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Abstract
The review presents current data on key mechanisms of the pathogenesis of idiopathic thrombocytopenic purpura 

and comparative characteristics of main therapy methods. In recent years, the interest in studying this long known 
disease has significantly increased, and basic approaches to diagnosis and treatment have been revised. Recognition 
of the importance of immune-mediated mechanism of development of this disease led to the replacement of the term 
used  for many years «idiopathic thrombocytopenic purpura» to «immune thrombocytopenia». Moreover, development 
of hemorrhagic manifestations (purpura) is known to be characteristic not for all patients. The basis for the disease 
development is imbalance between the process of platelet production and destruction, as reflected in decrease of platelet 
production and increase of their elimination. Conventional treatment methods such as corticosteroids and splenectomy 
are directed at the suppression of a complex of cell interactions that lead to increased platelet destruction. Modern therapy 
for idiopathic thrombocytopenic purpura — thrombopoietin receptor agonists, on the contrary, stimulate the platelet 
production and are recommended for the use when loss or lack of response to previous therapy are observed. Most likely 
the efficacy of these drugs in resistant idiopathic thrombocytopenic purpura is associated with a fundamentally different, 
alternative mechanism of action. The idiopathic thrombocytopenic purpura group of patients is heterogeneous both in the 
character of the disease course and possible response to treatment. A limited number of clinical trials of some treatment 
methods for idiopathic thrombocytopenic purpura and differing criteria for assessing the response to therapy complicate 
their direct comparison. The imperfection of certain treatment options, due to development of adverse events, and 
unpredictability of response to treatment necessitate the search for new approaches to the selection of the optimal variant 
of treatment of idiopathic thrombocytopenic purpura taking into account the individual characteristics of patients.
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Idiopathic thrombocytopenic purpura 
(ITP), or primary immune thrombocytope-
nia, is an acquired autoimmune disease that 
occurs in children and adults and is characte-
rized by an isolated reduction in the number of 
platelets <100 × 109/L in the peripheral blood 
in the absence of other causes or diseases that 
could cause thrombocytopenia [ 1–6]. The re-
cent research on the pathogenesis of ITP re-
veals that its development is based on the 
increased destruction of platelets by macro-
phages because of the synthesis of autoantibo-
dies to the structures of the platelet membrane 
and megakaryocytes (MKC) and inadequate 
megakaryocytopoiesis in the bone marrow 
[ 7–11]. In patients with ITP, platelets are asso-
ciated with antibodies represented by class G 
immunoglobulins that identify glycoproteins 
GpIIb/IIIa and GpIb/IX located on the mem-
branes of platelets and MKCs, which disrupt 
the platelet maturation and release [12]. Occa-

sionally, antibodies of multiple specificities are 
directed against other antigens of the platelet 
surface [13, 14].

For several years, the synthesis of anti- 
GpIIb/IIIa antibodies with B-lymphocytes 
and plasma cells was considered to be the only 
pathophysiological mechanism of the ITP de-
velopment. However, recent research has re-
vealed that the pathology of the T-cell link of 
immunity plays a vital role in the pathogene-
sis of ITP. Reportedly, B-lymphocytes require 
the presence of specific CD4+ T cells [T hel pers 
(Th) and regulatory T cells (Tregs)] to gene-
rate antibodies against normal platelet antigens 
[9, 10]. The primary function of the latter is to 
prevent autoimmune diseases.

Suppression of the immune response is 
provided by a mechanism based on a three-
way interaction between Tregs, Th, and anti-
gen-presenting cells. Moreover, the ability of 
Tregs to suppress B cells independently has 
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been established previously [11], ensuring the 
ability of Tregs to prevent the development of 
autoimmune diseases, including primary ITP. 
In addition, an upsurge in the number of CD8+ 
T-lymphocytes exerting a cytotoxic effect on 
platelets and MKC and CD3+ T-lymphocytes in-
volved in cell-mediated cytotoxicity through the 
secretion of certain cytokines inducing apopto-
sis of MKCs is observed in patients with ITP.

The primary manifestation of ITP is he-
morrhagic syndrome (HS) of varying severi-
ty, from the absence of symptoms of bleeding 
or minimal manifestations on the skin and mu-
cous membranes to severe, life-threatening 
bleeding. Uterine, gastrointestinal hemorrha-
ges, and hematuria are rare, long with sub-
arachnoid hemorrhages, the incidence of which 
does not exceed 0.5% and is mostly reported in 
therapy-resistant and elderly patients with con-
comitant diseases [7, 15, 16]. The annual risk of 
bleeding with a fatal outcome in patients with 
ITP is approximately 1.6%–3.9% [17]. Mani-
festations of HS depend on the level of throm-
bocytopenia. Apparently, with a platelet count 
>30–50 × 109/L, spontaneous HS rarely ap-
pears, whereas a prolonged reduction in the 
number of platelets <30 × 109/L is a risk factor 
for clinically significant bleeding [4, 7, 16].

Patients with ITP represent an extreme-
ly heterogeneous group. Several patients with 
ITP, even with very low platelet counts, exhi-
bit no manifestations related to thrombocyto-
penia, whereas others might develop bleeding 
of varying severity from the onset of the di-
sease. Thus, Rodeghiero et al. followed up pa-
tients with ITP in the routine clinical practice 
for >12 months and reported that 40%, despite 
the low platelet counts, experienced no blee-
ding and did not require treatment [18]. Se-
vere ITP, resistant to conventional therapeutic 
methods, develops in 8%–10% of patients [19]; 
this group of patients exhibit higher mortality 
rates for 5 years (47.8%) and risk of significant 
bleeding at a 2-year follow-up (76%) [17].

Of note, data on the incidence and prev-
alence of primary ITP are rather limited. 
The incidence ranges 1.6–3.9 new cases per 
100,000 people per year. In addition, the pre-
valence rates vary considerably in different 
stu dies (from 4.5 to 20 per 100,000 population) 
[16, 20]. In the Russian Federation, information 
available on the epidemiological and demo-
graphic characteristics, as well as the specific 
characteristics of the disease course, efficien-
cy, and safety of various therapies are inade-
quate. Hence, certain achievements of the joint 
work of Russian hematologists are traced in re-

cent years on the way to solving this socially 
significant problem; this is confirmed by stu
dies comprising the interim analysis of the data 
of the Russian registry of patients with prima-
ry ITP [16, 21], as well as their presentation at 
the Congress of the European Society of He-
matologists in 2017. The information obtained 
with the use of the register offers data not only 
about the incidence and prevalence of ITP but 
also about therapeutic methods used in vari-
ous regions of the country. Given the need for 
long-term and expensive treatment for some 
patients with ITP, the data provided by the re-
gistry could further facilitate a comprehensive 
pharmacoeconomic analysis of several treat-
ment programs and optimize the expense of 
the healthcare budget while maintaining a high 
level of medical care.

Patients with IPT represent a heterogeneous 
group not only in clinical manifestations but 
also in the possible response to treatment. This 
therapy aims to prevent the risk of hemorrha-
gic complications by increasing the number of 
platelets to a safe level, ensuring patients’ nor-
mal existence and not reducing their quality of 
life. Most guidelines recommend starting treat-
ment with a reduction in the number of plate-
lets to ≤30 × 109/L because of an increased risk 
of bleeding, primarily intracranial [2, 20].

As the disease occurs with insignificant 
manifestations of HS in some patients, there is 
a tendency to use minimally toxic methods of 
treatment, which is primarily crucial for pro-
longed therapy of patients with a refractory or 
recurrent course of the disease. In addition, 
in several patients, treatment-related adverse 
events (AEs) might be more significant than 
diseaserelated problems [22]. Thus, the defini-
tion of treatment tactics and the selection of the 
therapeutic method in ITP are based on an in-
dividual approach, conditioned not only by the 
number of platelets but also by the severity of 
HS, comorbidity, patients’ way of life, compli-
cations from previous treatment, and planned 
invasive interventions [2–4, 6].

Previously, a group of international and 
Russian experts in the field of ITP developed 
recommendations for treatment based on the 
existing literature and clinical research data 
[2, 4–6]. The selection of firstline drugs has 
remained unchanged over the past decades 
and includes glucocorticoids (GCs), intrave-
nous immunoglobulin, and anti-D immuno-
globulin (anti-D) in countries where the latter 
is registered for use. GCs are a cheap and fast 
method of treating ITP. With the predniso-
lone therapy in a standard dose of 1 mg/kg, 
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the platelet count increases within 1–2 days in 
75% of patients; however, in most cases, the re-
sponse to therapy remains unstable. Relapse 
after the cessation of treatment is a common 
occurrence, and the likelihood of its develop-
ment cannot be predicted. Several studies have 
provided data on the frequency of remissions. 
Thus, based on the findings of Cuker et al., ap-
proximately 40%–60% of patients support the 
response within 6 months, whereas 20%–30% 
of patients support it within 1–2 years [23]. Re-
portedly, AEs of GCs are extensive and pre-
dictable, which limits their long-term use in 
most cases [2, 4, 6, 13].

Therapy with intravenous immunoglobu-
lin is recommended for GC-resistant patients, 
or in the presence of contraindications to GC 
treatment, in case of the risk of severe blee-
ding. An elevation in the number of platelets 
>50 × 109/L reaches approximately in 80% of 
patients after the first day of therapy with in-
travenous immunoglobulin. As a rule, it attains 
its maximum value at the end of the first week 
after the treatment completion [24]. However, 
this effect is temporary and lasts no longer than 
3–4 weeks, after which the number of platelets 
might decline to the initial level [3]. The pri-
mary indications for the use of intravenous im-
munoglobulin in ITP are urgent situations in 
which rapid growth in the number of platelets 
is necessary, for example, in the case of profuse 
bleeding or preparation for urgent surgical in-
terventions [2, 4, 6].

In the case of a continuously recurring ITP 
that warrants constant therapy to sustain a safe 
level of platelets, a second-line therapy is sug-
gested. The treatment options could be classi-
fied into two groups as follows: (a) onetime or 
one-course with the expected development of 
long-term remission [splenectomy (SE), ritu-
ximab] and (b) requiring continuous or chronic 
administration [repeated prescription of GCs, 
thrombopoietin receptor agonists (TRAs), im-
munosuppressants] [1, 2, 4].

SE has been used in ITP for over the past 
100 years and is recommended in case of the 
loss of response to initial therapy [2, 4–6, 25]. 
In various studies, the frequency of response 
to SE is up to 80%. Kojouri et al. reported 
that a steady increase in the platelet count to 
150 × 109/L was observed in 66% of patients for 
5 years after SE with an average follow-up pe-
riod of 28 months [26]. In addition, approxi-
mately 14% of patients do not respond to SE, 
and relapse occurs later in 20% of those who 
respond [27]. Najean et al. reported that the 
majority of ITP relapses after SE occur with-

in the first 2 years after surgery [28]. Some 
patients who did not reach remission in the im-
mediate post-SE period later exhibit partial re-
sponse with a platelet level higher than that 
before surgery [29]. The frequency of compli-
cations from SE is extensive and depends on 
several factors [22, 25, 26, 30]. SE is related to 
postoperative complications, such as bleeding 
and thrombosis, as well as a high risk of deve-
loping severe bacterial infections with the need 
for prophylactic vaccination and revaccination, 
which accounts for additional inconveniences 
and decreases the quality of life of patients [18].

Often, the second-line therapy is an at-
tempt of repeated prescription of GCs. Hence, 
the findings reported by a group of Turkish re-
searchers on the review of treatment results of 
patients with ITP in the case of the failure of 
the firstline therapy are exciting. Within the 
framework of the study, a comparative analy-
sis of the response to therapy was performed 
for the repeated prescription of GCs and SE 
as the second-line option. The complete re-
sponse was attained in 44% of patients who re-
ceived GCs and 68% who underwent SE. The 
Kaplan–Meier curves revealed that the du-
ration of the response obtained after SE was 
conside rably higher than the repeated use of 
GCs. The long-term relapse-free survival rates 
in patients using GCs and SE were 13% and 
58%, respectively. Thus, SE was, seemingly, 
the most effective in patients not respon ding 
to GCs in the firstline therapy [31]. If the re-
peated prescription of GCs or SE is ineffective, 
and if there are contraindications to surgical 
intervention, or patient’s refusal to undergo 
surgery, an immunosuppressive therapy, in-
cluding monoclonal anti-CD20 antibody ritu-
ximab, is possible [2, 7].

According to the national clinical guide-
lines, no registration of rituximab exists cur-
rently as a drug approved for the treatment of 
patients with ITP [6]. However, its use is pos-
sible by the decision of the medical commis-
sion in the presence of life-saving indications 
and a patient’s consent. Notably, despite ex-
tensive use in the clinical practice, the efficacy 
and safety of rituximab in ITP awaits confir-
mation by data from well-planned, multicenter, 
randomized clinical trials. Given the ongoing 
study of the use of the drug in patients with 
ITP, the literature data on the outcome of treat-
ment remains debatable [32, 33].

Attaining the response to therapy in some 
patients is feasible with the use of other im-
munosuppressive drugs (such as azathioprine, 
danazol, dapsone, cyclosporin A, and cyclo-
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phosphamide). However, their average efficacy 
in ITP does not exceed 30%–35% [2–4, 6]. Fur-
thermore, the response to therapy is typically 
unstable, and the treatment is accompanied by 
the development of a considerable amount of 
AEs, which limits the use of these drugs, es-
pecially in the chronic form of the disease [3]. 
Thus, the methods of drug therapy of ITP in 
the second and more lines do not enable attai-
ning the relapse-free disease in most patients. 
Besides, unacceptable treatment-related AEs 
and the high cost of certain drugs hinder their 
prolonged application [2].

The issues about the search of selection cri-
teria and justification of the application of the 
certain therapeutic methods at the inefficien-
cy of the previous treatment in some patients 
still holds relevance; this involves the deve-
lopment of an algorithm of therapy in separate 
stages, which should be based on the principle 
of scientifically grounded choice. The action 
of firstline therapeutic drugs aimed at decrea
sing the destruction of platelets and restoring 
the standard immune response by reducing the 
interaction between the platelet antigen and an-
tigen-presenting cells. In addition, the drugs 
act on B and plasma cells, thereby decreasing 
the synthesis of autoantibodies and normali-
zing the impaired functions of Tregs. Likewise, 
the second-line therapeutic methods result in 
the normalization of the immune response by 
increasing the number of Tregs. In the case of 
the development of the refractory course of 
ITP, a combination of several therapeutic ap-
proaches is required in some patients to ensure 
the restoration of the physiological amount of 
platelets [15]. Thus, considering the clinical 
variability of patients with ITP, as well as the 
involvement of various mechanisms in the de-
velopment of the disease, only a comprehensive 
approach to investigate the characteristics of 
the disease course and possible response to on-
going therapy could help elucidate the unique 
aspects of ITP and provide a theoretical basis 
for further research on the efficacy of various 
therapies. The search for a possible correlation 
between the characteristics of the immune re-
sponse and the development of refractory or 
relapsing forms of ITP, which are the most dif-
ficult when selecting a therapeutic method, be-
comes highly relevant.

In recent years, TRAs have been success-
fully used to treat patients with ITP, with their 
action based on the mechanism of sti mulation 
of megakaryocytopoiesis by acting on throm-
bopoietin receptors [2, 7, 8, 16, 34]. The drugs 
interact directly with MKCs, stimulating the 

production of platelets, and exert an indirect 
immunomodulatory effect on Tregs. The di-
versity and multiplicity of the receptors of 
megakaryocytic cells suggest the presence 
of various regulators of megakaryocytopoie-
sis and thrombocytopoiesis. Thrombopoietin 
or c-mpl ligand (megakaryocytic growth and 
differentiation factor) is the primary cytokine 
that exerts a specific effect on the megakaryo-
cytic line, beginning with the early precur-
sors of megakaryocytopoiesis [35]. The major 
mechanism of maturation of MKC and plate-
let production is an interaction between throm-
bopoietin and the mpl receptor. In the receptor, 
cytoplasmic, transmembrane, and extracellular 
domains are isolated.

The absence of a compensatory increase 
in the thrombopoietin level in response to pro-
nounced immunomediated thrombocytopenia is 
one of the principal pathophysiological mecha-
nisms of the ITP development [8, 13, 34, 35].

Comprehending the role of the impaired 
platelet production in the ITP pathogene-
sis accounted for developing biotechnological 
pro ducts capable of stimulating the thrombo-
poietin receptor and enhancing the platelet for-
mation. Consequently, TRAs appeared to be 
capable of simulating the effect of endoge-
nous thrombopoietin [36]. Over the past 10–15 
years, several randomized clinical  trials have 
assessed the efficacy and safety of the TRAs 
use in ITP to investigate the duration of treat-
ment and the ability to maintain the plate-
let level in the event of the futility of previous 
therapy. The findings of the studies were cru-
cial for the registration of romiplostim and el-
trombopag in several countries of the world, 
including Russia.

Of note, both drugs are TRAs and differ 
in the region of interaction with the receptor; 
while romiplostim binds to the extracellular 
domain, eltrombopag binds to the transmem-
brane part of the receptor. Furthermore, diffe-
rences exist in their administration route; 
while eltrombopag is prescribed orally, romi-
plostim is administered subcutaneously. Attai-
ning platelet response is observed in 79%–88% 
of patients with the application of romiplostim 
and 79% of patients receiving eltrombopag. 
Both drugs are effective irrespective of the 
initial level of platelets, prior therapy, and the 
SE status, which has been demonstrated both 
for romiplostim [4, 37] and eltrombopag [38]. 
The use of TRAs facilitated in the reduction of 
the frequency of severe bleeding and the need 
for urgent measures. Another distinctive fea-
ture was the acceptable safety profile, and the 
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 absence of an elevation in the number of AEs 
as the duration of therapy was increased. In ad-
dition, along with therapy with TRAs,  other 
treatments of ITP were possible to discon-
tinue in some patients (for example, long-term 
therapy with GCs) [39]. Furthermore, the re-
sults of comparative studies of the efficacy of 
TRAs with other therapy variants of ITP are 
of undoubted practical interest. Thus, in par-
ticular, Wasser et al. reported a higher effica-
cy of romiplostim compared with rituximab in 
unsplenectomized patients with chronic ITP in 
the second-line therapy [40].

Any new therapeutic approach in patients 
with ITP aims at the safety of therapy and the 
stability of platelet response in the long-term 
use. In recent years, the studies of TRAs have 
been directed toward the investigation of the 
longterm efficacy and safety of longterm con-
tinuous therapy, including the likelihood of de-
veloping AEs such as the deposition of reticulin 
and collagen fibers in the bone marrow [41, 42] 
and thrombotic complications [38, 39, 43]. In ad-
dition, recent reports on the possibility of long-
term maintenance of persistent platelet response 
(remission) in some patients with resistant ITP 
after the disconti nuation of treatment using 
TRAs are of consi derable interest. Apparently, 
after the cessation of therapy with TRAs, the 
number of platelets typically decreases to the 
initial value after 2–3 weeks. However, in some 
cases, the platelet count might be maintained at 
a level sufficient to maintain hemostasis after 
the discontinuation of therapy in the absence of 
another treatment of ITP [44, 45].

In recent years, the likelihood of the direc-
tion of clinical trials to investigate the efficacy 
of TRAs is also oriented toward consider-
ing the possibilities of earlier prescription of 
drugs. Thus, for the first time, Newland et al. 
(2016) assessed the frequency of attaining re-
mission in the treatment with romiplostim in 
patients at the early stages of ITP (≤6 months 
from establishing the diagnosis). They attained 
platelet response in 93% of patients and not-
ed the development of remission in 32% of pa-
tients who received romiplostim during ≤12 
months. Thus, the early discontinuation of 
romiplostim might be possible for patients not 
only with chronic ITP, as reported in previous 
studies, but also the persistent stage of the dis-
ease. In addition, the study demonstrated that 
a  higher amount of platelets was associated 
with the development of remission during the 
first 2 months of therapy, whereas in patients 
who did not achieve remission, a lower value 
of the indicator in this period was noted [46].

Despite the fact that the involvement of the 
immune system in the formation of ITP has 
been established for a long time, no less critical 
discoveries continue to occur in our days. The 
agonists of the TRA receptor, which demon-
strated the efficacy and safety in the course of 
the studies, and rapidly entered into the usual 
clinical practice, undoubtedly became the dis-
covery of the last decade. Meanwhile, many 
unresolved issues remain both in the selec-
tion of therapeutic methods of ITP and in the 
study of the clinical and biological heteroge-
neity of patients. When reviewing foreign and 
Russian publications, a heterogeneous picture 
can be traced from the results of ITP therapy 
both in general and based on the use of TRAs 
in particular [47–49]. The opposing groups of 
patients with ITP, such as those refractory to 
therapy and maintaining a lasting, sustained 
response after the withdrawal of treatment, re-
main partially investigated.

Overall, additional studies to identify 
markers of the prognosis of the severity of the 
disease course and the response to therapy, fol-
lowed by the isolation of various groups of ITP 
patients, are highly warranted.
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