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ABSTRAK

Metil prednisolon mega dosis atau yang juga disebut sebagai terapi pulse metil prednisolon adalah pemberian terapi metil
prednisolon dosis sangat tinggi secara intravena selama tiga hari. Walaupun telah banyak penelitian yang membuktikan efektifitas
terapi tersebut, namun belum ada parameter yang jelas untuk menilai capaian pemberian terapi ini. Beberapa penelitian
membuktikan bahwa limfopenia berkaitan erat dengan aktivitas penyakit lupus. Oleh karena itu, perubahan jumlah limfosit total
akibat pemberian terapi pulse metil prednisolon dapat dipertimbangkan sebagai indeks penurunan aktivitas penyakit SLE dan
sebagai parameter yang potensial untuk menilai capaian terapi pulse metil prenisolon. Tujuan penelitian ini adalah untuk
menganalisis pemberian terapi pulse metil prednisolon terhadap jumlah limfosit total dan aktivitas penyakit SLE yang diukur
menggunakan metode MEX SLEDAI. Penelitian ini merupakan penelitian observasional yang melibatkan pasien SLE dengan kondisi
parah. Pengambilan sampel dilakukan dengan cara consecutive sampling dalam rentang waktu selama tiga bulan. Pasien yang
memenuhi kriteria inklusi diberikan terapi metil prednisolon dengan dosis 500 – 1000 mg selama tiga hari. Untuk mengetahui
capaian terapi dilakukan pengukuran jumlah limfosit total pada 24 jam setelah pemberian terapi pertama, kedua dan ketiga.
Sedangkan skor MEX SLEDAI hanya diukur pada sebelum dan sesudah pemberian terapi pulse metil prednisolon ketiga. Setelah tiga
bulan dilakukan sampling didapatkan sebanyak 10 pasien SLE dengan kondisi penyakit parah. Hasil pengukuran jumlah limfosit
total setelah tiga hari pemberian terapi menunjukkan terjadi penurunan yang signifikan jumlah limfosit (∆ 602.20 ± 395.65 sel/mm3)
(p = 0.013) dan skor MEX SLDAI (∆ 3.50 ± 4.04) (p=0.035) dari nilai baseline. Namun tidak terdapat hubungan antara perubahan
kedua parameter tersebut (p=0.248). Sehingga disimpulkan, pemberian terapi mega dosis metil prenisolon menyebabkan
pennurunan yang signifikan terhadap parameter jumlah limfosit dan aktivitas penyakit SLE. Namun tidak ada hubungan antara
perubahan kedua parameter tersebut. (FMI 2015;51:40-44)

Kata kunci: Terapi Pulse Metil Prednisolon, SLE, jumlah limfosit total, MEX SLEDAI.

ABSTRACT

Megadose methylprednisolone, called pulse therapy, is the administration of very high doses of methylprednisolone given
intravenously for three days. Although many studies have demonstrated the efficacy and safety of pulse therapy in SLE, there is still
no clearly parameter which is shown the outcome of pulse methylprednisolone therapy. Some studies suggest that lymphopenia itself
is associated with disease activity in lupus. Therefore, the alteration of total lymphocyte count due to pulse methylprednisolone
therapy should be considered as an index of residual disease activity of SLE, and a potential parameter of treatment efficacy of pulse
methylprednisolone therapy. The aim of this study is to determine the effect of pulse methylprednisolone therapy on total lymphocyte
count and disease activity in systemic lupus erythematosus (SLE) assessed by MEX SLEDAI method. A cross-sectional, observational
prospective study was conducted to determine the effect of pulse methylprednisolone therapy in total lymphocyte count and disease
acitivity of SLE. Patients who met criteria were given megadose methylprednisolone (500 – 1000 mg) therapy for three days. To
evluate the efficacy, total lymphocyte count was measure at before and 24 hours after 1st, 2nd, and 3rd therapy, whereas the MEX
SLEDAI score was only measured at before and after 3rd therapy. The study comprised 10 patients with acute severe manifestation
of SLE. At 24 hours after 3rd pulse therapy, megadose methylprednisolone was associated with significant reduce both total
lymphocyte count (∆ 602.20 ± 395.65 cells/mm3) (p=0.013) and MEX SLEDAI score (∆ 3.50 ± 4.04) (p=0.035). There is no
significant correlation was observed between alteration of total lymphocyte count and MEX SLEDAI score after the therapy was
given (p=0.248). In conclusion, three days after treatment of megadose methylprednisolone showed significant different in reducing
both total lymphocyte count and disease activity in SLE. But there is no relationship between both of them. (FMI 2015;51:40-44)
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INTRODUCTION

Systemic lupus erytematosus (SLE), also known as
lupus, is an autoimmune disease in which organs and
cells undergo damage mediated by tissue–binding
autoantibody and immune complexes with broad range
of clinical manifestation (Parker & Bruce 2007, Hahn
2010). Prevalence rates in lupus are estimated to be as
high as 51 per 100 000 people in the USA. Women are
affected nine times more frequently than men (Bertsias
et al 2012).

A major event in development of SLE is excessive and
abnormal autoantibody production and the formation of
immune complex. It appears that excessive and
uncontrolled T cell help in the differentiation and
activation of autoantibody forming B cells is probably a
final pathway. The activation of B and T cells require
stimulation by specific antigens. Self antigen, such as
DNA–protein and RNA–protein complex may induce
autoantibody production (Mok & Lau 2003).

The basic pathological features of SLE are
inflammation and blood vessel abnormalities, which
include band or occlusive vasculopathy, vasculitis, and
immune complex deposition. The best characteristic
organ pathology is in kidney (Mok & Lau 2003).
Megadose methylprednisolon, called pulse therapy,
generally consists of administration of very high dose of
methylprednisolon (500–1000 mg) given intravenously
for three days (Parker & Bruce 2007, Ruiz-Irastorza et
al 2012). The aim of pulse therapy is getting quicker
and stronger efficacy and decreasing the need for long
term use of steroid (Sinha & Bagga 2008).

Many studies have demonstrated the efficacy and safety
of pulse therapy in SLE. Toxicity has been consistently
reported to be less than that seen with daily oral
prednisone. The clinical improvement is seen to last
about 3 weeks after one pulse and there is no prolonged
suppressive effect on the hypothalamic pituitary axis.
Hence pulse therapy has a favourable risk/benefit ratio
and shows considerably efficacy in short term control of
inflammation (Sinha & Bagga 2008). A small
retrospective study by Badsha et al. reported in 2002
that smaller doses of methylprednisolon (< 1500 mg
over three days) was as effective as higher dose (3–5 g
over three days) in controlling disease and reducing
SLEDAI score, but was associated with fewer episode
of serious infection (Parker & Bruce 2007).

The MEX SLEDAI is used to measure the disease
activity of SLE primarily in developing country, where
the facilities for estimation of dsDNA antibodies and C3
complement levels may not be easily or always
available. The MEX SLEDAI has been validated against

the Systemic Lupus Erythematosus Disease Activity
Index (SLEDAI) and the Lupus Activity Criteria Count
(LACC) and shown to be as reliable as the SLEDAI (rs
= 0.894 vs 0.867) (Khanna et al 2004).

Lymphopenia is one of the most common clinical
manifestations in SLE (Vilá et al 2006). Cumulative
percentage of the occurrence of lymphopenia in the
courses of disease reached > 90% in the adult series (Yu
et al 2007). Furthermore, some studies suggest that
lymphopenia itself is associated with disease activity in
lupus (Vilá et al 2006). The aim of this study was to
identify the effect of megadose methylprednisolone
therapy on total lymphocyte count and disease activity
of SLE.

MATERIALS AND METHODS

Sample

A cross–sectional, observational prospective study was
conducted at Dr. Saiful Anwar Teaching Hospital
Malang during May to July 2014. Patient selection
based on inclusion and exclusion criteria. Inclusion
criteria (1) female and male aged ≥ 18 years old; (2)
patient diagnose with severe lupus such as lupus
nephritis, neuropsychiatric lupus, autoimmune hemo-
lytic anemia (AIHA), thrombocytopenia, myelitis,
cardiopulmonal disorder, etc; (3) received pulse
methyprednisolone therapy (500–1000 mg) for three
consecutive days. Patient with other causes of
lymphopenia were exclude from the study and this
include patients with HIV, TBC, history of malignancy,
previous treatment with either radiotherapy,
chemotherapy or both. Patient received induction
therapy with another immunosuppressant agent were
also excluded.

Data Analysis and Statistics

Descriptive analyses were performed to determine the
demographic patients. To evaluate the effect of pulse
methylprednisolone therapy, total lymphocyte count
was measure at before and 24 hours after 1st, 2nd, and
3rd therapy, whereas the MEX SLEDAI score was only
measured at before and after 3rd therapy. The different
between total lymphocyte count before and after therapy
was measured by Wilcoxon analyses, and Paired t test
analysis was used to determine the different between
MEX SLEDAI score before and after pulse therapy. The
relationship between alteration of total lymphocyte
count and MEX SLEDAI score was determined by
Pearson analyses.
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RESULTS

The result conducted from Mei to July 2014, 11 patients
were obtained and there were 10 patients who met the
inclusion criteria, whereas 1 patient was drop out
because of die. The study comprised 10 patients (9
female and 1 male) with acute severe manifestation of
SLE such as lupus nephritis, neuropsychiatric lupus,
hematologic disorder, etc. Mean age was 31.3 ± 7.917
years (range 18–40). The mean total lymphocyte count
was 1321 ± 628.65 cells/mm3 (range 563–2957
cells/mm3), while the mean MEX SLEDAI score was
12.90 ± 10.1 (range 9–17). Of this study, all patients had
active disease of SLE. Patient profiles and clinical
manifestation of all our lupus patients mentioned in
Table 1.

Figure 1 showed alteration of total lymphocyte count
before and after administrated first, second, and third
pulse methylprednisolone therapy. Figure 2 showed
distribution of disease activity of all patients before and
after administrated pulse methylprednisolone therapy.

Table 2. showed the statistical comparison of both total
lymphocyte count and MEX SLEDAI score between
before and after therapy. The alteration of total
lymphocyte count had statistically significant difference
(∆ 602.20 ± 395.65 cells/mm3) (p = 0.013) and MEX
SLEDAI score had also statistically significant
difference (∆ 3.50 ± 4.04) (p = 0.035). Table 3 showed
that there was no significant correlation between
alteration of total lymphocyte count and MEX SLEDAI
score after pulse therapy (p = 0.248). However, after

administrated pulse therapy, both total lymphocyte
count and MEX SLEADAI score had less grade than
before therapy, as shown in figure 3.

Table 1. Profile and clinical characteristics of the
patients.

Characteristic
Patients
(N = 10)

Percent
(%)

Sex
Male
Female

1
9

10
90

Age
13 – 18 years
19 – 59 years
> 59 years

1
9
0

10
90
0

Total
Lymphocyte
count

<1500 (cells/mm3)
1500 – 4000
(cells/mm3)

8
2

80
20

MEX SLEDAI
score

> 5 (clearly active):
16 – 20
11 – 15
6 – 10

2-5 (probably active)
0-2 (clearly inactive)

2
5
3
0
0

20
50
30
0
0

Clinical
Manifestation*

Lymphopenia**

Lupus Nephritis
Haemolysis
Thrombocytopenia
Vasculitis
Mucous ulcer
Arthritis
Seizure
Pericarditis
Myelitis
CVA
Pleuritis
Leucopenia

8
8
5
4
4
4
3
2
2
2
1
1
1

80
80
50
40
40
40
30
20
20
20
10
10
10

*one patient may have one or more clinical manifestation;
**based on ACR criteria.

Table 2. The statistical comparison of both total lymphocyte count and MEX SLEDAI score
between before and after therapy.

Parameter Before therapy After therapy Rank (N) Mean Rank
Statistical
analysis Sig (p)

Total
Lymphocyte
Count

1321 ± 628.65
(563 – 2957)

780 ± 566.68
(88 – 1836)

Negative: 9a

Positive: 1b

Ties: 0c

5.78
3.00

Wilcoxon 0.013

MEX SLEDAI
Score

12.90 ± 10.1
(9 – 17)

9.60 ± 4.14
(4 – 18)

Paired t – test
0.035

a Lymphocyte after therapy < Lymphocyte before therapy, b Lymphocyte after therapy > Lymphocyte before
therapy. c Lymphocyte after therapy = Lymphocyte before therapy.

Table 3. The statistical correlation between alteration of total lymphocyte countand
MEX SLEDAI score after pulse therapy.

Parameter Pearson correlation
Alteration of total
lymphocyte count

602.20 ± 395.65
(196 – 1494) p: 0.248

r: -0.403Alteration of MEX
SLEDAI score

3.50 ± 4.03
(0 – 11)
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Figure 1. Alteration of total lymphocyte count after administrated first, second, and third pulse
methylprednisolone therapy. TLC, total lymphocyte count; t 0, baseline; t 24, 24 hours after
first therapy; t 48, 48 hours after second therapy; t 72, 72 hours after third therapy.
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Figure 2. The distribution of disease activity of all patients before and after administration of pulse
methylprednisolone therapy.

DISCUSSION

In our study, lymphopenia and lupus nephritis were the
most common clinical manifestation in patient with
SLE. The only SLE clinical manifestation that was
found to be statistically associated with lymphopenia
was the lupus nephritis (Vilá et al 2006, Faddah et al
2014). This can be explain by Nakabayashi et al (1985)
who had found that patients with SLE with active
nephritis have high titers of anti–T–cell antibodies,
especially in proliferative glomerulonephritis.

At 24 hours after first pulse methylprednisolone therapy
there was a marked drop of lymphocyte which consist-
ently decrease at 24 hours after second and third pulse
therapy as shown in figure 1. Methylprednisolone is a
synthetic glucocorticoid that does not require hepatic
activation. The high concentration achieved by parent-

eral administration appear to have a more immediate
and profound effect on yhe immune system than dose
conventional oral treatment. Within 24 hours of
administration there is a rapid decrease in circulating
monocyte and lymphocyte, especially T lymphocyte,
both T–suppressor and T–helper cells are affected
(Parker & Bruce 2007). Lymphopenia following pulse
methylprednisolone therapy might be due to increased
cell sequestration in peripheral tissues or reduced total
lymphocyte numbers in peripheral lymphatic tissue or
both. Besides their regulation of cell trafficking, high
concentration of corticosteroids produce large reduction
in the mass of lymphoid tissue including thymus, spleen
and lymph nodes (Yao et al 2008). When lymphocyte
numbers are low, homeostatic proliferation maintain T
cell homeostasis. The regulation of homeostatic proli-
feration is the key for normal immune function which is
cytokines, including IL–6, IL–15, and IL–21, have all
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been implicated in homeostatic control (Datta &
Sarvetnick 2009). The administration of pulse methyl-
prednisolone therapy induce synthesis of I which
decrease the amount of the pro–inflammatory
transcription factor Nf- that can move to nucleus and
active transcription of genes for IL–1, IL–2, IL–37, IL–
6, TNF–α, IFN– γ, etc (Parker & Bruce 2007, Sinha &
Bagga 2008). The reduction of cytokine in homeostatic
control due to pulse methylprednisolone therapy may
cause persistent lymphopenia in patient with SLE. Our
results show statistically significant difference between
total lymphocyte count before and after pulse methyl-
prednisolone therapy (Table 2). The clinical improve-
ment after one pulse is seen to last about 3 weeks (Sinha
& Bagga 2008). At 24 hours after third pulse
methylprednisolone therapy, there was reduction in
MEX SLEDAI score, however there was 80% patient
still had clearly active disease (Figure 2).

In our study, the reduction of MEX SLEDAI score after
pulse therapy is caused by the immediate clinical
improvement of mild clinical manifestation such as
fever, fatigue, arthritis, mucous ulcer, and mild
vasculitis. However, the moderate–severe clinical
manifestation of active lupus, such as renal disorder,
CNS disorder, hematologic disorder, and cardio-
pulmonal disorder, show hardly clinical improvement at
24 hours after pulse methylprednisolone therapy. Our
results show statistically significant difference between
MEX SLEDAI score before and after pulse methyl-
prednisolone therapy (Table 2). Table 3 show there is no
significant relationship between alteration of total
lymphocyte count and MEX SLEDAI score.

CONCLUSION

Treatment of megadose methylprednisolone for three
days reduces both total lymphocyte count and disease
activity in SLE. although alteration of total lymphocyte
count does not correlate to MEX SLEDAI score after
pulse thylprednisolone therapy.
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