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The efficacy and safety of thrombopoietin receptor agonists (TRAs) in older patients with
primary immune thrombocytopenia (ITP) are unknown. We investigated TRA response and
switch, thrombotic/hemorrhagic risk, and sustained responses off-treatment (SROTs) in
384 patients with ITP aged �60 years. After 3 months, 82.5% and 74.3% of eltrombopag-
and romiplostim-treated patients, respectively, achieved a response; 66.7% maintained
the response (median follow-up, 2.7 years). Eighty-five (22.2%) patients switched to the
alternative TRA; although no cross-toxicity was observed, 83.3% of resistant patients had
a response after the switch. Thirty-four major thromboses (3 fatal) and 14 major hemor-
rhages (none fatal) occurred in 18 and 10 patients, respectively, while on TRAs and were
associated with thrombosis history (subdistribution hazard ratio, 2.04, P 5 .05) and plate-
let count <20 3 109/L (subdistribution hazard ratio, 1.69; P 5 .04), respectively, at TRA
start. A recurrent event occurred in 15.6% of patients surviving thrombosis, in all cases
but 1 during persisting TRA treatment (incidence rate, 7.7 per 100 patient-years). All
recurrences occurred in the absence of adequate antithrombotic secondary prophylaxis.

Sixty-two (16.5%) responding patients discontinued TRAs; 53 (13.8%) patients maintained SROTs, which were
associated with TRA discontinuation in complete response (P < .001). Very old age (�75 years; 41.1%) was associated
with the more frequent start of TRAs in the persistent/acute phase but not with response or thrombotic/hemorrhagic
risk. TRAs are effective in older patients with ITP, with no fatal hemorrhages and with SROTs in a significant portion
of patients. Caution is warranted in patients with a history of thrombosis, and a careful risk/benefit balance should be
considered.

Introduction
Primary immune thrombocytopenia (ITP) is a rare acquired
immune disorder that is characterized by a platelet count ,100
3 109/L and increased bleeding risk.1-3 ITP has 2 incidence

peaks: 1 in children and 1 in older persons. In the latter, the inci-
dence of ITP increases from 1.94 to 4.62 per 100000 in patients
aged 60 to 75 years to 9 per 100000 in patients older than 75
years of age.4-6 Consequently, the number of older patients with

KEY PO INTS

� Eltrombopag and
romiplostim are
effective in older
patients with ITP, with
no fatal hemorrhages
and 13.8% SROTs.

� Thrombosis history and
absence of secondary
antithrombotic
prophylaxis are
associated with
thromboses and
recurrent events during
therapy.

© 2021 by The American Society of Hematology blood® 19 AUGUST 2021 | VOLUME 138, NUMBER 7 571

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/138/7/571/1818102/bloodbld2021010735.pdf by guest on 18 M

ay 2024

https://crossmark.crossref.org/dialog/?doi=10.1182/blood.2021010735&domain=pdf&date_stamp=2021-08-19


IT is substantial, and their management represents a major clini-
cal challenge, because older age is associated with increased
frailty, comorbidities, polypharmacy, and worse performance sta-
tus.7 ITP has been reported to have a more aggressive course in
older individuals, with an increased risk of bleeding at diagnosis,
as well as thrombosis and infections during follow-up.8-12

Eltrombopag and romiplostim are thrombopoietin receptor ago-
nists (TRAs) that increase platelet count by activating the c-mpl
receptor, with subsequent enhancement of megakaryopoie-
sis,13,14 resulting in platelet responses in most patients.15-20

Despite their overall good safety profile, TRAs have been associ-
ated with an increased risk for thrombosis,21,22 particularly when
additional cardiovascular risk factors are present.23,24

Little information is available on the selection criteria for eltrom-
bopag and romiplostim, switch to the alternative TRA, and the
possibility that discontinuing TRA therapy will maintain the
response.25-28 Also, little is known about the timing, severity,
and clinical management of vascular events that occur during
TRA therapy. Addressing these areas of uncertainty is particu-
larly relevant in older and much older individuals.23,29 Here, we
present the results of a retrospective multicenter study including
ITP patients treated with TRAs when aged $60 years that aimed
to investigate the impact of older age on TRA selection,
response, and switch; thrombotic and hemorrhagic risk associ-
ated with TRA therapy; and achievement of a sustained
response off-treatment (SROT).

Materials and methods
Patients and study design
The ELDERLY-ITP-TRA observational retrospective study had the
endorsement of the GIMEMA (Italian Group for Hematological
Diseases of the Adult) ITP Working Party and included consecu-
tive patients with primary ITP (simply referred to as ITP hereafter)
who started TRA therapy according to standard clinical practice,
in 21 Italian Hematology Centers (Appendix), at age $60 years.
Patients who received concurrent corticosteroid therapy at the
start of TRAs were included in this analysis. Clinical/laboratory
data at diagnosis and during follow-up were reported in an elec-
tronic case report form that was developed to record all study
data after deidentification of the patients with an alphanumeric
code to protect personal privacy. After the first data entry, the
follow-up information was validated with revision of clinical data,
and specific queries were addressed to the centers in case of
inconsistent data.

Any treatment decision was independent from participation in
this study. Comorbidities were evaluated according to the Charl-
son Comorbidity Index (CCI),30 and cardiovascular risk factors
(CVRFs) were recorded.31 Overweight was defined as body
mass index $25 kg/m2. Thrombosis history, including acute
myocardial infarction, transient ischemic attack/stroke, superficial
vein thrombosis, major venous thromboembolism, and acute/
chronic arterial obstructive disease. was also noted.

Definitions
ITP diagnosis was assessed according to standard criteria1 and
defined as a platelet count ,100 3 109/L in the absence of
other causes. The term “chronic ITP” identified patients whose

condition had lasted for $12 months.15 Responses to TRAs
were graded according to current terminology,1 evaluated at 2
and 3 months from TRA start, and did not require any rescue
medication during the preceding 4 weeks with concurrent reso-
lution of bleeding signs.

Major thromboses included deep vein thromboses of the limbs,
abdomen, and cerebral veins, pulmonary embolism, acute myo-
cardial infarction, ischemic stroke, and peripheral arterial throm-
bosis, whereas minor thromboses included superficial vein
thrombosis of the limbs, transient ischemic attack, and other
venous thromboses. Progression of thrombosis was defined as
an extension of thrombosis occurring within 3 months from the
previous event; recurrences included thromboses of a site that
was previously uninvolved or had interval documentation of par-
tial/complete resolution of the first occlusion or had extension of
thrombosis for .3 months from the previous event.

Adverse events (AEs) were graded according to Common Termi-
nology Criteria for Adverse Events v4.0. Bleeding was defined
as minor if grade 1-2 or major if grade 3-4.

TRA failure included a persistent thrombocytopenia (platelet
count #30 3 109/L for 4 consecutive weeks) at the highest rec-
ommended dose, TRA discontinuation because of AEs, or death
related to TRAs or ITP. Sustained response off therapy was
defined as the time on response without any rescue medication
from TRA discontinuation to response loss or to last contact.

Ethical aspects
The ELDERLY-ITP-TRA study (protocol code–ITP-2020-01)
obtained approval from the Area Vasta Emilia Centro Ethics
Committee and later was approved by the local Ethics Commit-
tee of all participating centers. Research was conducted in
accordance with the Declaration of Helsinki. The study has no
commercial support.

Statistical analysis
Statistical analysis was carried out at the Biostatistics Laboratory
of the ITP Unit at the Institute of Hematology “L. and A.
Ser�agnoli” in Bologna. Continuous and categorical variables
were summarized and compared as previously described. Risk
factors for hemorrhage/thromboses during TRA therapy and the
cumulative incidence of recurrent thrombosis were identified,
considering death as a competing risk, from TRA start to the first
event/last contact and from the index thrombosis to the recur-
rent thrombosis/last contact, respectively (Fine and Gray model).
Incidence rates were compared using the exact mid-P estima-
tion method. Overall survival and SROT were compared using
the log-rank test (Kaplan-Meier function). Two-tailed P values
,.05 were considered significant. Statistical analyses were per-
formed using STATA Software, 15.1.

Results
Study population
Overall, 390 older (age $60 years) patients, who were diag-
nosed with ITP in the 21 participating centers, started TRA treat-
ment between February 2009 and April 2020. Six patients were
excluded from the analysis: 4 for secondary ITP (3 associated
with connective disease, 1 associated with low-grade lymphoma)
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and 2 for excess missing data. Therefore, the present analysis
consists of 384 patients (Figure 1). All patients were followed
until death or to data cutoff (1 November 2020).

The main demographic and hematological features of the study
cohort are presented in Table 1. Median follow-up time from the
TRA start was 2.7 years (range, 0.2-11.4), for a total observation
of 3426 patient-years from ITP diagnosis and 1297 patient-years
from TRA start. Seven (1.8%) patients received first-line TRAs
because of uncontrolled diabetes (n 5 3) or other comorbidities
(n 5 4) that discouraged high-dose corticosteroid and immuno-
globulin therapy. Fifty-nine (13.4%) patients had received rituxi-
mab prior to TRAs. A total of 82 (21.4%) patients experienced
$1 thrombosis prior to TRA. These thrombotic events occurred
prior to ITP diagnosis (n 5 60), between diagnosis and start of
TRA therapy (n 5 11), or prior to diagnosis and between diagno-
sis and TRA (n 5 11). The most common comorbid conditions
were diabetes (28.1%), solid tumors (16.2%), and acute myocar-
dial infarction (12%). CCI was 0 in 41.2% of patients, 1 in 19% of
patients, 2 in 9.6% of patients, and $3 in 30.2% of patients (sup-
plemental Table 1, available on the BloodWeb site).

Patients were stratified into 2 groups: without (CCI 5 0) and
with (CCI $1) comorbidities. Notably, CCI $1 was not

associated with an increased incidence of hemorrhages at diag-
nosis or with a greater use of TRAs in the acute/persistent
phase. Patients were also stratified according to age at start of
the TRA (226 older patients [age 60-74 years], 58.9%; 158 much
older patients [age $75 years], 41.1%). Notably, much older
patients received TRAs more frequently as first- or second-line
treatment (P 5 .002).

Choice of first TRA and platelet response
Eltrombopag was the first TRA used in 271 patients (70.6%),
and romiplostim was the first used in 113 patients (29.4%).
Although 3 hematological centers (18.8%) equivalently used
eltrombopag or romiplostim, 11 centers (68.7%) used eltrombo-
pag in .60% of the patients; only 2 centers (12.5%) preferen-
tially began therapy with romiplostim (supplemental Figure 2).
Compared with romiplostim, eltrombopag was started more fre-
quently in older patients (P 5 .03).

The median platelet count at TRA start was 20 3 109/L (range,
1-50 3 109/L). At TRA start, 82 patients (21.4%) received con-
comitant ITP treatment (corticosteroids and/or immunoglobulins)
for a median of 37 days (range, 5-120). Use of concomitant ther-
apy was higher in much older individuals (27.2% vs 17.3% in

390 ITP patients
treated with TRA when age >60y

6 patients excluded
secondary ITP (n.4)

excess missing data (n.2)

Older
226 (58.9%)

TRA selection

Romiplostim in 113 (29.4%) patients
Eltrombopag in 271 (70.6%) patients

Thromboses

Recurrences in 5/32 (15.6%).Cumulative incidence: 7.6% at
12 months

43 in 35 patients. Cumulative Incidence: 6.2% at 12 months

TRA Failure 

 Cumulative incidence at 12 months: 18.4% 
96/384 (25%)

TRA Failure 

at 3 months: 264/330 (80.%)
at 2 months: 255/337 (75.7%)

Much older
158 (41.1%)

TRA Switch

 Main reason for switch: resistance 84.7%, toxicity 15.3% 
85/384 (22.2%)

Hemorrhages

Cumulative incidence at 12 months: 12.6%
104 in 65 patients

SROT:

maintained in 53/384 (13.8%) after a median time of 1.3 years
Attempted in 62/384 (16.5.%) 

Hematology centers
Eltrombopag more used in patients ≥ 75  years and in most

No impact of age, type TRA, disease phase
Higher thrombosis rates in patients with previous thrombosis

No impact of age, type TRA, disease phase

after 2 weeks
Lower failure rates in patients with platelet count >50 x 109/L

No impact of age, type TRA, disease phase

<20 x 109/L
Higher response rates in patients with platelet count at TRA start

_

Response achieved in 83.3% of previously refractory patients
No cross-toxicity observed

Higher SROT rates in patients who discontinued in complete
response

No impact of age, type TRA, disease phase

No impact of age, type TRA, disease phase
Higher hemorrhage rates in patients with platelet count

at TRA start <20 x 109/L

Male sex

Variables tested for association:

Chronic phase at TRA start
Previous hemorrhages
Thrombosis history

Eltrombopag (vs. romiplostim)

Platelet count at TRA start < 20 x 109/L

Platelet count at TRA discontinuation

TRA discontinuation at index thrombosis
Platelet count at index thrombosis 

2-week platelet count < 50 x 109/L

Splenectomy before TRA
Antithrombotic therapy at TRA start

Antithrombotic therapy at index thrombosis

Age at TRA start >75 years

Type of index thrombosis 
Age at index thrombosis ≥75 years

CCRF > 1
CCI > 1

_

_
_

Major findings

384
evaluable ITP

patients

Figure 1. Study flowchart. Numbers of individuals at each stage of the study, main descriptive results, and list of factors tested for association with outcomes.
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patients ,75 years; P 5 .02), but it was similar in eltrombopag-
and romiplostim-treated patients (P 5 .97).

Most patients (85.6%) increased romiplostim from 1 mg/kg every
week; in the remaining 15 patients, romiplostim was started at
higher doses. Median duration of first TRA therapy was 1.2 years
(range, 0.1-11.4) and was comparable across age groups (P 5

.97).

Overall, 255 (75.7%) of 337 and 264 (80%) of 330 evaluable
patients achieved a platelet response at 2 and 3 months,
respectively. Complete responses (CRs) were achieved in 42.7%
and 46.7% of patients, respectively, at the 2 time points. The
response rate at 2 months was higher in patients who received
eltrombopag vs romiplostim (odds ratio, 1.78; 95% confidence
interval [CI] 1.06-2.99; P 5 .03); however, at 3 months,
responses to eltrombopag (82.5%) and romiplostim (74.3%)
were comparable (P 5 .09). At 3 months, the response was
higher in patients with a platelet count $20 3 109/L at TRA start
(84.5% vs 75.3% in patients with lower platelet count; odds
ratio, 1.79; 95% CI, 1.03-3.10; P 5 .04), but there was no associ-
ation with age (P 5 .69), sex (P 5 .29), disease phase (chronic vs
acute/persistent) (P 5 .07), CCI $1 (P 5 .47), or previous sple-
nectomy (P 5 .76).

Overall, 66.7% of responding patients maintained the response
until last contact, with a median response duration of 2.1 years,
regardless of age (P 5 .12) and response at 2 months (CR vs
response, P 5 .90).

Incidence and risk factors for TRA failure
Overall, 96 patients (25%) failed TRA therapy. The cumulative
incidence of failure was 18.4% at 1 year and was comparable in
eltrombopag- and romiplostim-treated patients (supplemental
Figure 3). Reasons for TRA failure were lack of response (n 5 55;
57.3%) and TRA-related AEs (n 5 41; 42.7%), specifically fluctu-
ating platelet count (n 5 11), transaminitis (n 5 8), major hemor-
rhages (n 5 2), major thromboses (n 5 7; 3 were fatal),
gastrointestinal disturbances (n 5 5), skin rash (n 5 5), and
arthralgia (n 5 3). In univariate analysis, only the absence of an
early response tended to increase the risk of TRA failure (subdis-
tribution hazard ratio [SHR], 1.53; P 5 .05; Figure 2).

Switch to the alternative TRA
Overall, 85 patients (22.2%) received both TRAs. The reasons for
switching TRAs were lack/loss of response (n 5 72, 84.7%; 19 of
whom also experienced AEs) and AEs during response (n 5 13,
15.3%). Median duration of first TRA therapy was 0.4 years,
whereas the median time from stop of the first TRA to start of
the second TRA was 1 day (range, 0-4.4 years), with most
patients (65%) switching to the second TRA within 7 days. Dur-
ing the time interval between the 2 TRAs, 13 patients (15.3%)
received rescue therapy with corticosteroids.

Among the 72 patients who were resistant to or relapsed after
the first TRA, the second TRA achieved a response in 60
patients (83.3%; CR in 65.3%). Responses to the second TRA
were not influenced by age (P 5 .37) or by type of TRA (P 5

.56). Overall, 37 of these 60 patients (61.7%) maintained the
response until last contact. No cross-toxicity was observed in the

32 patients who experienced AEs during therapy with the first
TRA.

Thromboses and hemorrhage during TRA therapy
A total of 43 thromboses in 35 patients was observed during or
briefly after (#14 days) TRA therapy, with 7 patients having $2
thromboses. The median time from TRA start to first thrombosis
was 5.5 months (range, 0.3-67.2). Thromboses were arterial in
22 cases and major in 34 cases (79.1%), with 3 fatal events
(acute myocardial infarction, ischemic stroke, pulmonary embo-
lism). A total of 104 hemorrhages occurred in 65 patients (grade
2, 32.7%; grade $3, 13.5%), with 23 patients experiencing mul-
tiple events. No fatal hemorrhages were recorded.

Table 2 details the timing, frequencies, annualized incidence
rates, cumulative incidences at 1 and 2 years, and types/sites/
grades of thromboses and hemorrhage. The incidence rate of
thromboses was higher during TRA treatment than before TRA
start (3.6 vs 1.1 per 100 patient-years; P , .001), as well as
when considering only major thromboses (2.9 vs 0.1 per 100
patient-years; P , .001).

The incidence rate of hemorrhage was higher during TRA treat-
ment than before TRA start (6.8 vs 4.4 per 100 patient-years; P
5 .01), with no difference in the incidence rate of grade 3-4
events with or without TRA (1.1 vs 0.9 per 100 patient-years; P
5 .89). Antithrombotic treatment was associated with 14.4%
(15/104) and 5% (6/120) of the bleedings that occurred during
or before TRA treatment, respectively (P 5 .02). This association
with antithrombotic therapy was no longer significant when con-
sidering only major hemorrhages (P 5 .26).

Risk factors for thrombosis and hemorrhage
during TRA therapy
Among the 35 patients who had a thrombosis, 16 were males
(median age, 73.7 years; range, 60-92.4). Twenty-eight patients
(80%) had $1 CVRF, including hypertension (n 5 22; 62.9%),
overweight (n 5 19; 57.1%), diabetes (n 5 9; 25.7%), dyslipide-
mia (n 5 7; 20%), and smoking (n 5 3; 8.6%). CCI was $1 in 22
patients (62.9%). Eleven of 35 patients (31.4%) had a thrombosis
prior to TRA start, and 12 (34.3%) were on antiplatelet/anticoag-
ulant therapy at the time of thrombosis.

Among the 65 patients who had a hemorrhage during TRA ther-
apy, 43.1% were male (median age, 72.4 years; range, 60-93);
12 patients (18.5%) were receiving antiplatelet or anticoagulant
therapy.

After adjustment for the risk of death, the cumulative incidence
of thromboses and hemorrhage was not significantly associated
with age (P 5 .56 and P 5 .87, respectively) or with type of TRA
(P 5 .30 and P 5 .09, respectively). However, an association
between thrombosis history and thrombosis of any grade during
TRA was noted (SHR, 2.04; 95% CI, 1.00-4.24; P 5 .05; Figure
3A). This association remained statistically significant when con-
sidering major thromboses (SHR, 2.81; 95% CI, 1.14-6.92; P 5

.02).

On the other hand, hemorrhage of any grade was significantly
higher in patients who started the TRA with a platelet count
,20 3 109/L (SHR, 1.69; 95% CI, 1.03-2.82; P 5 .04) (Figure
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3B). This association was confirmed when considering only major
hemorrhages (SHR, 1.67; 95% CI, 1.02-2.71; P 5 .04).

No covariates predicted minor thrombotic or hemorrhagic
events (data not shown).

Management of patients who experienced a
thrombosis during TRA therapy and risk factors
for recurrent thromboses
At the time of the first thrombotic event, 33 of 35 patients
(94.3%) were in response (CR, 62.8%), whereas 2 patients had no
response (5.7%). Thrombosis was fatal in 3 patients (8.6%). The
median platelet count at the first thrombosis was 127 3 109/L
(range 15-610 3 109/L). Overall, 5 of 32 patients (15.6%) discon-
tinued the TRA immediately after the thrombosis because of a
platelet count .300 3 109/L; 3 of these patients relapsed and
received rescue therapy with corticosteroids, immunoglobulin, or
mycophenolate mofetil. TRA therapy was continued with no
dose adjustment or temporary interruption in the remaining 27
patients (84.4%).

Overall, 8 of 32 patients alive after thrombosis experienced pro-
gression or recurrence of thrombosis (7 of 27 patients who con-
tinued the TRA and 1 of 5 patients who discontinued therapy).
More specifically, 3 patients (9.4%) experienced progression of
thrombosis within 1 month from the clinical onset (after 2, 29,
and 30 days), and 5 (15.6%) had a recurrence of thrombosis.

Figure 4 provides a graphical representation of the characteris-
tics, therapy, and outcome of these patients. Patient #1 had pro-
gression of arterial thrombosis despite antiplatelet treatment. In
the other patients, no antithrombotic treatment was given after
the first thrombosis, with the exception of patient #4 who
received a 1-month course of anticoagulation after VTE and had
an arterial thrombosis 20 months later. Among the patients not
receiving antithrombotic treatment, 2 had a progression of VTE
(patients #2 and #3), 3 had a recurrent VTE (patients #5, #6, and
#7), and 1 had a recurrent arterial thrombosis (patient #8).
Patients #1 and #2 interrupted TRA therapy soon after the sec-
ond thrombosis, with no further events. In the remaining
patients, TRA therapy continued unchanged.

In the 5 patients with recurrent thromboses, the median time
from first to second thrombosis was 13.8 months (range, 3.1-20).
The incidence rate for recurrence in the 32 evaluable patients
was 7.7 per 100 patient-years, and the cumulative incidence was
7.6% at 1 year. No significant association was detected between
clinical/hematological features and recurrence of thromboses,
including TRA discontinuation (data not shown).

Notably, in the 24 patients who had no recurrence or progres-
sion of thrombosis, 9 were on antithrombotic therapy at the
time of the thrombosis and continued the treatment unchanged,
whereas antithrombotic therapy was started after the thrombosis
in 9 patients. Only 6 patients (25%) did not receive any antith-
rombotic therapy after the thrombosis. The rate of thrombosis

UNIVARIATE ANALYSES
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0.75 (0.49-1.13)

0.93 (0.62-1.39)

1.04 (0.69-1.55)
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1.28 (0.86-1.94)
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1.33 (0.78-2.29)

p

0.17 

0.73

0.86

0.49

0.86

0.12

0.22

0.05

0.29

Age at TRA start >75 years

Male sex

CCI > 1

At least one CVRF

Chronic phase at TRA start

Eltrombopag (vs. romiplostim)

Platelet count at TRA start < 20 x 109/L

2- week platelet count < 50 x 109/L

Splenectomy before TRA

 _

 _

1

Figure 2. Univariate analyses of risk factors associated with failure of TRAs. Risk factors for TRA failure were identified using the model of Fine and Gray, consider-
ing deaths and AEs unrelated to TRA treatment or ITP as competing risks. Single comorbidities and CVRFs were tested and were not associated with TRA failure:
hypertension (P 5 .43), overweight (P 5 .50), dyslipidemia (P 5 .24), smoking (P 5 .60), diabetes (P 5 .63), solid neoplasia (P 5 .14), acute myocardial infarction (P 5

.23), peripheral vascular disease (P 5 .25), chronic kidney disease (P 5 .32), chronic obstructive pulmonary disease (P 5 .84), liver disease (P 5 .85), peptic ulcer (P 5

.42), congestive heart failure (P 5 .62), and transient ischemic attack/stroke (P 5 .68) (data not shown). Multivariable analysis was not carried out because only 1 covari-
ate had a P value < .10 in univariate analyses.
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progression or recurrence in the absence or presence of ongo-
ing antithrombotic treatment was 46.7% (7/15) and 5.9% (1/17),
respectively (P 5 .02).

Discontinuation and SROTs
Overall, 62 of 384 patients (16.5%) discontinued the TRA
because of a stable response (55 patients during the first TRA
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Figure 3. Univariate analyses of risk factors associated with thromboses and hemorrhage of any grade. Risk factors associated with thromboses (A) and risk fac-
tors associated with hemorrhages (B) are reported. Single comorbidities and CVRFs were tested and were not associated with TRA failure: hypertension (P 5 .89), over-
weight (P 5 .61), dyslipidemia (P 5 .81), smoking (P 5 .67), diabetes (P 5 .97), solid neoplasia (P 5 .18), acute myocardial infarction (P 5 .22), peripheral vascular
disease (P 5 .08), chronic kidney disease (P 5 .56), chronic obstructive pulmonary disease (P 5 .21), liver disease (P 5 .68), peptic ulcer (P 5 .46), congestive heart fail-
ure (P 5 .58), and transient ischemic attack/stroke (P 5 .39) (data not shown). Multivariable analyses were not carried out because only 1 covariate had a P value < .10
in univariate analyses.
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and 7 after switching to the alternative TRA). The median time
from TRA start to discontinuation was 0.9 years (range, 0.4-
10.2). In 51 patients (82.3%), a tapering of TRA dose was per-
formed before discontinuation. Incidence rates of TRA discontin-
uation because of a persistent response did not differ
significantly between TRAs (0.5 and 0.8 per 100 patient-months
in eltrombopag- and romiplostim-treated patients, respectively;
P 5 .06). Notably, responding patients who discontinued TRA
had started it during the chronic phase less frequently (43.5% vs
64.9%; P 5 .002).

At last contact, 53 (13.8%) patients maintained SROT, with a
median duration of remission of 1.3 years (range, 0.03-9.6). In 9
patients, the response was lost after a median of 0.8 years
(range, 0.06-7.8); all patients who restarted the previous TRA (n
5 4) or switched to the alternative TRA (n 5 4) achieved a stable
response, with the exception of 1 patient who received steroid
and azathioprine with no response at last contact. SROT was not
affected by age (P 5 .89), sex (P 5 .80), type of TRA (P 5 .25),
TRA start in chronic phase (P 5 .09), platelet count at TRA start
(P 5 .91), or the presence of comorbidities (P 5 .35) or CVRFs
(P 5 .36). TRA duration ,6 months was not associated with
SROT (P 5 .09). However, SROT was achieved more frequently
in patients who discontinued TRA therapy with a CR (P , .001;
Figure 5).

Overall survival
Overall, 43 patients (11.2%) died from nonischemic heart dis-
ease (13.9%), thromboses (11.6%: 3 patients during TRA therapy
and 2 patients 12.3 and 27.5 months after TRA discontinuation),
solid neoplasia (14%), age-related multiorgan failure (23.3%),
and other non-ITP–related reasons, including liver cirrhosis,
dementia, and renal failure (18.6%). Notably, 8 of 43 deceased

patients (18.6%) died from infections, specifically bacterial lung
infection (n 5 3), pulmonary aspergillosis (n 5 1), urinary tract
infection (n 5 1), peritonitis after peritoneal dialysis (n 5 1), and
sepsis of unknown origin (n 5 2). The median age of these
patients was 83 years (range, 68-93); only 1 patient had received
rituximab.

There was no report of myelodysplastic syndrome, acute leuke-
mia, or myelofibrosis.

Median survival time was not reached. At 3 years, overall survival
was 89.8% and was significantly higher in patients aged ,75
years (94.9% vs 82.1%; P 5 .002, log-rank test); it was not signif-
icantly influenced by sex (P 5 .09), type of TRA (P 5 .35), or
platelet response at 2 months (P 5 .93) or 3 months (P 5 .14).

Discussion
The ITP cohort included in this multicenter study provides
important information on the efficacy and safety of TRAs in older
individuals, which is scarce to date. In much older patients, TRA
administration was moved from the chronic phase to the persis-
tent/acute phase and from third-line treatment to first/second-
line treatment, possibly with the aim of reducing the toxicity of
corticosteroids and accelerating platelet responses. This finding
is consistent with 2 recent real-life studies that showed an earlier
use of TRAs over the last decade, particularly in older
individuals.9,29

In a recent retrospective Spanish study of 121 patients with ITP
(median age, 63 years), romiplostim was used more often in
patients with more severe hemorrhagic symptoms.25 We
observed a preferential choice of eltrombopag in much older
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individuals, possibly because romiplostim self-injection or weekly
hospital access is difficult for older patients.12 In addition to dis-
ease severity, patient characteristics, medical expertise, and hos-
pital facilities (ie, dedicated staff/spaces for romiplostim
administration) may influence the treatment strategy.

Overall, 75.7% and 82.5% of patients achieved a platelet
response at 2 and 3 months, respectively. These rates are consis-
tent with previous studies; however, they included a small num-
ber of older patients.9,18,22,23,29,32-36 The slower response to
romiplostim may have been related to the time needed for upti-
tration; indeed, no significant difference in the 3-month response
rate was noted between the 2 TRAs.37-39 Age also did not have a
significant impact on the toxicity-related discontinuations that
occurred in 10.7% of patients after a median treatment duration
of 1.2 years. Although not negligible, this figure may be accept-
able in a frail cohort. In the RAISE and EXTEND trials with eltrom-
bopag, in which the median age of patients was 47 and 50 years,
respectively, toxicity-related discontinuation occurred in 9.6%
and 14%, respectively, after a median follow-up of 0.5 and 2.37
years.17,18,32 In the phase 2 trial and in the open-label extension
study (median age, 52 years; median follow-up, 2.1 years) with
romiplostim in ITP, 3.6% and 3.8% of patients discontinued treat-
ment because of AEs, respectively.19,32 Notably, the positive
impact of early response on a decreased risk for treatment failure
may deserve validation in larger cohorts.

Annualized thrombosis rate in adults treated with TRAs is
reported to be 2 to 3 times higher than in untreated ITP

populations and in healthy matched individuals, representing 1
of the main concerns with TRA use.18,21,24,32,40 Our study, lack-
ing a control arm, cannot determine whether and to what extent
TRAs may increase the risk of thrombosis; however, the inci-
dence rate of thromboses during TRA treatment (3.6 per 100
patient-years) was higher than before the start of TRA treatment,
which aligns with current knowledge.24 Indeed, in the long-term
studies, the incidence rate of thrombosis was estimated to be
4.16 per 100 patient-years in patients receiving romiplostim and
2.53 per 100 patient-years in patients receiving eltrombopag.24

Older age is a known risk factor for thrombosis and is associated
with increased thrombotic risk in ITP.9,41,42 In a recent coopera-
tive retrospective study of 451 older patients, including 134 indi-
viduals treated with TRAs, the rate of thrombosis was 1.7 per
100 patient-years; it was increased significantly by the presence
of CVRFs and previous thromboses but not by TRA use.23 Here,
a thrombosis occurred in 9.1% of patients, with 3 fatal cases,
and 25% of living patients experienced progression of thrombo-
sis or a recurrent event. The high incidence of progression or
recurrence in patients with severe thrombocytopenia or under
antiplatelet/anticoagulant therapy may be due to the ITP intrin-
sic thrombophilic state,24 as well as to the advanced age of this
cohort and the presence of comorbidities/CVRFs in many
patients. In the present cohort, a thrombosis occurred prior to
diagnosis of ITP in 71 of the recruited subjects (18.2%). This
prevalence of thrombosis before diagnosis of ITP in this older
population is definitely lower than the lifetime thrombotic risk
reported in the general population,43,44 so we can exclude a
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selection bias. However, a history of thrombosis is a significant
risk factor for developing thromboses during TRA treatment. No
recurrences occurred in the only patient who discontinued the
TRA at the time of the first thrombosis. Conversely, patients
who continued TRA therapy experienced progression and recur-
rences. Notably, almost all of those patients (7/8) did not receive
long-term antithrombotic treatment after the first event; on the
other hand, in patients continuing TRAs without progression or
recurrence of thrombosis, an antithrombotic treatment was pre-
scribed in 75% (18/24). Therefore, in the case of TRA-associated
thrombosis there is a relative contraindication to continuing
TRA, but antithrombotic treatment could modify the risk/benefit
balance, allowing a proper secondary prophylaxis and the safe
continuation of TRA treatment. These considerations are particu-
larly relevant in patients with a supranormal platelet count at the
time of thrombosis. In our cohort, all patients with a platelet
count .300 3 109/L discontinued the TRA at the time of the
first thrombosis; however, 1 patient experienced recurrent
thrombosis.

Overall, bleeding events during TRA treatment were more fre-
quent than thromboses. A nonnegligible portion of bleeding
events that occurred during TRA treatment (14.4%) was associ-
ated with antithrombotic treatment; therefore, implementation
and standardization of thrombotic and bleeding risk assessment
should be pursued for a better management of these patients.
However, the reduction in the mortality rate from bleeding to 0
is a very relevant figure, especially compared with previous stud-
ies on older patients not treated with TRA, in which 1.3% to 2%
died from bleeding.10,11,45

Finally, we observed that only a small portion of patients
received rituximab therapy before TRAs, possibly because the
anti-CD20 antibody is associated with lower response rates and
higher rates of infection in older individuals.46 The balance
between the risk of thrombosis from TRA vs the risk of infection
with rituximab requires careful evaluation of medical history and
comorbid conditions, with case-by-case clinical decisions. From
a practical point of view, in much older individuals with no his-
tory of CVRF or thrombosis, TRAs may be more attractive. On
the other hand, patients at high thrombotic risk may be more
suited for rituximab therapy, particularly if prolonged corticoste-
roid therapy is avoided, thus decreasing the overall infectious
risk.

The efficacy of the switch between the 2 TRAs in case of resis-
tance or intolerance has been described in adult ITP,27,47 but no
information is available in older individuals. Overall, 22% of
patients switched to the alternative TRA. A platelet response
was achieved in 83% of previously refractory patients and was
maintained in .60% of the cases. Because responses occurred
regardless of age, switching to the alternate TRA should also be
considered as the first option in much older individuals.

In younger populations, TRA discontinuation was attempted in
15% to 43% of patients.48-54 Possibly as the result of a reluc-
tance to discontinue TRAs in older individuals, TRA discontinua-
tion was attempted in a relatively small subset (16.5%) of our
cohort. However, of these 62 patients, 85.5% (representing
13.8% of the total cohort) maintained an SROT, with the highest
probability of SROT when the TRA was started in the acute/per-
sistent phase and discontinued during CR. Recently, an Italian

phase 2 study investigated the proportion of acute/persistent
ITP patients that could achieve an SROT after treatment with
eltrombopag for 24 weeks.26 SROT was observed in 38% res-
ponders and 25% evaluable patients and tended to be more
frequent in complete responders, as observed here and in other
settings.55 Overall, the degree of response is an important factor
to be considered when evaluating treatment discontinuation.

The main limitation of this study is its retrospective nature, which
may include underreporting or overreporting of events. None-
theless, the substantial number of patients, the cooperation of
centers with a particular focus on ITP, and the accurate revision
of each case history may compensate in part for these intrinsic
shortcomings. Of course, this limitation cannot be avoided when
dealing with a rare condition, such as ITP, and a specific sub-
population, such as older patients. On the other hand, after the
approval of TRAs for ITP therapy, retrospective studies may rep-
resent the only valuable source of comprehensive data.

Overall, these findings provide important real-life evidence that
TRAs may be effective and safe in older patients, with no fatal
hemorrhages and with successful SROTs in a nonnegligible por-
tion of patients. The risk of thrombosis remains considerable.
The risk-benefit balance between thrombotic and bleeding
events deserves a careful evaluation of the risk factors for both
events before prescribing TRAs. Further studies are needed to
explore whether antithrombotic prophylaxis could be considered
in ITP patients with a clear indication for TRAs, in the presence
of a high thrombotic risk and no risk factors for bleeding other
than ITP. Finally, the continuation of the TRA should not be dis-
couraged after a thrombotic event if it may allow the safe start
of secondary antithrombotic prophylaxis.
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