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ORIGINAL RESEARCH

Efficacy and Safety of Methylprednisolone Pulse
Therapy and Conventional Oral Prednisone for
Pediatric Patients With Nephrotic Syndrome

Mingfang Liu, BS; Yingjian Cai, BS

ABSTRACT

Context « High-dose methylprednisolone pulse therapy
and oral high-dose prednisone are two common treatments
for pediatric nephrotic syndrome (NS). While both
treatments have shown effectiveness for patients with
pediatric NS to some extent, a clear comparison of their
efficacy and safety remains elusive, posing a challenge for
clinicians when devising treatment plans.

Objective « The study intended to compare the efficacy and
safety of high-dose methylprednisolone pulse therapy and
conventional oral high-dose prednisone for pediatric
patients with NS, to provide more accurate treatment
recommendations for clinicians to optimize their treatment
plans, improve their QoL, and prevent complications.
Design o The research team conducted a randomized
controlled trial.

Setting  The study took place at the Second Affiliated
Hospital of Fujian Medical University in Quanzhou, China.
Participants  Participants were 60 patients with pediatric
NS who received treatment at the hospital between
November 2020 and March 2022.

Interventions ¢ The research team randomly divided
participants into two groups, each comprising 30 patients:
(1) the intervention group, which received high-dose
methylprednisolone pulse therapy, and (2) the conventional
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INTRODUCTION

Nephrotic Syndrome (NS) is a prevalent kidney disorder
in children, characterized by significant proteinuria,
hypoalbuminemia, edema, and hyperlipidemia.’? The
proteinuria makes restoration of normal levels of urine

group, which received oral high-dose prednisone.
Outcome Measures o The research team measured: (1)
clinical efficacy rates, the primary outcome measure; (2)
time to symptom relief; (3) laboratory indicators, including
blood urea nitrogen (BUN), serum creatinine (SCr),
serum globulin (GLB), and 24-hour urine protein
quantification; and (4) incidence of adverse events.
Results « Compared to the conventional group, the
intervention group’s: (1) clinical efficacy rate was
significantly higher (P < .05); (2) resolution times for
edema (P < .001) and urine protein turning negative (P <
.001) were significantly shorter; (3) levels of BUN (P <
.001), SCr (P < .001), GLB (P < .001), and 24-hour urine
protein quantification (P < .001) were significantly lower;
and (4) incidence of adverse reactions was significantly
higher (P <.001).

Conclusions « High-dose methylprednisolone pulse
therapy demonstrated better efficacy in treating pediatric
NS patients, showing a shorter time to symptom relief, but
it may also entail a higher risk of adverse reactions
compared to conventional oral high-dose prednisone.
Clinicians should consider the specific circumstances and
needs of pediatric patients when selecting a treatment.
(Altern Ther Health Med. 2025;31(1):430-435).

protein crucial for patients. NS predominantly affects
children between the ages of 2 and 6, possibly due to the
association between NS and the development and maturation
of children’s immune systems, rendering them more
susceptible to immune abnormalities.

Children with NS face serious health issues, including an
increased risk of infections, thrombosis, and a reduced
quality of life (QoL).** The global epidemiology of NS
demonstrates variations, with higher prevalence rates
observed in certain regions of Asia, Africa, and Latin
America.? Factors such as infectious diseases, malnutrition,
and environmental conditions may influence these regional
disparities, contributing to the increased incidence of NS.?
Epidemiological trends can also differ between age groups,
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and various factors influence them, including genetics,
environment, nutritional status, and sanitary conditions.’

The treatment of NS is crucial to alleviate symptoms,
improve QoL, and prevent complications. High-dose
methylprednisolone pulse therapy and oral high-dose
prednisone are two commonly adopted treatments for NS.
High-dose methylprednisolone pulse therapy involves short-
term administration of high doses of methylprednisolone
through injections, while oral high-dose prednisone involves
long-term corticosteroid therapy taken orally.>®

High-dose Methylprednisolone Pulse Therapy

Methylprednisolone pulse therapy, also known as
intravenous methylprednisolone pulse therapy, is a highly
effective treatment widely employed in the management of
various autoimmune and inflammatory diseases. This
therapeutic approach involves the rapid intravenous
administration, typically completed within a few days, of
high doses of the glucocorticoid hormone methylprednisolone
to patients, providing potent anti-inflammatory properties
capable of suppressing immune-system activity and
alleviating inflammation.”

Clinicians primarily use methylprednisolone pulse
therapy for the treatment of inflammatory conditions such as
systemic lupus erythematosus (SLE), rheumatoid arthritis,
and systemic sclerosis. These diseases often involve the
immune system’s abnormal activation and inflammatory
responses, both of which methylprednisolone pulse therapy
can rapidly suppress.

Typically, clinicians administer this therapy for a short
duration of a few days to a few weeks rather than using it as
a long-term treatment. After symptoms are under control,
physicians often gradually reduce the dosage of
methylprednisolone and transition patients to oral steroids
or other maintenance treatments.

Oral Prednisone Therapy

On the other hand, clinicians oral commonly employ
prednisone therapy as a pharmacological treatment for
various inflammatory and autoimmune diseases.'®!" This
therapy involves the oral administration of a glucocorticoid
medication called prednisone, which exerts potent anti-
inflammatory effects by inhibiting the production of
inflammatory mediators and attenuating the progression of
inflammation, thereby alleviating disease symptoms.

Prednisone can also suppress immune-system activity,
which is particularly important in the treatment of
autoimmune diseases that involve abnormal immune-system
activation.'>"* Currently, clinicians widely use oral prednisone
to treat a range of diseases, including rheumatoid arthritis,
systemic lupus erythematosus, systemic sclerosis, allergic
disorders, NS, asthma, and inflammatory bowel disease.
Physicians also commonly use it for immunosuppression
following organ transplantation.

However, oral prednisone therapy requires close
monitoring because long-term or high-dose usage can lead to

a range of side effects, including decreased bone density,
hypertension, diabetes, muscle atrophy, weight gain, and skin
problems.'*"* Therefore, physicians typically monitor patients
regularly for changes in weight, blood pressure, and blood-
glucose levels and may recommend calcium and vitamin D
supplementation to protect bone density.

Choice of Treatment

Compared to conventional oral steroids, one significant
advantage of methylprednisolone pulse therapy is its rapid
effectiveness. Patients often experience significant
improvement in symptoms within a short period, especially
in symptoms such as joint pain, skin lesions, and fatigue.
However, some studies suggest that methylprednisolone
pulse therapy may not be suitable for all diseases and all
patients.'*’” Methylprednisolone pulse therapy, though
efficacious in certain clinical scenarios, lacks universal
applicability across diverse diseases and patient populations.
The nuanced response to this therapy is influenced by
disease-specific nuances, patient-specific characteristics, and
the inherent risks of potential side effects. Factors such as
individual patient variability, adherence to disease-specific
protocols, and the availability of alternative therapeutic
options contribute to the complexity of its suitability.

Physicians typically decide whether to use this treatment
based on the patient’s specific condition and needs.
Additionally, due to the potential side effects associated with
high-dose steroids, physicians need to balance the disease’s
severity with the potential risks of treatment.

To elucidate the underlying mechanisms, Meng et al.
have postulated that long-term high-dose prednisone usage
can potentially enhance the glomerular filtration rate while
counteracting the effects of diuretics, thereby reducing renal
tubular-water reabsorption.'®

In contrast, Nagai et al. found that methylprednisolone
pulse therapy can significantly increase glomerular filtration
rate compared to oral administration, leading to a more
effective reduction in kidney damage.”

Additionally, Kamei et al. suggested that
methylprednisolone pulse therapy may exert concurrent
immunosuppressive effects, potentially resulting in superior
anti-inflammatory effects.?

Current Study

While both treatments have shown effectiveness for
patients with pediatric NS to some extent, a clear comparison
of their efficacy and safety remains elusive, posing a challenge
for clinicians when devising treatment plans.

Consequently, in recent years, considerable interest has
existed in conducting comparative studies to evaluate the
efficacy and safety of high-dose methylprednisolone pulse
therapy and oral high-dose prednisone. More in-depth
research is necessary to gain a comprehensive understanding
of the impact of these two treatments on pediatric NS.

The current study intended to compare the efficacy and
safety of high-dose methylprednisolone pulse therapy and
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conventional oral high-dose prednisone for pediatric patients
with NS, toprovidemoreaccuratetreatmentrecommendations
for clinicians to optimize their treatment plans, improve their
QoL, and prevent complications.

METHODS
Participants

The research team conducted a randomized controlled
trial, which took place at the Second Affiliated Hospital of
Fujian Medical University in Quanzhou, China. Potential
participants were pediatric patients with NS who received
treatment at the hospital between November 2020 and March
2022. As the attending physicians for the pediatric patients at
the Second Afhliated Hospital of Fujian Medical University,
we recruited participants for the study through our regular
clinical interactions with patients diagnosed with Nephrotic
Syndrome (NS). The recruitment process involved identifying
eligible patients during their hospital visits between
November 2020 and March 2022. We approached them
during their routine medical appointments, explained the
study details, and invited them to participate. The decision to
join the study was entirely voluntary, and informed consent
was obtained from the parents or guardians of the pediatric
patients before their inclusion in the trial.

The study included potential participants if they: (1)
were between one and 14 years of age; (2) met the clinical
diagnostic criteria for NS, including typical symptoms such
as significant proteinuria, hypoalbuminemia, edema, and
hyperlipidemia; and (3) were physically and mentally able to
comply with the study’s requirements and follow its protocols.

The study excluded potential participants if they: (1)
concurrently had other kidney diseases, autoimmune
diseases, or other serious illnesses; (2) had clear allergies or
intolerant reactions to methylprednisolone or oral prednisone;
or (3) had developed relevant severe complications before the
study’s start, such as renal failure, severe infections, or
thrombosis.

The research team based the age criterion on the disease’s
prevalence in different age groups, the potential impact of age
on treatment response or safety, and the availability of age-
specific treatment guidelines. The exclusion of patients with
certain coexisting conditions was necessary to isolate the
effects of the treatment under investigation and avoid
potential interactions or confounding factors that could
influence the study” outcomes. The inclusion of patients who
are able to comply with the study’s requirements and follow
the protocols can help ensure the study’s integrity and the
collected data’s reliability. Some criteria for exclusion included
comorbidities, concurrent medications, or other factors that
might interfere with the study objectives. The final 60
participants included in the study met all the specified
criteria and provided informed consent for participation.

All patients and their guardians were informed about the
study and voluntarily signed informed consent forms. Our
study protocols received approval from the ethics committee
at the Second Affiliated Hospital of Fujian Medical University

in Quanzhou, China, ensuring that the research adhered to
ethical standards and guidelines. Additionally, we
prospectively registered the trial with a Clinical Trial Registry,
and the study fully complied with the principles outlined in
the Helsinki Declaration.

Procedures

Interventions. The research team randomly divided
participants into two groups: (1) the intervention group,
which received high-dose methylprednisolone pulse therapy,
and (2) the conventional group, which received oral high-
dose prednisone.

Based on the principles of random allocation, the
research team used a computer-generated randomization
sequence, commonly generated using a random number
generator. This sequence assigns each participant a random
chance of being allocated to one of the two treatment groups.
This method ensures the fairness and impartiality of the
random allocation. Using a computer-generated
randomization sequence helps reduce selection bias and
enhances the reliability of the study results.

Blinding. The research team used a single-blind design,
where the participants are aware of the treatment they are
receiving, but the researchers or investigators conducting the
study are blinded to the treatment assignments. Blinding the
researchers or investigators helps minimize bias that could
arise from their knowledge of the treatment groups and
potential expectations that they may have about the outcomes.

Outcome measures. The research team measured: (1)
clinical efficacy rates, the primary outcome measure; (2) time
to symptom relief; (3) laboratory indicators, including blood
urea nitrogen (BUN), serum creatinine (SCr), serum globulin
(GLB), and 24-hour urine protein quantification, to assess
kidney function and proteinuria and to evaluate treatment
response; and (4) incidence of adverse events, to evaluate the
treatments’ safety profiles.

Interventions

Intervention group The intervention group received a
10-30-mg dose of methylprednisolone pulse therapy, with
the maximum total dose not to exceed 500 mg. The team
added the methylprednisolone to 100-150 mL of glucose
solution and administered it as an intravenous infusion over
1.5-2 hours. Three infusions constituted one treatment cycle.

Conventional group. The conventional group received
1.5-2 mg/kg of oral prednisone daily, not to exceed 60 mg in
total. The team divided the medication into multiple doses,
administering two-thirds in the morning when patients woke
up and one-third in the afternoon. This treatment regimen
occurred for 4 weeks.

Outcome Measures

Clinical efficacy. The research team conducted an
evaluation of clinical efficacy based on the efficacy assessment
criteria that Nephrology Group of the Chinese Pediatric
Society, a subsidiary of the Chinese Medical Association, has
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established.”? The assessment criteria encompasses three
distinct grades: effective, partial remission, and ineffective.
The effective = relief of clinical symptoms accompanied by a
reduction in 24-hour urine protein quantification to lower
than 150 mg; the partial remission = some improvement in
symptoms with a reduction of more than 50% in the 24-hour
urine protein quantification; and ineffective =nno improvement
in the aforementioned indicators.

Time to symptom relief. The research team meticulously
recorded the duration required for symptom relief in both
groups, including the time taken for edema resolution and
the time to urine protein turning negative.

Laboratory indicators. Postintervention, the research
team collected a volume of 3ml of fasting venous blood from
each participant. The team measured the levels of BUN, SCr,
and GLB using a fully automated biochemical analyzer
(Beckman Coulter Inc). The team determined the
quantification of 24-hour urine protein levels using a
colorimetric method (Merck, Germany).

Incidence of adverse events. The research team carefully
documented the occurrence of adverse events for 2 weeks
postintervention. These adverse events encompassed infections,
mood changes, worsening of edema, and gastrointestinal
symptoms. Furthermore, the team calculated the total number
and proportion of adverse events in each group.

Statistical Analysis

The research team employed GraphPad Prism 8 software
(GraphPad, San Diego, CA, USA) for image processing and
organized and analyzed the data using SPSS 26.0 software
(IBM Corp., Chicago, IL) . The team: (1) expressed continuous
data as means + standard deviations (SDs) and compared the
groups using f tests and (2) expressed categorical data as
numbers (Ns) and percentages (%s) and compared the
groups using the chi-squared (x?) test. P < .05 indicated
statistically significant differences.

Results
Participants

The research team included and analyzed the data of 60
participants, 30 in each group (Table 1). The intervention group
included 26 males (86.67%) and four females (13.33%), ranging in
age from one to 13 y, with a mean age of 5.34 + 4.11 y. The
intervention groups: (1) duration of illness ranged from 5 to 40 d,
with a mean of 13.08 + 8.24 d; (2) heights ranged from 108 to 132
cm, with a mean height of 124.25 + 3.74 cm; and (3) body weights
ranged from 25 to 31 kg, with a mean weight of 28.13 + 2.68 kg.

The conventional group included 28 males (93.33%) and
2 females (6.67%), ranging in age from one to 13 y, with a
mean age of 5.66 + 3.96 y. The conventional groups: (1)
duration of illness ranged from 5 to 40 d, with a mean of 13.17
+ 8.16 d; (2) heights ranged from 108 to 132 cm, with a mean
height of 124.84 + 3.93 cm; and (3) body weights ranged from
25 to 31 kg, with a mean weight of 28.09 + 2.87 kg.

No significant differences existed between the groups in
any characteristic, indicating their comparability (P > .05).

Table 1. Participants Demographic and Clinical

Characteristics at Baseline (N=60)

Intervention Group | Conventional Group
n=30 n=30
n (%) n (%)
Characteristics Mean + SD Mean + SD X*/t value | P value
Gender Male 26 (86.67) 28 (93.33) 7.302 562
Female 4(13.33) 2 (6.67)
Age,y Range 1-13 1-13
Mean 534 +4.11 5.66 + 3.96 0.274 831
Duration of |Range 5-40 5-40 - -
Illness, d Mean 13.08 + 8.24 13.17 + 8.16 0.218 .896
Height, cm |Range 108-132 108-132 - -
Mean 124.25 + 3.74 124.84 +3.93 0.396 711
Body Range 25-31 25-31 - -
Weight, kg | Mean 28.13 + 2.68 28.09 +2.87 0.199 904

Figure 1. Comparison of Clinical Efficacy Rate Between the
Intervention and Control Groups (N=60)
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P < .05, indicating that the intervention group’s clinical efficacy rate was
significantly higher than that of the conventional group

Table 2. Comparison of Edema Regression Time and Time
to Urine Protein Turning Negative Between the Intervention
and Control Groups (N=60)

Intervention Group | Conventional Group
n=30 n=30
Time to Symptom Relief Mean + SD Mean + SD tvalue | P value
Edema regression time, d 8.08 +1.12 13.31 + 1.64 7.765 <.001
Urine protein turning negative, d 4.11£0.37 8.29 £1.28 8.544 <.001

Note: P < .001, indicating that the intervention group’s times for edema
resolution and urine protein turning negative were significantly shorter than
those of the conventional group

Clinical Efficacy Rate

Figure 1 shows that the intervention group’s clinical
efficacy was significantly higher than that of the conventional
group (P < .05).

Time to Symptom Relief

The intervention group’s time for edema resolution was
8.08 + 1.12 d and time for urine protein turning negative was
4.11 £ 0.37 d (Table 2 and Figure 2). The conventional group’s
time for edema resolution was 13.31 *+ 1.64 d and time for
urine protein turning negative was 829 *+ 1.28 d. The
intervention groups times for edema resolution (P < .001)
and urine protein turning negative (P <.001) were significantly
shorter than those of the conventional group.

Laboratory Indicators

Postintervention, the intervention group’s level (Table 3
and Figure 3): (1) of BUN was 5.23 + 1.24 mmol/L, (2) of SCr
was 70.96 £ 5.91 pmol/L, of GLB was 24.37 + 2.24 g/L, and of
24-hour urine protein quantification was 1.37 + 0.49 g/24h.
Postintervention, the conventional group’s level: (1) of BUN
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Figure 2. Comparison of Edema Regression Time and Time
to Urine Protein Turning Negative Between the Intervention
and Control Groups (N=60)

20
Research group

Control group

*P < .05, indicating that the intervention group’s edema regression time and
time to urine protein turning negative were significantly shorter than those
of the conventional group

Table 3. Comparison of Levels of BUN, SCr, GLB, and
24-Hour Urine Protein Quantification Between the
Intervention and Control Groups Postintervention (N=60)

Intervention Group | Conventional Group
n=30 n=30

Laboratory Indicators Mean + SD Mean + SD t value | P value
BUN, mmol/L 523 +1.24 8.29 +1.61 8.774 <.001
SCr, pmol/L 70.96 + 5.91 115.62 + 7.32 37.981 | <.001
GLB, g/L 24.37 £2.24 36.18 + 3.34 10.764 | <.001
24-hour urine protein 1.37 £ 0.49 3.74+1.03 4.773 | <.001
quantification, g/24h

Note: P < .001, indicating that the intervention group’s BUN, SCr, GLB, and
24-Hour urine protein quantification were significantly lower than those of
the conventional group

Abbreviations: BUN, blood urea nitrogen; GLB, serum globulin; SCr,
serum creatinine

was 8.29 + 1.61 mmol/L, (2) of SCr was 115.62 + 7.32
umol/L, (3) of GLB was 36.18 + 3.34 g/L, and (4) of 24-hour
urine protein quantification was 3.74+1.03 g/24h.

The intervention group’s levels of BUN (P < .001), SCr (P
< .001), GLB (P < .001), and 24-hour urine protein
quantification (P < .001) were all significantly lower than
those of the conventional group.

Adverse Events

In the intervention group, six participants had infections
(20.00%), three had mood changes (10.00%), two had
increased swelling (6.67%), and two had digestive symptoms
(6.67%), with a total incidence rate of 43.34% for 13
participants (Table 4). In the conventional group, two
participants had infections (6.67%), one had mood changes
(3.33%), one had increased swelling (3.33%), and one had
digestive symptoms (3.33%), with a total incidence rate of
16.67% for five participants.

The intervention groups incidence of adverse reactions was
significantly higher than that of the conventional group (P <.001).

DISCUSSION

In the current study, the research team conducted a
comprehensive comparison of the efficacy of short-term high-
dose methylprednisolone pulse therapy and conventional oral
high-dose prednisone treatment in pediatric NS patients.
Based on the analysis of multiple indicators of symptom
improvement, the team drew some conclusions.

Pediatric patients in the intervention group demonstrated
significantly faster symptom relief, indicating a clear
advantage for methylprednisolone pulse therapy in alleviating
NS symptoms. The reduction in edema may also be related to
metabolic changes, indirectly suggesting that children in the
intervention group exhibited a notable advantage in overall
physiological improvement postintervention.

Furthermore, the current research team conducted a
comprehensive analysis of various laboratory indicators related
to renal function and demonstrated a significant improvement

Figure 3. Comparison of Levels of BUN, SCr, GLB, and
24-Hour Urine Protein Quantification Between the

Intervention and Control Groups Postintervention (N=60)
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*P < .05, indicating that the intervention groups BUN, SCr, GLB, and
24-Hour urine protein quantification were significantly lower than those of
the conventional group

Abbreviations: BUN, blood urea nitrogen; GLB, serum globulin; SCr,
serum creatinine

Table 4. Comparison of Incidence of Adverse Events Between
the Intervention and Control Groups (N=60)

Intervention Group | Conventional Group
n=30 n=30
Adverse Events n (%) n (%) X* value | P value
Infection 6 (20.00) 2 (6.67)
Mood changes 3 (10.00) 1(3.33)
Increased swelling 2 (6.67) 1(3.33)
Digestive symptoms 2 (6.67) 1(3.33)
Overall incidence rate 13 (43.34) 5 (16.67) 11.765 | <.001*

P < .001, indicating that the intervention groups incidence rate was
significantly lower than that of the conventional group

in renal-function parameters in the intervention group
following treatment with methylprednisolone pulse therapy
compared to the conventional group. Specifically, the
intervention group exhibited significantly lower levels of blood
urea nitrogen (BUN), serum creatinine (SCr), globulin (GLB),
and 24-hour urine protein quantification, indicating a more
favorable response to the methylprednisolone pulse therapy.
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Although the current study indirectly suggests that
prednisone usage could enhance the glomerular filtration
rate while counteracting the effects of diuretics and that
methylprednisolone pulse therapy could significantly
increase glomerular filtration rate compared to oral
administration, the research team didn’t conduct a specific
analysis of the body’s inflammatory response, which warrants
further investigation to comprehensively understand the
therapeutic mechanisms at play.

In addition to evaluating the efficacy, the current research
team also conducted a meticulous assessment of the safety
profile of short-term high-dose methylprednisolone pulse
therapy compared to oral high-dose prednisone treatment.
The team recorded adverse events occurring within 2 weeks
postintervention, with a particular focus on infections,
gastrointestinal symptoms, mood changes, and other
potential side effects. Interestingly, the team found that
methylprednisolone pulse therapy may be associated with a
higher incidence of adverse reactions, particularly infections,
which occurred more frequently and could potentially lead
to the discontinuation of treatment.

Therefore, the cautious use of methylprednisolone pulse
therapy, along with close monitoring of patients, is imperative.
Furthermore, clinicians should consider preventive measures
to mitigate the potential occurrence of adverse reactions. For
instance, infection is a common factor contributing to the
premature termination of treatment, especially for pediatric
patients. Hence, Deschenes et al and Hodson et al recommend
administering prophylactic antibiotics during treatment and
maintaining a clean patient environment as crucial steps in
reducing the risk of infection by pathogenic bacteria.”*

The current study highlights the potential superior
efficacy of short-term high-dose methylprednisolone pulse
therapy for pediatric NS patients but also underscores the
differences in safety between the two treatments.

Its important to acknowledge the limitations of the
current study. First, the sample size was relatively small, which
may have limited the findings’ generalizability. Additionally,
the research team conducted the study at a single center, which
may have introduced bias. The research team needs to conduct
future studies with larger sample sizes and multicenter designs
to further validate the results. Moreover, the current study
evaluated only short-term outcomes and didn't assess the long-
term effects of the two treatments. Long-term follow-up
studies are necessary to determine the durability of the
treatment effects and potential relapses.

Confounding factors, such as patients’ underlying
conditions, comorbidities, and individual response to
treatment, may have influenced the results. Although the
research team made efforts to randomize the patients into the
intervention and conventional groups, unmeasured
confounders may still have existed that could have affected
the outcomes. It's important to consider these factors when
interpreting the results.

Future research should also explore the optimal duration
and dosing regimen for high-dose methylprednisolone pulse

therapy. The current study used a specific treatment protocol,
and variations in the timing and dosage may yield different
outcomes. Furthermore, assessing the cost-effectiveness of
the two treatments would provide valuable information for
healthcare decision-making.

CONCLUSIONS

High-dose methylprednisolone pulse therapy
demonstrated better efficacy in treating pediatric NS patients,
showing a shorter time to symptom relief, but it may also
entail a higher risk of adverse reactions compared to
conventional oral high-dose prednisone. Clinicians should
consider the specific circumstances and needs of pediatric
patients when selecting a treatment. The current study
provides clinicians with additional information regarding NS
treatment, aiding in the optimization of treatment strategies,
improvementof patients’ QoL, and reduction of complications.

AUTHORS’ DISCLOSURE STATEMENT

‘The authors declare that there are no relevant conflicts of interest to disclose.

REFERENCES
1. Politano SA, Colbert GB, Hamiduzzaman N. Nephrotic Syndrome. Prim Care. 2020;47(4):597-
613. doi:10.1016/j.pop.2020.08.002
2. Wang CS, Greenbaum LA. Nephrotic Syndrome. Pediatr Clin North Am. 2019;66(1):73-85.
doi:10.1016/§.pcl.2018.08.006
3. Downie ML, Gallibois C, Parekh RS, Noone DG. Nephrotic syndrome in infants and children:
pathophysiology and management. Paediatr Int Child Health. 2017;37(4):248-258. doi:10.1080/2
0469047.2017.1374003
4. Shin JI, Kronbichler A, Oh J, Meijers B. Nephrotic Syndrome: Genetics, Mechanism, and
Therapies. BioMed Res Int. 2018;2018:6215946. doi:10.1155/2018/6215946
5. ChenJ, Qiao XH, Mao JH. Immunopathogenesis of idiopathic nephrotic syndrome in children:
two sides of the coin. World ] Pediatr. 2021;17(2):115-122. doi:10.1007/s12519-020-00400-1
6. Mattoo TK, Sanjad S. Current Understanding of Nephrotic Syndrome in Children. Pediatr Clin
North Am. 2022;69(6):1079-1098. doi:10.1016/j.pcl.2022.08.002
7. Barrett DE Pulse methylprednisolone therapy. Lancet. 1983;2(8353):800. doi:10.1016/S0140-
6736(83)92339-5
8. Kau HC, Kao SC, Peng CH, Hsu WM, Tsai CC. Methylprednisolone pulse therapy in patient with
isolated superior oblique myositis. Eye (Lond). 2006;20(9):1106-1109. doi:10.1038/sj.eye.6702145
9. Edalatifard M, Akhtari M, Salehi M, et al. Intravenous methylprednisolone pulse as a treatment
for hospitalised severe COVID-19 patients: results from a randomised controlled clinical
trial. Eur Respir J. 2020;56(6):2002808. doi:10.1183/13993003.02808-2020
10.  Lindeboom GA, Van Der Meer C. [Prednisone]. Ned Tijdschr Geneeskd. 1956;100(47):3438-3447.
11.  Hart FD. Prednisone and predinisolone. Practitioner. 1958;180(1075):31-40.
12.  Zotta E Vivarelli M, Emma E Update on the treatment of steroid-sensitive nephrotic syndrome.
Pediatr Nephrol. 2022;37(2):303-314. doi:10.1007/s00467-021-04983-3
13, Liu ID, Willis NS, Craig JC, Hodson EM. Interventions for idiopathic steroid-resistant nephrotic
syndrome in children. Cochrane Database Syst Rev. 2019;2019(11):CD003594. doi:10.1002/14651858.
CD003594.pub6
14.  Larkins NG, Liu ID, Willis NS, Craig JC, Hodson EM. Non-corticosteroid immunosuppressive
medications for steroid-sensitive nephrotic syndrome in children. Cochrane Database Syst Rev.
2020;4(4):CD002290. doi:10.1002/14651858.CD002290.pub5
15. Mendoza SA, Tune BM. Treatment of childhood nephrotic syndrome. ] Am Soc Nephrol.
1992;3(4):889-894. doi:10.1681/ASN.V34889
16. Incecik F, Hergiiner MO, Yildizdas D, et al. Posterior reversible encephalopathy syndrome due to
pulse methylprednisolone therapy in a child. Turk J Pediatr. 2013;55(4):455-457.
17. Tamura A, Matsubara K, Tanaka T, Nigami H, Yura K, Fukaya T. Methylprednisolone pulse
therapy for refractory Mycoplasma pneumoniae pneumonia in children. ] Infect. 2008;57(3):223-
228. doi:10.1016/j.jinf.2008.06.012
18.  Meng MJ, Hu L, Fan Y, et al. Efficacy of prednisone combined with mycophenolate mofetil for
immunoglobulin A nephropathy with moderate-to-severe renal dysfunction. World J Clin Cases.
2023;11(35):8300-8309. PMID:38130628 doi:10.12998/wjcc.v11.i35.8300
19.  Nagai M, Kobayashi N, Izumi N, Ohbayashi T, Hotta O, Hamano T. Pre-treatment hematuria and
crescents predict estimated glomerular filtration rate trajectory after methylprednisolone pulse
therapy with tonsillectomy for IgA nephropathy. ] Nephrol. 2022;35(2):441-449. PMID:34014510
doi:10.1007/540620-021-01064-4
20. Kamei K, Okada M, Sato M, et al. Rituximab treatment combined with methylprednisolone pulse
therapy and immunosuppressants for childhood steroid-resistant nephrotic syndrome. Pediatr
Nephrol. 2014;29(7):1181-1187. PMID:24500706 doi:10.1007/s00467-014-2765-z
21. Ozsoylu S, Yetgin S. About megadose methylprednisolone. ] Pediatr Hematol Oncol.
2007;29(12):864-865. doi:10.1097/MPH.0b013e318159bcd
22.  Zhang P, Gao C, Yao J, et al. Interpretation of clinical practice guidelines for childhood steroid-
sensitive nephrotic syndrome by the International Pediatric Nephrology Association in 2022: A
comparative analysis with the 2016 domestic guidelines. Chin ] Nephrol. 2023;39(11):872-
878. doi:10.3760/cma.j.cn441217-20230302-00304
23.  Deschénes G, Dossier C, Hogan J. Treating the idiopathic nephrotic syndrome: are steroids the
answer? Pediatr Nephrol. 2019;34(5):777-785. doi:10.1007/s00467-018-3963-x
24.  Hodson EM, Craig JC, Willis NS. Evidence-based management of steroid-sensitive nephrotic
syndrome. Pediatr Nephrol. 2005;20(11):1523-1530. doi:10.1007/s00467-005-1968-8

Liu—Methylprednisolone Pulse Therapy and Conventional Oral
Prednisone for Pediatric Nephrotic Syndrome

ALTERNATIVE THERAPIES, JAN/FEB 2025 VOL. 31 NO. 1 435




