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Abstract: Objective: This study aimed to explore the effectiveness of eltrombopag in the treatment of hematologi-
cal disorders. Methods: A total of 55 patients with hematological disorders admitted to our hospital were enrolled
and divided into a study group (n = 27) and a control group (n = 28) according to treatment options. Patients in
the control group only received conventional treatment for hematologic diseases, while patients in the study group
were additionally treated with eltrombopag. The clinical efficacy, the levels of peripheral blood cytokines and B
lymphocytes before and after treatment, the dynamic changes in platelet count (PLT), and the incidence of adverse
reactions during the treatment were compared between the two groups. Results: The effective rate of patients in the
study group reached 88.89% (24/27), higher than that of 67.86% (18/28) in the control group (P < 0.05). The levels
of the cytokines IL-2, IL-4, and INF-y showed little significant difference between the two groups before treatment (P
> 0.05), but the levels of the above cytokines in the study group were significantly lower than those in the control
group after intervention (P < 0.05). There was no significant difference in the CD3* and CD4" levels of B lymphocytes
between the two groups (P > 0.05), but the levels of the above B lymphocytes in the study group were significantly
higher than those in the control group after treatment (P < 0.05). The PLT of the study group was significantly higher
than that of the control group at 30, 60 and 90 d after treatment (P < 0.05). The incidence of adverse reactions
showed no significant difference in the two groups of patients (P > 0.05). Conclusion: Eltrombopag is effective in
treating patients with hematologic diseases, which can greatly improve the patients’ inflammatory state and im-
mune status with high safety.
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Introduction easing platelet levels [5]. Eltrombopag has

been validated in several clinical practices and
Platelets are small pieces of cytoplasm that has shown good efficacy in the treatment of
are detached from mature megakaryocytes, immune thrombocytopenia (ITP), aplastic ane-
which play a crucial role during hemostasis. mia (AA) and other hematologic disorders, and

Studies have found that when an individual
experiences blood loss, platelets will quickly
coagulate at the wound site. Platelets can also
rupture to produce fibrin, which along with red
blood cells, platelets and other substances
forms thrombus to block the wound site and
exert a hemostatic effect. Platelet count (PLT)
is one of the key indices of blood test and rang- e
es (125-320)x10%/L, and lower level is defined of blood cells such as platelets, and its inhibi-
as thrombocytopenia [1-3]. Thrombocytopenia tory effect on myelofibrosis is also worthy of
can be caused by a variety of factors, and tar- recognition [8, 9].

geted treatments or regulation of the expres-
sions of related cytokines are effective means
to control thrombocytopenia [4].

currently eltrombopag has been recommended
as the first-line drug for immune thrombocyto-
penia [6, 7]. A multicenter study found that
eltrombopag exhibited good effects on differ-
ent types of ITP [8]. In addition, studies have
found that eltrombopag is a thrombopoietin
analog, which could promote the proliferation

The aim of this study was to investigate the
feasibility of intervention with eltrombopag in
patients with hematologic disorders, analyze
Eltrombopag induces the proliferation and dif- its clinical efficacy and safety as well as the
ferentiation of megakaryocytes, thereby incr- changes in blood and immune indicators, so as
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to provide a more detailed theoretical basis for
the clinical application of eltrombopag.

Materials and methods
General information

Fifty-five patients with hematologic disorders
admitted to our hospital from January 2019
to December 2019 were divided into a study
group (n = 27) and a control group (n = 28)
according to the differences in their treatment
modalities.

Inclusion criteria: (1) patients aged 18-78 ye-
ars; (2) those with platelet count < 50x10°/L
and clinical symptoms of thrombocytopenia;
(3) those with duration of ITP > 6 months; (4)
those with clear consciousness and good com-
pliance. This study was approved by hospital
ethics committee. Patients signed the informed
consent form.

Exclusion criteria: (1) patients with secondary
immune thrombocytopenia (HCV or systemic
lupus erythematosus); (2) those with severe
cardiovascular disease (congestive heart fail-
ure, arrhythmia); (3) pregnant and lactating
women; (4) those with abnormal levels of cre-
atinine, muscle enzymes, or neutrophils; (5)
those with co-morbid psychiatric disorders; (6)
those who had hypersensitivity to the investi-
gated drugs; (7) those with co-morbid throm-
bophilia.

Elimination criteria: (1) those with poor medica-
tion compliance; (2) those who were lost to fol-
low up; (3) those who volunteered to withdraw
from the study.

Intervention methods

Patients in the control group were treated with
conventional drugs, including glucocorticoids,
gammaglobulin, immunosuppressants, etc.,
and splenectomy could be performed if neces-
sary, while patients in the study group were
treated with eltrombopag (Novartis Healthcare
Pvt. Ltd., Switzerland, 25 mg/tablet) on the
basis of treatments in the control group for 3
months. The initial dose was 50 mg/d (or 25
mg/d for patients with moderate to severe he-
patic dysfunction).

Observation indicators

Clinical effectiveness: The outcomes were as-
sessed in both groups after 3 months of treat-

1134

ment as follows: complete response (CR, PLT >
100x10°%/L, and the patient had no bleeding
symptoms); partial response (PR, PLT ranged
30x10°%/L-100%10°%/L, or PLT counts increased
twofold compared to pre-treatment and the
patient had no bleeding symptoms); no res-
ponse (NR, PLT < 30x10°%/L, or PLT increased
less than twice of the basal value, or bleeding
symptoms were present). The total effective
rate = (CR+PR)/total cases x100%.

Changes in peripheral blood cytokines: The
fasting venous blood samples of the two groups
were collected before and at 3 months after
treatment, and the serum was centrifuged and
stored at -80°C. The levels of IL-2, IL-4 and
INF-y of the two groups before and after treat-
ment were detected using the enzyme-linked
immunosorbent assay (ELISA) (Shanghai Xinyu
Biotechnology Co., Ltd.).

Changes in B-lymphocyte levels: Blood sam-
ples were collected from the two groups of
patients before and at 3 months after treat-
ment, and CD3* and CD4* levels were deter-
mined using flow cytometry (model EPICS-XL,
Beckman, USA).

The dynamically monitored PLT levels: Routine
blood tests were carried out and the changes in
PLT count were analyzed at 30, 60 and 90 d
after treatment.

Comparison of the incidence of adverse reac-
tions: The incidence of various adverse events
such as petechiae, headache, gastrointestinal
reactions, joint pain, and other events occurred
during treatment in the two groups was count-
ed separately.

Statistical analysis

The data were entered into the EXCEL table,
and analyzed by SPSS22.0. Data conforming to
normal distribution were employed. Count data
were indicated by [n (%)] and the differences
between the groups were examined by Chi-
square test. Measurement data (mean * stan-
dard deviation) were compared. GraphPad
Prism was used as the drawing software. P <
0.05 was considered as statistically significant
difference [10].

Results
Differential analysis of baseline data

There was little difference in terms of age, gen-
der, disease duration, and surgical history be-
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Table 1. Comparison of baseline data between the two groups (X * sd)/[n (%)]

Study group  Control group

i 2
Baseline data (n=27) (n=28) t/X P
Gender Male 14 14 0.019 0.891
Female 13 14

Average age (years)

Average weight (kg)

Average duration of illness (years)

Education level University and above
Junior school

Lower secondary and below

Monthly income < 1000 Yuan
1000-5000 Yuan
Over 5000 Yuan
Splenectomy Yes
No

40.39 £4.33 40.44+4.29 0.129 0.898
61.28+3.29 61.38+238 0.13 0.897
1.28+0.11 1.31+0.09 1.109 0.272

10 11 0.222 0.887
14 15
3 2
4 5 0.341 0.781
15 15
8 8
10 10 0.01 0.919
17 18

Table 2. Differential analysis of clinical outcomes between the two

groups [n (%)]

treatment was statistically sig-
nificant (P < 0.05). Meanwhile,

Grouping Cases CR PR NR

Total effective

the levels of these cytokines
rate after treatment in the study

Study group 27 20(74.07) 4(14.81) 3(11.11)
Control group 28 10(35.71) 8(28.57) 10(35.71)
X2 - - - -
P - — - -

group were significantly lower

24 (88.89)
18 (64.29) than tr_los_e i.n the _cqntrol
4.61 group, indicating statistically
A . <
0.032 significant difference (P

tween the two groups (P > 0.05), which was
comparable (Table 1).

Differential analysis of the clinical outcomes

In the study group, there were 20 cases
(74.07%) of CR, 4 cases (14.01%) of PR, and 3
cases (11.11%) of NR, with the total effective
rate of 88.89%. In the control group, there were
10 cases (35.71%) of CR, 8 cases (28.57%) of
PR, and 10 cases (35.71%) of NR, with the total
effective rate of 64.29%. The total effective
rate in the study group was significantly higher
than that in the control group (P < 0.05) (Table
2).

Changes in peripheral blood cytokines

There was little difference in the levels of IL-2
[(4.28 £ 0.32) vs (4.31 + 0.29)], IL-4 [(2.71 +
0.21) vs (2.69 £ 0.27)] and INF-y [(11.29 +
1.29) vs (11.31 + 1.31)] between the study
group and the control group before treatment
(P > 0.05). The levels of these cytokines were
significantly reduced after treatment, and the
difference of each cytokine before and after
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0.05) (Figure 1).

Changes of B-lymphocyte levels in the two
groups

Blood samples were collected from both groups
before and after treatment, and B lymphocyte
levels were analyzed. The results showed that
there was little difference between the CD3*
and CD4* levels of the two groups before treat-
ment (P > 0.05). At 3 months after treatment,
the CD3*" and CD4" levels in the study group
were improved compared with those before
treatment, showing significant difference (P <
0.05). However, the levels of CD3* and CD4" in
the control group were only slightly improved
after treatment compared with those before
treatment, and the difference was not statisti-
cally significant before and after treatment (P >
0.05). After treatment, the levels in the study
group were significantly higher than those in
the control group, indicating significant differ-
ence (P < 0.05) (Figure 2).

The dynamically monitored PLT levels

The PLT level was dynamically monitored for 90
days in both groups. The overall assessment
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Figure 1. Changes in peripheral blood cytokines in the two groups of patients before and after treatment. IL-1 (A),
IL-4 (B) and INF-y (C). *P < 0.05 compared with the control group.
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Figure 2. Changes in the levels of B lymphocytes in the two groups of pa-
tients before and after treatment. CD3* (A) and CD4* (B). *P < 0.05 com-

pared with the control group.
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Figure 3. Changes in PLT levels in the two groups of patients during treat-

ment. #P < 0.05 compared with the control group.

revealed that the PLT level of patients in both
groups showed a gradually increasing trend
after treatment. The PLT level at 90 days after
treatment was compared with that at O day
after treatment, and the difference was statisti-
cally significant (P < 0.05). Three time points,
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i.e. 30, 60 and 90 days, were
selected to conduct inter-group
difference comparison. The
PLT levels in the study group
were significantly higher than
those in the control groups at
30, 60 and 90 days after treat-
ment, showing statistically sig-
nificant difference (P < 0.05)
(Figure 3).

Comparison of the incidence
of adverse effects

In the study group, there were
2 cases of ecchymosis, 1 case
of headache and 2 cases of
joint pain, with the incidence
rate of 18.52%, while in the
control group, there were 2
cases of ecchymosis, 1 case of
headache, 1 case of joint pain
and 1 case of gastrointestinal
reactions, with the incidence
rate of 17.86%. There was no
significant difference in inci-
dence of adverse reactions
between the two groups (P >
0.05) (Table 3).

Discussion

Thrombocytopenia is a group
of diseases characterized by

decreased platelet count and patients present
with bleeding from mucous membranes of the
skin, petechiae, oral and nasal bleeding, etc. In
severe cases, massive bleeding may occur in
the gastrointestinal tract and central nervous
system, endangering the life of the patient [11,

Int J Clin Exp Med 2021;14(2):1133-1139
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Table 3. Comparison of the incidence of adverse events between the two groups [n (%)]

Grouping Cases Ecchymosis Headaches Joint pain Gastrointestinal reactions Total incidence rate
Study group 27 2(7.41) 1(3.70) 2(7.41) 0 (0.00) 5(18.52)
Control group 28 2(7.14) 1(3.57) 1(3.57) 1(3.57) 5 (17.86)

X2 - - - 0.004

p - -

- 0.949

12]. Primary ITP and AA are the common types
of thrombocytopenia, in which ITP is present
with a significant increase in the level of anti-
platelet antibodies in the blood circulation,
resulting in excessive platelet destruction, pur-
pura, and skin ecchymosis [13]. AA is a group of
bone marrow hematopoietic failure syndromes
with multiple etiologies, characterized by hypo-
plasia of bone marrow hematopoietic cells and
decreased peripheral whole blood cells, with
anemia, hemorrhage and infection as the com-
mon clinical manifestations.

Conventional therapeutic measures for throm-
bocytopenia are glucocorticoids, high-dose in-
travenous administration of human immuno-
globulin, danazol, and immunosuppressive
drugs, aiming to maintain the patient’s platelet
count at a safe level by inhibiting platelet
destruction and reduce the occurrence of seri-
ous bleeding events [14, 15]. Although the
above interventions have been clinically proven
to be effective, the side effects are also pro-
nounced, for example, administration of hor-
mones can cause bone loss and diabetes in
individuals, and the immunoglobulins could
increase the chances of infection and liver
damage. In addition, other second-line treat-
ments such as splenectomy and immunosup-
pressants tend to have a lower efficiency as
well as significant adverse effects [16]. Eltr-
ombopag is a second-generation thrombopoi-
etin receptor agonist, which promotes the dif-
ferentiation and proliferation of macrophages
as well as platelet production. The drug was
approved for adult chronic immune thrombocy-
topenia after being marketed in the United
States in 2008, and has been clinically proven
to have satisfactory short-term and long-term
therapeutic effects [17]. A multicenter, rando-
mized, double-blind study of 100 patients with
ITP showed that 59% of patients achieved a
platelet count of 50x10°%/L after 43 days of
treatment, compared with 16% in the placebo
group [18]. It was also found that platelet
counts reached 50x10°%L in 20%, 27% and
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30% of patients at 12.5 mg/d, 25 mg/d and
50 mg/d respectively after 2 weeks of treat-
ment, and 42% of patients had met the target
of platelet counts after 6 weeks of treatment
[19, 20]. All the above studies indicate that
eltrombopag has a good efficacy for the treat-
ment of ITP and AA.

This study was conducted to analyze the clini-
cal effects of eltrombopag in the treatment of
ITP and AA by grouping 55 patients with he-
matologic disorders according to treatment
options, and the results showed that the total
effective rate of treatment was 88.89% in the
study group and 64.29% in the control group,
with a significant difference between the two
groups. The results of a double-blind, controlled
trial on 117 patients with ITP showed that the
proportion of patients with platelet counts >
50x10°%/L at the 4th day of treatment reached
81%, and 80% of them had platelet counts of
50x10°%/L after 15 d of intervention at 50 mg/d,
suggesting that eltrombopag is effective in
improving platelet counts in ITP patients, which
is similar to the results of this study [21].
Eltrombopag is a non-peptide thrombopoietin
receptor agonist, which can bind to the surface
thrombopoietin receptor on megakaryocyte
lines and induce myeloid differentiation by acti-
vating MAPK, JAK and other signaling path-
ways, thus promoting platelet production [22]
which is evidenced by the changes in PLT count
in the study group, indicating that eltrombo-
pag is significantly more effective in increasing
PLT counts than regular prescribed hormones.

The results showed that the IL-2, IL-4, and INF-y
levels were significantly lower in the study
group than those in the control group, and the
CD3* and CD4* levels were significantly higher
in the study group than those in the control
group. The results of a controlled study carried
out on eltrombopag suggest that patients tr-
eated with eltrombopag had a significant
increase in numbers of CD19* lymphocyte and
a significant decrease in IL-4 and IL-5 levels,
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similar to the results in this study [23, 24]. The
reason may be that eltrombopag could stimu-
late the conversion of bone marrow CD34"* cells
into megakaryocytes CD41", and that patients
with thrombocytopenia often had obvious
immune regulatory abnormalities, such as loss
of regulatory T-cells, leading to abnormal
expression of cytokines and related lympho-
cytes, while eltrombopag could modify the
secretion of different cytokines by regulating
the proliferation of T cells and B cells, thereby
affecting the biological behavior of lympho-
cytes [25, 26]. Finally, the incidence of adverse
events was 18.52% in the study group and
17.86% in the control group respectively, sug-
gesting that the eltrombopag does not signifi-
cantly increase the incidence of adverse events
in patients, proving its safety.

In conclusion, eltrombopag is feasible for the
treatment of blood system diseases, with high
clinical efficacy and safety. The inflammatory
state and immune status of patients are signifi-
cantly improved as well. However, the study has
the following shortcomings: (1) there is a lack of
analysis on the safety of long-term use; (2)
there is a lack of analysis on the differences in
efficacy and safety between different doses of
eltrombopag, which will be improved in future
studies.
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