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Abstract

Background: Second-line treatment for immune thrombocytopenia (ITP) is not well
reported for patients treated in real-world clinical settings.

Objective: The purpose of this study was to compare outcomes of four second-line
treatments for ITP.

Patients/methods: Included adult patients had at least two medical records contain-
ing ITP diagnoses and second-line eltrombopag, romiplostim, rituximab, or splenec-
tomy. Date of treatment initiation or splenectomy was set as index date, between
July 1, 2008, and March 31, 2017. Patients had first-line corticosteroid or intrave-
nous immune globulin treatment and continuous database activity from 6 months
before to 12 months after index. Patient characteristics, treatment patterns, platelet
counts, bleeding-related episodes (BREs), and thrombotic events (TEs) were com-
pared by second-line treatment cohort.

Results: The sample included 3332 patients (mean age, 60.5 years; 52.3% female):
eltrombopag (5.8%), romiplostim (9.9%), rituximab (73.3%), and splenectomy (11.0%).
Patients having splenectomy were younger, more likely female and commercially in-
sured, and less likely to require a third line of treatment than medical regimen co-
horts. Proportions of patients having treatment-free (>180 days with no second-line
index or rescue agent) periods varied significantly (P = .01) by regimen: 33% for el-
trombopag, 23% for romiplostim, 26% for rituximab, and 17% for splenectomy. All
regimens significantly improved platelet counts, while TE and BRE rates differed
significantly (P = .03 and P = .01, respectively) when all treatment groups were
compared.

Conclusions: Over an average 7-year follow-up, all second-line regimens improved
platelet counts, but eltrombopag yielded the highest proportion of patients with
completely treatment-free periods of at least 180 days.
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Essentials

e Comparative real-world data on second-line treatment of immune thrombocytopenia are scarce.
o A total of 3332 adults had eltrombopag (6%), romiplostim (19%), rituximab (73%), or splenectomy (11%).
o All regimens improved platelet count similarly, but bleeding and thrombotic event rates differed.

e Patients discontinuing eltrombopag (33%) and romiplostim (23%) were treatment-free for 26 months.

1 | INTRODUCTION

Immune thrombocytopenia (ITP) involves the immune-mediated de-
struction of platelets and suppression of platelet production, leading
to an increased risk of bleeding events. Recent estimates from US
health care claims databases (2010-2016) found an annual incidence
of ITP of 6.1 per 100 000 people.t New ITP diagnoses occur in nearly
20 000 children and adults each year in the United States, with col-
lective medical care costs of more than $400 million within the first
12 months after diagnosis.1

Corticosteroids and intravenous immune globulin (IVIG) are
the most commonly used first-line treatments; splenectomy, rit-
uximab, and thrombopoietin receptor agonists (TPO-RAs) are all
acceptable second-line options.>® TPO-RAs, including eltrom-
bopag, romiplostim, and avatrombopag, now provide an alter-
native option among patients for whom second-line therapy is
indicated.?® They have been shown to be effective and safe in
randomized clinical trials, and to increase health-related quality
of life.*?

No direct comparison of second-line treatment options has
been conducted in the clinical trial setting. Comparative re-
sponse rates, bleeding events, and treatment failure have been
inferred only through single-arm studies of individual treatments
(mostly for splenectomy or rituximab) and randomized, place-
bo-controlled trials of TPO-RAs and rituximab.® Limited data are
available comparing results with different TPO-RAs,” although
a cost-consequence modeling comparison supported a prefer-
ence for eltrombopag over romiplostim, driven by a reduction
in severe bleeding events.® Grace et al’ evaluated physician fac-
tors that determine choice of second-line treatment. Their anal-
ysis demonstrated patient preference and physician perception
of treatment attributes as most important in guiding treatment
choice. However, real-world second-line treatment patterns and
outcomes among adult patients treated in US clinical practice
have not been published to date.

We undertook a retrospective study using electronic health re-
cords (EHR) among adult patients with ITP treated with second-line
therapies. Our primary objective was to examine treatment patterns
with eltrombopag, romiplostim, rituximab, and splenectomy with
a focus on platelet counts, bleeding-related episodes, thrombotic

events, and use of rescue medication.

2 | METHODS
2.1 | Study description and data source

This retrospective study used EHR data, including medical, phar-
macy, and laboratory information obtained for the period July 1,
2008, to March 31, 2018. The data were obtained from the Optum
Clinical Electronic Health Record Database, which aggregates exten-
sive clinical treatment data from a network of >140 000 providers
at more than 700 hospitals and 7000 clinics. The database currently
has data for >90 million unique patients across the United States,
with an average of 40 months of observed data per patient. Data
are obtained without personal identifying information and used in
compliance with the Health Insurance Portability and Accountability
Act of 1996.

2.2 | Patient sample: Inclusion and exclusion criteria

The first inclusion criterion was diagnosis of ITP: at least 2 medi-
cal records, dated 230 days apart, with diagnosis codes for ITP dur-
ing the identification period (July 1, 2008 to March 31, 2017) were
required. The diagnosis codes were International Classification of
Diseases, Ninth Revision (ICD-9), 287.3 primary thrombocytopenia,
including 287.30 (primary thrombocytopenia, unspecified), 287.31
(immune thrombocytopenic purpura), 287.39 (other primary throm-
bocytopenia), 287.5 (thrombocytopenia, unspecified); or Tenth
Revision (ICD-10), D69 (primary thrombocytopenia), D69.3 (immune
thrombocytopenic purpura), D69.49 (other primary thrombocytope-
nia), and D69.6 (thrombocytopenia, unspecified).

Additional inclusion criteria included a second line of treatment
with eltrombopag, romiplostim, rituximab, or splenectomy (these
define “second-line index treatment or therapy”), between July 1,
2008, and March 31, 2017. The date of the first prescription order
for a second-line index medication or splenectomy was set as the
“second-line index date.” Medications were captured through
Healthcare Common Procedure Coding System codes and National
Drug Codes and splenectomy was captured through Current
Procedural Terminology codes. Finally, patients were required to be
at least 18 years of age during the year of the index date; to have
continuous activity in the database for at least 6 months before the
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FIGURE 1 The second-line of therapy (LOT2) index date was the date of the first prescription for medication (eltrombopag, rituximab,
romiplostim) or splenectomy date, collectively referred to as LOT2 index therapy. Patient characteristics were described during the baseline
period. Treatment patterns and outcomes were observed in the follow-up period. ITP, immune thrombocytopenia; LOT, line of therapy

index date (fixed baseline period) and 12 months after the index date
(Figure 1); and to have evidence of a first-line therapy with cortico-
steroids, IVIG, or intravenous anti-D immune globulin (anti-D) before
the second-line index date. If there was no evidence of a first-line
agent before the initiation of the second-line agent, the patient was
excluded.

Patients were excluded for the following criteria: clinical trial
enrollment, pregnancy, missing demographic data, or no available
platelet counts during the baseline or follow-up observation periods.
Patients with records coded for secondary ITP (ICD-9 287.41, post-
transfusion purpura; 287.49, other secondary thrombocytopenia; or
ICD-10 D69.51, posttransfusion purpura; D69.59, other secondary
thrombocytopenia) were also excluded.

2.3 | Measures and outcomes

The following patient characteristics were obtained: age as of index
date, sex, race, ethnicity, insurance type, and geographic region.10
In addition, baseline clinical characteristics were obtained, including
Quan-Charlson comorbidity score.!!

Treatment patterns by regimen for each second-line index ther-
apy were obtained for the 12-month postindex period by setting
the regimen within the first 7 days of initiation of a second-line
treatment. This 7-day period accounts for the minimum dosing
interval for romiplostim. The treatment pattern measurements in-
cluded duration of treatment with eltrombopag, romiplostim, or
rituximab: treatment period ended by death, discontinuation of
all agents in the regimen (90 days of no treatment after minimum
30-day supply for oral agents; 1 day for injectable agent), start
of a new regimen, or the end of the study period or EHR activ-
ity. In addition, the proportion of patients who started a third line
of therapy with one of the index treatments of interest and the

time between second and third lines of therapy were measured.

Finally, the proportion of patients using a rescue medication (sys-
temic corticosteroids, IVIG, and/or anti-D) >30 days after the sec-
ond-line index regimen start date and time to initiation of those
medications were measured.

The following clinical outcomes were measured for the 12 months
after initiation of index therapy: (i) mean platelet count during each
second-line regimen, (ii) bleeding-related episodes (BREs) requiring
medical visits identified by ICD codes (see Appendix S1), and (iii)
thrombotic events (TEs) including hemorrhagic stroke, transient
ischemic attack, myocardial infarction, deep vein thrombosis, and

pulmonary embolism identified by ICD codes (see Appendix S1).

2.4 | Statistical analyses

Results were analyzed descriptively, stratified by treatment cohort
(eltrombopag, romiplostim, rituximab, and splenectomy). Chi-square
and t tests were used to evaluate differences among the four treat-
ment cohorts for most measures. A trend analysis was performed to
identify significant changes observed in the proportions of patients
receiving each treatment over the years during which the study was
performed. For this, we tested for a linear trend with log odds using
Wald chi-square in a logistic regression with a linear cohort, compar-
ing each year’s percentage within each treatment category.

3 | RESULTS
3.1 | Study sample and patient characteristics

After inclusion and exclusion criteria were applied, 3332 eligible pa-
tients were identified; these patients received the following index
treatments: eltrombopag, n = 193 (5.8%); romiplostim, n = 329
(9.9%); rituximab, n = 2443 (73.3%); splenectomy, n = 367 (11.0%)
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Patients with >2 diagnosis codes for ITP, at least 30 days apart, during

the identification period 7/1/2008 — 3/31/2017
N = 223,331

FIGURE 2 Patients were initially
identified by diagnosis codes for immune
thrombocytopenia (ITP), then by LOT2
regimens of interest (eltrombopag,

V

rituximab, romiplostim) or splenectomy.
Included patients also had requirements

Treatment with eltrombopag, romiplostim, rituximab, or splenectomy

n=10,588

in age and continuous activity in the
database, as well as evidence of at least
a first line (LOT1) and second line (LOT2)
of treatment. Patients were excluded

\4

by clinical trial enrollment, pregnancy,
or missing demographic information or

Patients >18 years of age, with continuous activity for at least 6

months pre-index and 12 months post-index, and
evidence of >2 lines of therapy

platelet count data

n = 4,008
Exclusions:
e Clinical trial enrollment: n = 45
> . Pr'eg'nancy: n=>58 .
* Missing demographics: n = 320
* No baseline platelet count: n =190
* No post-index platelet count: n = 63
A4
Patients included in analysis
n = 3,332

Vv

V
Eltrombopag Romiplostim Rituximab Splenectomy
n=193 n =329 n=2,443 n =367

)

(Figure 2). The analytic sample was focused upon the 3332 patients
receiving eltrombopag, romiplostim, rituximab, or splenectomy.

Demographic characteristics of eligible patients are summarized
in Table 1. In the overall sample, the mean age was 60.5 years and
52.3% of patients were female. The majority of patients (83.0%) were
White and insured either by a commercial plan (41.5%) or a Medicare
plan (35.6%). Patients undergoing splenectomy were younger, more
likely to be female, and more likely to have commercial insurance
than those receiving medical therapy (P < .01). All patients received
at least one prior therapy during the preindex period, with cortico-
steroids, IVIG, and anti-D as monotherapy or combination therapy.
Comorbidity scores differed across the cohorts. A greater percent-
age of patients in the eltrombopag and splenectomy cohorts had a
Charlson Comorbidity Index score of O than in the romiplostim and
rituximab cohorts.

3.2 | Treatment patterns

As first-line treatment observed in our study, 46.3% had a steroid
monotherapy, 32.2% had multiple steroid types. The most common
nonsteroid treatment was IVIG, at 20.3%,; fewer than 1% of the pa-
tients had anti-D or combinations of these three treatments.

Figure 3 shows the proportion of patients in the study who
received each of the four second-line index treatments over time.
Rituximab remained the predominant index therapy during the en-
tirety of the study. Over the 2009-2017 study period, there was a
statistically significant increase in the number of patients taking el-
trombopag (trend P value <.01, Wald chi-square using logistic re-
gression to test for linear trend). No statistically significant trends
were observed for the other types of treatment.

Mean follow-up time after initiation of the second-line index
therapy, during which patients remained active in the EHR data
source, was >7 years. Mean treatment duration was similar for
eltrombopag and romiplostim (227 days vs 198 days; P = .29;
Table 2). Patients who underwent splenectomy were less likely
to receive a third line of treatment, compared with those who
received second-line medical therapy (splenectomy, 20%,; ritux-
imab, 39%; eltrombopag, 47%; romiplostim, 44%; P < .01). The
proportions who received a third line of treatment were similar
between those treated with second-line eltrombopag or romiplos-
tim (P = .45).

Similar proportions (P = .65) of patients who received eltrom-
bopag (48%) and romiplostim (46%) had at least one period of
>180 days with no index therapy (eltrombopag, rituximab, romi-

plostim, splenectomy) after completing their second-line treatment.
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TABLE 1 Patient characteristics

Total Eltrombopag
Variable N = 3332 n=193
Age at index, y, mean (SD) 60.5 (17.3) 63.4 (16.6)
Female sex, n (%) 1741 (52.3) 106 (54.9)
Race, n (%) White 2764 (83.0) 163 (84.5)
Black 313 (9.4) 13 (6.7)
Asian 47 (1.4) 3(1.6)
Other/not 208 (6.2) 14 (7.3)
available
Ethnicity, n (%) Non-Hispanic 3015 (90.5) 173 (89.6)
Hispanic 161 (4.8) 8(4.2)
Other/ 156 (4.7) 12(6.2)
unknown
Insurance type, Commercial 1382 (41.5) 75 (38.9)
n (%) Medicare 1185 (35.6) 0(41.5)
Medicaid 249 (7.5) 4(7.3)
Uninsured 77 (2.3) 2(1.0)
Multiple types 439 (13.2) 2(11.4)
Geographic Midwest 1888 (56.7) 108 (56.0)
region,n (%) gouth 825(24.8)  42(21.8)
Northeast 248 (7.4) 4 (12.4)
West 289 (8.7) 2(6.2)
Other/ 82 (2.5) 7 (3.6)
unknown
Baseline 0 903 (27.1) 87 (45.1)
Charlson 12 1277(38.3)  54(28.0)
Comorbidity
Index score, 3-4 653 (19.6) 27 (14.0)
categorical, 5+ 499 (15.0) 25(13.0)
n (%)

A greater proportion of patients having second-line eltrombopag
(33%) also had no rescue agents (systemic corticosteroids, IVIG,
and/or anti-D) during this time, as compared with patients having
second-line romiplostim (23%; P = .01). Thus, patients who received
eltrombopag were more likely to have a completely treatment-free

period of at least 180 days than those who received romiplostim.

3.3 | Clinical outcomes

Mean platelet counts (><109/L) at the start of the index treatment
were lower (P < .01) among patients who initiated eltrombopag (46)
and romiplostim (42) compared with those who initiated rituximab
(96) or underwent splenectomy (90) (Figure 4). All four index thera-
pies led to a significant improvement in platelet count (P < .01 for
all treatments). However, the mean platelet counts achieved dur-

ing the 12 months following initiation of index treatment differed

|} m
research & practice
in thrombosis & haemostasis

Eltrombopag
Vs
Romiplostim Rituximab Splenectomy  Overall Romiplostim
n =329 n=2443 n =367 Pvalue  Pvalue
63.5(16.8) 60.7 (17.1) 54.7 (18.1) <.01 .95
171 (52.0) 1232 (50.4) 232(63.2) <.01 .52
271(82.4) 2020 (82.7) 310 (84.5) .58 .76
1(9.4) 244 (10.0) 5(6.8)
5(1.5) 5(1.4) 4(1.1)
2(6.7) 144(5.9) 8(7.6)
297 (90.3) 2218 (90.8) 327 (89.1) .53 .38
19 (5.8) 110 (4.5) 24 (6.5)
13 (4.0) 115 (4.7) 16 (4.4)
105 (31.9) 1012 (41.4) 190 (51.8) <.01 .07
126 (38.3) 893 (36.6) 6(23.4)
29(8.8) 178 (7.3) 8(7.6)
14 (4.3) 50(201) 1(3.0)
55(16.7) 310(12.7) 2(14.2)
156 (47.4) 1443 (59.1) 181 (49.3) <.01 A1
103 (31.3) 563(23.1) 117 (31.9)
41 (12.5) 159 (6.5) 4 (6.5)
23(7.0) 218(8.9) 6(9.8)
6(1.8) 60 (2.5) 9(2.5)
101 (30.7) 562(23.0) 153 (41.7) <.01 <.01
111 (33.7) 992 (40.6) 120(32.7) <.01 17
4(16.4) 524 (21.5) 8(13.1) <.01 46
63(19.2) 365 (14.9) 46(12.5) .08 .07

significantly across treatment cohorts, ranging from 101 x 107/L for
eltrombopag to 251 x 107/L for splenectomy (P < .01) (Figure 4).
The proportion of patients who experienced BREs in the 12-
month follow-up period differed significantly across treatment co-
horts, ranging from 27.5% for eltrombopag to 35.6% for romiplostim
(P =.01) (Table 3). The most frequent BRE diagnostic codes included
acute posthemorrhagic anemia, gastrointestinal hemorrhage, hema-
turia, hematemesis, and hemoptysis and epistaxis. Acute posthem-
orrhagic anemia was more common in the splenectomy cohort than
in the other cohorts, possibly owing to surgical blood loss. Differing
proportions of patients having TEs were observed across all treat-
ment cohorts, ranging from 11.1% in the eltrombopag cohort to
18.1% in the splenectomy cohort (P = .03). Deep vein thrombosis
(P = .03) and pulmonary embolism (P < .01) were more common in
the splenectomy cohort, whereas rates of myocardial infarction,
stroke, and transient ischemic attack were similar among the four

treatment groups.
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Index Year Eltrombopag Romiplostim Rituximab Splenectomy
2009 (n =130) 6.2% 8.5% 80.8% 4.6%
2010 (n=213) 6.1% 7.0% 74.7% 12.2%
2011 (n =299) 2.0% 9.4% 77.6% 11.0%
2012 (n =414) 3.1% 11.4% 71.5% 14.0%
2013 (n=534) 3.4% 9.6% 72.1% 15.0%
2014 (n = 535) 6.7% 10.3% 71.2% 11.8%
2015 (n = 569) 7.7% 9.3% 74.3% 8.6%
2016 (n = 564) 8.4% 11.4% 72.2% 8.1%
2017 (n =92) 9.8% 7.6% 73.9% 8.7%
Trend p-value*® <0.01 0.34 0.12 0.07

FIGURE 3
square test in a logistic regression

4 | DISCUSSION

Conventional first-line treatments for ITP can provide a rapid
platelet response, but the response is typically not lasting. Thus,
second-line treatments are needed to achieve more durable re-
sponses. TPO-RAs have been developed as systemic treatments
aimed at increasing production of platelets. Measures of suc-
cessful treatment in the clinical trial setting include increase in
platelet counts, reduced bleeding event rates, and reduced use of

rescue medications,"’

as compared with placebo. TPO-RAs have
been demonstrated to be effective and safe, although no direct
comparisons between eltrombopag and romiplostim or between
TPO-RAs and other second-line treatment options have been per-
formed to date. Systematic reviews and network meta-analyses
have suggested similar efficacy of eltrombopag and romiplostim
and superior efficacy of both agents compared with rituximab.*>13

In the current study, key outcomes were compared among

*Statistically significant trend within treatments, across years. Comparisons were not made between treatments. Wald chi-

patients receiving second-line treatment with eltrombopag, romi-
plostim, rituximab, or splenectomy. In contrast to a clinical trial, a
real-world sample provides a more diverse population of patients
treated in a routine practice setting.

Among this sample of 3332 patients, the most frequent (73.3%)
second-line treatment was rituximab, consistent with other small
studies.’*'® The observation period in the current study was nearly
9 years; thus, the proportions of patients receiving each treatment
option could have varied across such a long study period. Such
variance has been observed in an Italian retrospective study over
35 years.*® However, a trend analysis showed significantly increased
use only in eltrombopag over the years of the study; no other treat-
ments showed statistically significant change in use. It is noteworthy
that rituximab remained the predominant choice of index therapy
throughout the study, even though studies suggest disappointing
long-term response rates with this agent.'”*? This is an area for po-

tential quality improvement in the care of patients with ITP.
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TABLE 2 Treatment patterns of LOT2 (index) treatments for immune thrombocytopenia

Eltrombopag vs

Eltrombopag Romiplostim Rituximab Splenectomy Overall Romiplostim
n=193 n=329 n=2,443 n=367 P value P value
Follow-up initiation of LOT2: Mean (SD) days 2803 (791) 2783 (751) 2883 (729) 2935 (677) .02 78
LOT2 index treatment duration: Mean (SD) 227 (252) 198 (382) 65 (131) NA <.01 .29
days
Proportion of patients who started a LOT3 91 (47.2) 144 (43.8) 941 (38.5) 73(20.0) <.01 45
after the LOT2 index treatment: n (%)
Time from end of LOT2 index to LOT3: Mean 185 (254) 161 (252) 354 (417) 311 (457) <.01 48
(SD) days
Patients with > 1 period of 180 or more days 92 (47.7) 150 (45.6) 1368 (56.0) 263(71.7) <.01 .65
without any LOT2 index regimen: n (%)
Proportion with > 1 period of > 180 days 64 (33.2) 75(22.8) 422 (17.3) 96 (26.2) <.01 .01
with no LOT2 or rescue agent (“completely
treatment free”): n (%)*
For rescue agent users, days to first use after 90 (125) 55 (96) 41 (81) 43 (88) .01 14

LOT2: Mean (SD)

Abbreviations: LOT2, second line of therapy (also referred to as LOT2 index therapy) among those studied (eltrombopag, romiplostim, rituximab,

splenectomy); NA, not applicable.

Rescue agent, systemic corticosteroids, intravenous immune globulin, and/or anti-D.

“These patients discontinued LOT2 regimen and had no other treatment for remainder of follow-up or moved on to LOT3 only after a period of at
least 180 days' discontinuation. The rest of the original cohort stayed on their index regimen throughout their follow-up period or switch to a new
drug immediately or study period ended due to end of study, lack of evident medical care activity, or death.

FIGURE 4 Platelet counts at baseline 300 4
were collected within + 14 days of

initiation of the LOT2 index treatment; all

available platelet counts were obtained 250 -
for at least 1 year of follow-up. Patients
with no platelet count data in either

=
period were excluded from the analytic C’g 200 |
sample. ITP, immune thrombocytopenia; ;
LOT, line of therapy; SD, standard § 150 4
deviation. *Baseline and 1-year mean 8
counts differed significantly (P < .001) o
across all treatments. Platelet counts g 100
compared between eltrombopag and o
romiplostim were not significantly
different, at baseline (P = .47) or follow-up 50 -

(P=.07).

Eltrombopag
(n=193)

In keeping with expectations, splenectomy offered the most du-
rable response among the 4 treatments. Compared with rituximab,
eltrombopag, and romiplostim, fewer patients undergoing splenec-
tomy required third-line treatment and more patients experienced a
lengthy treatment-free period. When comparing across all cohorts,
treatment patterns differed significantly, yet in comparing the TPO-
RAs, the patterns were largely similar. Similar proportions of patients
who received eltrombopag and romiplostim had at least one period
of 2180 days with no second-line treatment. Among these patients,

a significantly greater proportion of patients with eltrombopag also

Rituximab
(n = 2,443)

Romiplostim
(n=329)

Splenectomy
(n=367)

[l Mean count baseline M Mean count 1-year follow-up

had no use of rescue agents (ie, corticosteroid, IVIG, anti-D) during
this time, as compared with patients with romiplostim (P =.01). These
observations are interesting because TPO-RAs are generally consid-
ered as indefinite therapy. However, the proportion of patients who
were able to stop their TPO-RA, and indeed be off all treatment for
26 months (33% for eltrombopag, 23% for romiplostim), suggests
that for some patients, TPO-RAs may not be needed indefinitely.
These proportions are similar to what has been observed in smaller

studies.?9%®
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TABLE 3 BREsand TEs among patients with a second-line treatment for ITP

Eltrombopag Romiplostim
n=193 n=329
BREs identified by ICD 53(27.5) 117 (35.6)
code, n (%)
Most common BREs, n (%)
Acute post-hemorrhagic 12(6.2) 26 (7.9)
anemia
Gl hemorrhage 14 (7.3) 30(9.1)
Hematemesis 10(5.2) 19 (5.8)
Hematuria 11 (5.7) 23(7.0)
Hemoptysis and epistaxis 7 (3.6) 25 (7.6)
TEs identified by ICD 19 (11.1) 29 (10.7)

code, n (%)
Most common TEs, n (%)
Deep vein thrombosis 8(4.4) 24(7.7
6(3.2) 5(1.
Pulmonary embolism 9(4.7) 5(1.6
Stroke 6(3.2) 3(4.2)
4(1.2)

6)

Myocardial infarction

Transient ischemic attack 2(1.1)

Rituximab Splenectomy Overall P Eltrombopag vs
n=2,443 n=367 value Romiplostim P value
678 (27.8) 120(32.7) .01 .06
123 (5.0) 54 (14.7) <.01
147 (6.0) 29(7.9) 12
105 (4.3) 16 (4.3) .64
148 (6.1) 13 (3. 21
102 (4.2) 14 (3.8) .03
274 (12.9) 59 (18.1) .03 .88
191 (8.3) 0(11.6) .03
6(2.8) 1(3.0) .60
78(3.3) 5(7.0) <01
6(2.4) 6(1.7) 17
9(1.2) 6(1.7) 90

Abbreviations: BREs, bleeding-related episodes; ICD, International Classification of Diseases; ITP, immune thrombocytopenia; TEs, thrombotic

events. International Classification of Diseases

Significant differences were observed for platelet counts at the
start of index treatment and mean values during the 12-month fol-
low-up period for all cohorts. The lowest follow-up platelet counts
were observed for eltrombopag and romiplostim, likely because
the prescribing information for these agents recommends use of
the lowest dose sufficient to achieve and maintain a platelet count
>50 x 10%/L, whereas dose adjustment is not feasible for rituximab
or splenectomy.?*2% Lacking a head-to-head clinical trial, conclusive
comparisons of treatment outcomes between second-line therapies
are not possible; however, small retrospective European studies’?
reported similar responses in terms of platelet counts.

Bleeding events and thrombotic events were identified by ICD
code and compared across all treatment groups, and between TPO-
RAs. Significant differences in BREs were observed in statistical
comparison across the four treatment groups (P = .01). Numerically
higher rates of BREs occurred among patients receiving romiplostim
as compared with eltrombopag during the follow-up period, though
the difference was not statistically significant (36% vs 28%; P = .06).
This difference could reflect differences in protection from BREs
offered by different treatments or it could be due to differences in
baseline bleeding risk among different treatment cohorts. Specific
types of BREs were observed in similar rates across groups, with
the exception of acute posthemorrhagic anemia (P < .01 overall),
which was most common in the splenectomy cohort, possibly due
to the risk of surgical bleeding with splenectomy. The most common
types of BREs observed (gastrointestinal hemorrhage, hematuria,

and hematemesis) were similar to those reported in a retrospective

study, as identified by claims.?” TEs are also a complication of im-
portance, which may be due to ITP therapy or to the thrombotic
risk of ITP itself. TEs were also observed at different rates across
groups overall (P = .03), with rates of deep vein thrombosis and pul-
monary embolism greater in patients in the splenectomy cohort; yet
between TPO-RAs the differences were not significant. Similar find-
ings were observed in two other studies, although the sample sizes
were very small and no comparisons of individual types of TEs were

available.”?¢

4.1 | Limitations

In all analyses using EHR data, certain limitations should be consid-
ered when interpreting the findings including the possibility of coding
errors. First, the ICD-9 and ICD-10 codes we used to identify patients
with primary ITP have not been validated and ITP may be misdiag-
nosed in clinical practice.?®?? Either misdiagnosis or inaccurate cod-
ing could lead to misclassification bias. Second, prescription orders
are a proxy for, but do not confirm, accurate or complete administra-
tion or fills of medication. Third, we cannot determine whether differ-
ences in clinical outcomes among the treatment cohorts were due to
the treatments themselves or to differences in baseline characteris-
tics or baseline platelet values among the treatment cohorts. Further
analyses with specific outcomes of interest could be conducted in
future studies with larger sample sizes and adjustment for confound-

ers to account for differences among the four groups.
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