.
This cohort was a robust sample size for this rare disorder.
Oral steroids were the most commonly used medication
after diagnosis, reflecting their continued importance in the
management of ITP. IV steroids were also common, with
use steadily increasing by time since diagnosis. This sug-
gests that IV steroids have a role in the initial management
of patients and are likely utilized in emergent settings
throughout the course of the disorder. However, the rea-
sons for using specific rescue therapies were not available

in the data. The most frequently used second-line medical
options were rituximab, followed by romiplostim and
eltrombopag, with use observed shortly after diagnosis
for each.

We described clinical events of interest after initiation
of second-line therapies, including bleeding, rescue ther-
apy, and splenectomy. We focused on short-term risk of
health events after the second-line options because sple-
nectomy is a one-time surgical procedure, the median
treatment duration for TPO-RAs in clinical practice has

25

been shown to be 6 months,” and the recommended

treatment course for rituximab is a single weekly infusion
for 4 weeks.'®!”

The incidence of specific types of bleeding at 6 months
after initiation of second-line therapies was rare, although
patients on eltrombopag and romiplostim had a slightly
higher incidence of gastrointestinal bleeding. It is possible
this is due to a higher proportion of these patients with
prior bleeding, including gastrointestinal bleeding, sug-
gesting that these patients had more severe disease. The
incidence of rescue therapy by 6 months was highest
among patients receiving rituximab. This is not surprising
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Table 3 Cumulative Incidence (%) of Events Following Initiation of Select Second-Line Therapies

Percent (95% Confidence Interval)
Event Eltrombopag Romiplostim Rituximab Splenectomy
3-Month 6-Month 3-Month 6-Month 3-Month 6-Month 3-Month 6-Month
Bleeding
Any 7(1,19) 17 (6, 33) 15 (6, 26) 19 (9, 31) I (5, 19) 12 (6, 20) 14 (3, 33) 19 (6, 38)
Ecchymosis - - - - 2 (0, 8) 2 (0, 8) - -
Epistaxis - - - - 1 (0, 6) 1 (0, 6) - -
Gl hemorrhage - 7 (1, 20) 6 (2, 16) 6 (2, 16) 1 (0, 6) 1 (0, 6) - -
Hematuria 3 (0, 15) 3 (0, 15) - 2 (0, 10) 1 (0, 6) 1 (0, 6) - -
Intracranial hemorrhage | — - - - 1 (0, 6) 1 (0, 6) 5 (0, 20) 5 (0, 20)
Subsequent Treatment
Any rescue therapy® 29 (14,46) | 29 (14,46) | 19 (9, 31) 26 (14, 39) | 39 (29,50) | 48 (36,58) | 14 (3, 33) 19 (6, 39)
IV steroids 16 (6, 31) 16 (6, 31) 13 (5, 24) 19 (9, 32) 36 (26, 46) | 41 (31,52) | 14 (3, 33) 14 (3, 33)
IVIg 23 (10,39) [ 23(l10,39) | 8(3,18) 8 (3, 18) 10 (4, 17) 15 (8, 24) 5 (0, 20) 10 (2, 27)
Oral steroids 7(1,19) 10 (2, 24) 29 (17,43) | 34 (21,48) | 47 (36,57) | 53 (42, 64) | 38 (18, 58) | 48 (25, 67)
Eltrombopag - - 10 (4, 21) 15 (6, 26) 6 (2, 13) 73, 14) 5 (0, 20) 5 (0, 20)
Romiplostim 16 (6, 31) 23 (10,39) | — - 15 (8, 23) 18 (11,28) | 10 (2, 27) 24 (8, 44)
Rituximab 13 (4, 27) 13 (4,27) 10 (4, 21) 15 (6, 26) - - 10 (2, 27) 14 (3, 33)
Splenectomy - 7 (1, 20) 6 (2, 16) 93,19 1 (0, 6) 3(0,8) - -

Notes: *Rescue therapy was defined as IV anti-D, IVIg, IV steroids, or platelet transfusion.

Abbreviations: G, gastrointestinal; IV, intravenous; IVIg, intravenous immunoglobulin.

as previous studies have shown that fewer patients on
rituximab achieved a platelet response compared with
standard of care.’® Additionally, oral steroid use at 3
months was higher among patients initiating rituximab. It
is possible that this could reflect combination therapy, as
this treatment regimen has been proposed previously.?”?*
Splenectomy rates were low and 19% of patients required
further treatment within 6 months of splenectomy. The
reasons for splenectomy failure are unable to be deter-
mined by our analysis. It is known that some patients do

29731 and reliable predictors of

not respond to splenectomy,
splenectomy response are lacking. It is possible that
patients with more severe and/or refractory disease under-
went splenectomy, therefore accounting for the 19% rate
of rescue therapy so soon after the procedure.

Patterns of treatment observed in this study were gener-
ally similar to those seen in European studies. In a study of
ITP patients being managed by hematologists in Germany,
the most frequently used first-line therapies were steroids and
IVIg.*> However, the relative use of rituximab and TPO-RAs
in the second-line setting was lower (10% and 6%, respec-
tively); and the uptake of splenectomy and other immuno-
suppressive agents was much higher than observed in our
study (21% and 23%, respectively). In a Spanish study of ITP
patients in the hospital setting, steroids and immunoglobulins

were the most common treatment modalities in the first-line
setting.>® Of those requiring additional treatment, steroids,
IVIg, and TPO-RAs were the most common choices. Similar
to our results, many patients who initiated treatment with
a TPO-RA did so soon after ITP diagnosis. Splenectomy was
relatively rare (6%);, and in contrast with our observations,
rituximab use was also rare (1%). Lastly, a chart review study
from 5 European countries also found that while many treat-
ments were used, corticosteroids were the most common
(41% of patients with chronic ITP used a corticosteroid
over a 12-month period), followed by IVIg; while just 6%
underwent splenectomy.>*

The limited number of studies in the US suggests
similar treatment patterns among ITP patients being man-
aged in routine clinical practice. In a survey of hematolo-
gist-oncologists in Oklahoma, nearly all (96%) answered
they would use corticosteroids in the first-line setting when
treatment was indicated, with the remainder using 1VIg.*
For patients who failed to respond with corticosteroids and
IVIg, physicians reported that their next treatment option
would include splenectomy (39%), rituximab (37%), and
TPO-RA (16%). In studies using administrative claims
data in the US, rescue therapy use (IV steroids, IVIg, IV
anti-D, and platelet transfusions) and receipt of splenect-
omy after ITP diagnosis have been examined. For
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commercially insured adults with ITP, 7% of patients
underwent splenectomy and 58% received a rescue ther-
apy, which were similar to our estimates.*® For elderly
patients, data from Medicare demonstrated that 3% of
patients underwent splenectomy and 55% received
a rescue therapy after a diagnosis of ITP.?’

Our study and previous research show that oral steroids
are the most frequently used first-line treatment for the man-
agement of patients with primary ITP. Although oral steroids
are the recommended treatment option in the first-line setting
and in patients with symptomatic relapses in persistent or
chronic ITP, the patient experience may be sub-optimal. In
fact, we showed that almost all patients initiating one of the
more common second-line therapies had a history of oral
steroid use (range 86—100%), although we were unable to
discern the reason for the treatment switch (eg, treatment
failure, side effects, etc.). Importantly, however, compared
to patients who received rituximab or underwent splenect-
omy, we observed a lower incidence of oral steroid use after
initiation of a TPO-RA. While the TPO-RAs were only
approved for the treatment of chronic ITP during the time

period studied for this analysis,”'

we show that in practice,
they are being administered shortly after diagnosis, perhaps
as a method to decrease exposure to oral steroids.

In considering previous studies, our findings demonstrate
the variability in the management of adults with primary ITP
who require treatment beyond first-line therapy. This likely
reflects the lack of prescriptive clinical guidance regarding the
sequence or timing of treatment options in this setting'® and the
uncertainty of who will respond to treatment. There are few
studies that suggest that certain patient characteristics (eg, age,
severity of thrombocytopenia) could be associated with
response, but there is currently no biomarker available to
predict individual response to treatment. Choice of therapy
may also depend on lifestyle factors (eg, degree of daily
physical activity), patient preference for surgery, and comor-
bidities that could limit certain types of therapy. A recent
systematic review of studies evaluating the safety and effi-
cacy/effectiveness of therapies used in the second-line setting
discussed this issue.’® This review highlighted the lack of
head-to-head RCTs directly comparing one treatment option
to another and concluded that the strongest evidence for effi-
cacy came from 10 placebo-controlled trials of TPO-RAs.
These trials showed that patients on eltrombopag or romiplos-
tim had higher rates of overall and complete platelet response
and lower rates of rescue therapy and bleeding compared with
placebo or standard of care treatment.*® Additionally, splenect-
omy was discussed as a standard treatment choice for chronic

ITP given the high likelihood of durable platelet response.
Indeed, splenectomy is considered the treatment that results
in the highest durable platelet response®® ranging from 66% to
74%.3*4° Although we did not assess durable platelet response
in our study, we did show that 19% of patients at 6 months
required rescue therapy following splenectomy. Further
research is needed to optimize medical treatment options in
light of benefits and risks to standardize practice guidelines in
this setting,

There are several limitations to consider when interpreting
these results. The data from the EHRs arose primarily from
community-based hematology clinics, and therefore may not
be generalizable to other treatment settings such as academic
treatment centers. A large number of patients were excluded
because they did not have a clinic visit in the EHR data system
within 30 days of the ITP diagnosis. This suggests that these
patients were diagnosed in an alternate care setting prior to
initiating care with the hematology specialist, such as a primary
care provider. By excluding these patients, we ensured that the
patients were actively contributing data to the EHR when they
received their ITP diagnosis. We did not assess safety end-
points of interest, such as thrombotic events (eg, deep vein
thrombosis) following initiation of ITP therapies. Of note, very
few patients (~1%) had a history of deep vein thrombosis or
pulmonary embolism, and these endpoints would likely be rare
during follow-up. However, thrombotic events should be
included in future safety studies. Additionally, we did not
assess combination therapy (ie, rituximab plus oral steroids).
It is possible that some of the oral steroid use observed soon
after rituximab initiation was due to augmentation; however,
this treatment pathway is not generally recommended due to
a lack of long-term data.'® Finally, we used the date of ITP
diagnosis that was recorded in the EHR; however, in some
instances, there was evidence of prior ITP diagnoses reported
in the administrative claims. Further investigation into the
validity of the ITP diagnosis date in the EHR is warranted.

Our study is one of the first to describe patterns of treat-
ment among newly diagnosed adults with primary ITP trea-
ted in hematology clinics in the US. Oral steroids continue to
be used frequently to treat ITP, particularly soon after diag-
nosis. Administration of IV steroids was also observed often
throughout all phases of the disorder. Medical therapies
traditionally thought of as second-line options were also
used early in the disease progression. Splenectomies were
rare. Understanding current patterns of treatment and the
incidence of subsequent clinical outcomes in patients with

ITP could help inform the design of future non-interventional

Clinical Epidemiology 2020:12

submit your manuscript

443

Dove


http://www.dovepress.com
http://www.dovepress.com

McGrath et al

Dove

studies comparing effectiveness of various ITP treatments in

terms of platelet response and bleeding outcomes.
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