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ABSTRACT

Immune thrombocytopenia (ITP) is an acquired bleeding disorder in children, and the severity of the bleeding
primarily guides treatment decisions. In Tiirkiye, the intensive seven-day mega-dose methylprednisolone
(MDMP) protocol —administered as 30 mg/kg for 3 days, then 20 mg/kg for 4 days—has been used effectively
for a long time. This systematic review and meta-analysis aimed to examine the efficacy of this MDMP protocol
and compare it with intravenous immunoglobulin (IVIG). Researchers searched MEDLINE, Web of Science,
Cochrane, and TR Dizin databases (1970-2022) and identified 11 records from Tiirkiye, including 6 randomized
trials involving 717 patients, following PRISMA guidelines. The primary endpoint was the response rate,
defined as a platelet count greater than 20x10%/L. The overall response rate to MDMP across these studies was
96.1%, with 81.9% achieving a complete response. In the seven studies comparing treatments, MDMP showed
a response rate of 93.6% versus 93.2% for IVIG. The meta-analysis of the six randomized studies revealed no
significant difference in efficacy between the two treatments (risk ratio: 0.98; Z = -0.45; p = 0.65). While side
effects were more frequent with MDMP (0.83 per patient) than with IVIG (0.41 per patient), these effects were
predominantly transient (mainly weight gain in 45.3% of patients); conversely, IVIG led to acute reactions and
two hospitalizations for aseptic meningitis, and no cases of thrombosis were observed with either treatment.
The conclusion highlights that MDMP represents a reliable, intensive, non-biological first-line treatment for
pediatric ITP, offering a practical alternative to IVIG, particularly where cost and ease of administration (oral
route) are important considerations. MDMP’s efficacy in achieving a rapid platelet increase is deemed similar
to that of IVIG. High-quality studies are needed to confirm MDMP’s long-term safety profile and definitively
establish its role in managing high-grade bleeding.

Key words: immune thrombocytopenia (ITP), intravenous immunoglobulin (IVIG), mega dose
methylprednisolone (MDMP), pediatric ITP.

Immune thrombocytopenia (ITP) is an acquired
bleeding disorder with an incidence of 1-6.4
per 100,000/year in childhood." The majority
of patients recover within six months with or
without treatment, and nearly 10-20% develop
chronic ITP.>* In ITP, platelet count does
not fully correlate with bleeding risk and is
influenced by other factors.*® The goal of ITP

therapy is to achieve a platelet count adequate to
stop bleeding, rather than a normal count, and
to reduce the risk of severe bleeding, especially
intracranial hemorrhage (ICH).®

The current consensus on treatment for patients
with newly diagnosed ITP depends on the risk
of significant hemorrhage, which is estimated
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through “bleeding scores” in addition to the
patient’s quality of life, accompanying factors
like comorbidities, medications, and the burden
to the family.** The bleeding score of Provan
et al’ and “Modified Buchanan and Adix
Bleeding Score”” are the most popular scores
that grade the bleeding manifestations.

Medical therapy is suggested for patients who
have developed grade 3b, 4, 5 (moderate-high
risk; severe; life-threatening-fatal) bleeding
according to the latter score.” Those with grade
0, 1, 2, 3a (no, minor, mild, moderate-low risk)
bleeding are suggested medical therapy if
they have risk factors like planned surgery or
procedure likely to induce blood loss, or platelet
count below 30x10°/L and one or more of the
following: use of antiplatelet or anticoagulant
medications / concomitant bleeding disorder/
very active lifestyle with frequent trauma,
head trauma without any symptom or severe/
unexplained headache.** Otherwise, “watchful
waiting,”  consisting of regular clinical
assessments and platelet count measurements,
is suggested.?

In patients without severe bleeding who require
a rapid increase in platelet counts due to urgent
surgery, head trauma, or severe, unexplained
headache, treatment with intravenous
immunoglobulin  (IVIG), anti-D, or oral
glucocorticoids is recommended.*® In severe
bleeding, depending on the bleeding grade,
IVIG or anti-D is suggested to be administered
alone or in combination with other therapies
such as intravenous (IV) methylprednisolone
[30 mg/kg/day (max 1 gram) for 2-3 days] and
platelet transfusion.?

On the other hand, studies from Tiirkiye have
shown that a different dose schedule and
duration of methylprednisolone (30 mg/kg/day
for 3 days and 20 mg/kg/day for the subsequent
4 days), named mega-dose methylprednisolone
(MDMP), is as efficacious and quick-acting as
IVIG when administered alone.®° However,
the included case numbers in these studies are
limited. To address the limitations of small-
scale studies and thoroughly determine the
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role of this specific regimen, we conducted a
systematic review and meta-analysis. Our main
goal was to compile and analyze the overall
efficacy and safety outcomes of all available
MDMP studies in treating ITP. Additionally, we
aimed to specifically compare the effectiveness
of MDMP with that of IVIG, the commonly
used first-line therapy, across shared study
populations.

Materials and methods

Data sources

We systematically reviewed the literature
for pediatric ITP cases treated with MDMP.
We searched electronic databases, including
MEDLINE (Medical Literature Analysis and
Retrieval System Online), Web of Science
(WQOS), the Cochrane Library, and the Turkish
academic index TR Dizin. The search covered
articles published from January 1, 1970, to
December 31, 2022. The following search terms
were used: “mega dose methylprednisolone”
OR “corticosteroid” OR “high dose steroid”
OR “prednisone” OR “first-line therapy” AND
“idiopathic thrombocytopenic purpura” OR
“immune thrombocytopenic purpura” OR
“ITP” OR “thrombocytopenia”.

Study selection

The study selection process strictly adhered to
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)
guidelines.! We included randomized trials
or cohort studies involving only pediatric
patients (<18 years) with either acute or chronic
ITP. Studies were included if their primary
or secondary aim was to evaluate the MDMP
response and if they reported a clear platelet
incrementratioor MDMP response ratio. Studies
comparing MDMP responses to IVIG were also
included. We excluded articles written in any
language other than English or Turkish, articles
that did not report a clear response rate, case
reports, review articles, letters to the editor, and
studies detailing high-dose methylprednisolone
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protocols that did not comply with the specific
MDMP protocol. The MDMP protocol was oral
or IV methylprednisolone (MP) at 30 mg/kg for
3 days, followed by 20 mg/kg for the subsequent
4 days, with or without a maximum dose (1 g/
day). Administration of 30 mg/kg/day MP for
7 days was also considered consistent with the
MDMP protocol. Studies on IVIG therapy used
standard doses of 0.8 to 2.0 g/kg, either in a
single dose or over 5 days. Higher doses (>2.0 g/
kg) and non-standard schedules were excluded
to avoid heterogeneity. Disease duration under
12 months was considered “acute”, and over
12 months was classified as “chronic ITP”.°
Treatment response was primarily assessed
by the platelet count achieved 2-14 days post-
initiation of therapy, where a partial response
(PR) was defined as a platelet count > 20x10°/L
and <100 x10°/L, and a complete response (CR)
as a count > 100x10%/L.

Data extraction

Two authors (DK, LO) independently screened
the identified articles, first by title and abstract,
and subsequently by evaluating the full
texts of eligible studies. Any disagreements
between the authors were resolved by
discussion. The extracted data were organized
into a structured form. Study characteristics,
patient demographics, duration of ITP (acute
vs chronic), pre-treatment platelet counts,
specific MDMP and IVIG doses used, response
definitions, reported response rates to both
MDMP and IVIG, development of chronicity in
acute ITP, and adverse effects were noted. The
primary endpoint was the overall response rate
(CR + PR) to MDMP therapy, while secondary
endpoints included comparisons of MDMP
effectiveness and safety with IVIG, assessment
of the adverse effect profile, and evaluation of
the rate of chronicity.

Statistics

For the descriptive analysis of qualitative
variables, data were reported as counts and
percentages. The quantitative synthesis (meta-
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analysis) was performed using the Meta-
Essentials software (version 1.5). For the
comparison of platelet count increment rates
between the MDMP and IVIG groups, the risk
ratio (RR) was calculated as the measure of effect.
While response criteria varied across studies
(ranging from >20x10°/L to >150x10°/L), we
performed the meta-analysis using the lowest
threshold reported in each study. Heterogeneity
among the included studies was assessed using
the I* statistic and the corresponding p-value.
Given the absence of significant heterogeneity
(=0.0%), a fixed-effects model was employed
to combine the study results. Publication bias
was assessed visually using a funnel plot and
statistically via Kendall’s rank correlation test (t
statistic).

Results

Study and patient characteristics

A total of 10,477 records were identified
through database searches after duplicates
were removed; 10,419 were excluded based
on title and/or abstract, leaving 58 records for
screening. After abstract and full-text screening,
we identified 11 records relevant to this
study’s objective, which were then subjected
to standardized data extraction and analysis

(Fig. 1).

All the studies were from Tiirkiye and were
published between 1993 and 2018. Seven of the
11 records'* (63.6%) compared MDMP to IVIG;
fivewererandomized, prospective studies'?!31¢18
conducted with acute ITP patients, and two
were retrospective observational studies, one
of which included acute and the other included
both acute and chronic ITP patients. Four of
the 11 records (36.4%) discussed the effect of
MDMP, all of which were prospective cohort
studies.'”** Two studies'*® assessed the impact
of MDMP on acute ITP patients as a secondary
endpoint, whereas one? examined its effects
in refractory ITP patients, and the last study*
evaluated divided doses of MDMP in acute ITP
patients.
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Full text articles

assessed for eligibility Articles excluded based on full text reviewn=47;
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~

Uncertain response definition and time nd6
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Treatment does not fit the MDMPdefinition n=20
Studies including adult patients n=2

Identical study cohorts n=4

Non-original data (review, letter to editor) n=2
Diagnosis other than ITP n=1

)

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) study flow selection.

A total of 717 patients, of whom 362 received
MDMP, 219 received IVIG, and 136 received
other various therapies or remained without
therapy, were enrolled. The patients’ ages
ranged from 0 to 17 years, and the male-to-
female ratio was 0.92. The highest initial platelet
count was below 50x10°/L and was accompanied
by bleeding.

A meta-analysis of platelet increments in
six studies comparing MDMP to IVIG was
performed (Table I).
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Severity of bleeding and treatment decision

At initial presentation, bleeding presence
or severity was not reported in six of the 11
studies.”®'** Only mild bleeding was reported
in four of the 11 studies.'**?'? Kocak et al.”®
reported major bleeding in 9.8% of the study
population in addition to minor bleeding.
They also reported that one patient (1/143)
experienced ICH during follow-up. Albayrak
et al.’”® also reported that one patient (1/57), who
was refractory to treatment, developed ICH.
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None of the studies considered therapy and
treatment choice based on bleeding severity.

Response to MDMP

The overall response to MDMP was evaluated
in 11 studies and 362 patients. The response
was observed in 348 patients (96.1%) without
distinction between PR and CR. In 10 of the
11 studies!*™*?'22, CR rates could be extracted
and totaled 81.9% (272/332). In studies limiting
MDMP to 1 g'>'7192!, the overall response rate
was 96% (72/75). In the other studies without a
maximum MDMP dose®®'¢822  the response
rate was 96.2% (276/287).

Side effects of MDMP

Side effects of MDMP were reported in seven
studies, five of which compared MDMP to IVIG
(Table I). Thus, 135 side effects were observed in
225 patients, for a rate of 0.6 per patient. The side
effects were weight gain in 102 patients (45.3%),
hyperglycemia in 12 (5.3%), gastric discomfort
in 11 (4.9%), hypertension in 5 (2.2%), and
behavioral changes in 5 (2.2%). All of the side
effects were reported as transient.

Chronicity after MDMP

Defining chronicity as a duration exceeding 12
months, three studies'*'®'* reported chronicity
rates, yielding a pooled incidence of 30.9% (17
patients out of 55). The highest rate (45%) was
observed in the study by Akin et al.’’, which
restricted the daily MDMP dose to 1 g.

Study RR 95%-Cl Weight
Duru et al. 2002 0.90 0.58-1.39 17.4%
Erduran et al. 2003 1.00 0.87-1.14 8.7%
Giingor et al. 2019 0.96 0.89-1.03 38.4%
Kogak et al. 2007 1.09 0.96-1.24 20.6%
Ozsoylu et al. 1993 0.89 0.60-1.33 10.5%
Balkan et al. 2009 1 0.83-1.20 4.4%
Fixed Effects Model  0.98 0.84-1.05 100%

MDMP Re-evaluation in Pediatric ITP

Comparison of MDMP with IVIG

In the seven studies™'® comparing MDMP with
IVIG, the overall response rates were 93.6%
(205/219) for MDMP and 93.2% (204/219) for
IVIG. The complete response rates were 73.1%
(160/219) for MDMP and 67.1% (147/219) for
IVIG. The side effects were reported in five
studies'>*1>1618 118 side effects in 143 patients
with MDMP, 0.83 per patient. Thirty-eight side
effects in 92 patients with IVIG, for a rate of 0.41
per patient. MDMP side effects were weight gain
in 94 patients (65.7%), gastric discomfort in 11
(7.7%), hyperglycemia in 5 (3.5%), hypertension
in 5 (3.5%), and behavioral changes in 3 (2.1%).
The side effects related to IVIG were headaches
in 11 patients (12%), fever in 9 (9.8%), vomiting
in 9 (9.8%), chills in 5 (5.4%), aseptic meningitis
in 2 (22%) requiring hospitalization, and
allergic reactions in 2 (2.2%).

Meta-analysis of platelet increment with
MDMP and IVIG

A meta-analysis of platelet increment rates in
six randomized studies'*"” comparing MDMP to
IVIG was performed, and the RR was calculated
from the platelet count increment rates (Fig. 2).
In one of the six studies, MDMP treatment was
more successful than IVIG; in two studies, the
success rate was the same (RR =1); and in three
studies, IVIG was more successful than MDMP.
Given the observed homogeneity across
studies (I’=0.0%; p=0.475), a fixed-effects model
was employed to combine the study results

Risk Ratio

001 0.03 0.13 0.50 2.00 8.00  32.00

Favors IVIG Favors MDMP

Fig. 2. Forest plot of treatment response, mega dose methylprednisolone versus intravenous immunoglobulin.
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statistically. As a result, the pooled RR was
0.98 (95% CI: 0.84-1.05). Therefore, based on
the rates of increase in platelet count, there was
no statistically significant difference between
MDMP and IVIG (RR = 0.98; Z = -0.45; p = 0.65).
Furthermore, visual inspection of the funnel
plot demonstrated a symmetrical distribution
of effect sizes, suggesting no significant
publication bias (Fig. 3). This was statistically
confirmed using Kendall’s rank correlation test,
which yielded a Kendall’s T of 0.20 (p = 0.573).

Discussion

Our systematic review and meta-analysis
demonstrate that MDMP, when used as
a monotherapy, is as effective as IVIG in
achieving rapid platelet count increment in
pediatric ITP. This finding is important given
the current emphasis by hematology societies
on restricting and optimizing IVIG use for ITP

Effect size

-8.00
0.00

-2.00

-6.00

-4.00

0.00
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due to supply and cost concerns.” The MDMP
therapy evaluated in this study differed from
IV MP suggested in the current guidelines for
severe hemorrhage in that the former was not a
part of combination therapy, and the treatment
lasted for seven instead of three days."*?

The overall reported side-effect rates were
acceptable in both the MDMP and IVIG groups
in our study (0.83 vs 0.41 per patient); however,
the profiles were different. MDMP therapy
may lead to endocrinologic, metabolic, and
ophthalmologic complications, especially with
long-term use. Steroids administered early in
the morning for less than two weeks did not
suppress the adrenal hypothalamic- pituitary
axis.* Therefore, MDMP should be given at
6:00 a.m. to minimize side effects. However,
a significant complication is that MDMP can
cause osteonecrosis in acute ITP, particularly
at high cumulative doses.”® Children with
chronic ITP have been shown to have higher

2.00 4.00 6.00 8.00

0.50

1.00

1.50

Standard error

2.00

3.00

® Studies © Combined Effect Size

® Adjusted CES Inputed data points

Fig. 3. Funnel plot for assessing publication bias. The symmetry of the distribution suggests no significant

publication bias.
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rates of osteoporosis, especially those who
received more than 10 cycles of MDMP.*
No osteoporosis was observed in our cohort,
possibly because long-term outcomes were
not tracked. Although there is no systematic
review on thrombosis in childhood ITP, adult
ITP patients are prone to a prothrombotic state,
regardless of treatment type and presence
of antiphospholipid antibodies, especially in
chronic ITP.?? Moreover, in childhood ITP,
pre-treatment protein C and protein S levels
were significantly lower than in controls and
improved considerably after MDMP treatment.*
This suggests a preexisting hypercoagulable
condition in ITP, which was resolved by MDMP,
though larger studies are needed. In our
systematic review, no cases of thrombosis were
reported. On the other hand, IVIG side effects
occur in 5-15% of infusions.® In our review,
headache was the most common adverse
effect, consistent with the literature. Severe
reactions included only aseptic meningitis,
which required hospitalization. Other common
reactions, like fatigue, abdominal pain, myalgia,
and severe issues such as anaphylaxis in some
IgA-deficient patients, thrombosis, kidney
impairment, severe hemolysis, and neutropenia,
were not reported in our cohort.**!

Steroids are more cost-effective than IVIG.
Furthermore, suggestions to restrict IVIG use
and to favor corticosteroids as the first-line
therapy have been made in various treatment
guidelines worldwide. Recently, the American
and Canadian Hematology Societies have
recommended corticosteroids for children
newly diagnosed with ITP first, and reserve
IVIG for severe bleeding.® ITP accounts for
4.6-17% of all diseases treated with IVIG.%3*
The supply of IVIG may be insufficient to meet
demand, as both the number of IVIG units used
across all indications and costs have reportedly
increased by nearly 5% recently.’* Although
there are no statistics on the frequency and cost
of IVIG use in our country, it is observed that
IVIG, which is administered in just one day,
is often the first treatment choice, regardless
of bleeding severity. Although the duration

The Turkish Journal of Pediatrics = 2026
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of therapy with MDMP is longer compared to
IVIG, it can be given orally, even at home.' It
is important to remember that MDMP offers
advantages such as oral administration, low
cost, easy availability, rapid action as a non-
biological agent, and as a reliable alternative
to IVIG. Since MDMP was as effective as IVIG
in rapidly increasing platelet counts, it can be
used in ITP cases requiring a quick platelet
increase.’>*

In our review, two patients developed ICH
during follow-up. Currently, patients with ICH
or those at risk of developing ICH, or who have
major bleeding according to bleeding scores,
are recommended to receive combination
therapies. In our review, MDMP was used as
monotherapy, but the role of MDMP as part
of combination therapy and whether seven
days of MDMP is more effective for patients
with autoimmune or rheumatologic disorders,
which were initially masked as ITP, should be
investigated in future studies. Additionally,
in our cohort, treatment decisions did not
depend on the severity of bleeding; therefore,
monotherapy with MDMP may be necessary
for moderate to severe bleeding (grades 3a-5).

Limitations

Despite following the PRISMA guidelines
and conducting a rigorous meta-analysis, our
study has several limitations. First, while the
meta-analysis demonstrated a high level of
statistical homogeneity, the included studies
exhibit methodological diversity in patient
populations, study designs, and thresholds for
assessing platelet count increments. Although
we addressed this by using the lowest threshold
reported in each study, this variability
should be considered when interpreting our
findings. Furthermore, all included studies
were conducted in Tiirkiye, which may limit
the generalizability of our results to other
populations. Second, many studies lacked data
on baseline bleeding severity or standardized
assessment scores, restricting a comprehensive
evaluation of safety and efficacy in high-risk
patients. Third, long-term outcomes, such as
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osteoporosis rates, were based on a limited
number of studies with short follow-up
periods, preventing firm conclusions on long-
term safety. Finally, while our assessment of
publication bias did not indicate significant
bias, the small number of included studies
remains a constraint.

Conclusions

Our study concludes that MDMP treatment is
a reliable, cost-effective, and practical choice
for pediatric ITP, demonstrating efficacy
equivalent to IVIG in achieving rapid platelet
count increment. MDMP provides a strong,
non-biological first-line alternative, especially
advantageous in situations that demand high
cost-efficiency and ease of administration.
Further high-quality studies
to fully clarify MDMP’s role, particularly in
patients stratified according to high-grade
bleeding scores, and to confirm its long-term
safety profile.

are essential
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