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Introduction

Systemic Lupus Erythematosus (SLE) can attack any-
one, but 15% to 20% of all the SLE cases involve chil-
dren and teenagers, especially girls between the ages of 
12 to 16 years old.1,2 The number of SLE incidence in 
children is reported to be 0.3 to 0.9 per 100,000 with the 
prevalence of 3.3 to 24 per 100,000 children depending 
on the demographic area and ethnicity.2 The exact num-
ber of SLE prevalence in Indonesia is still not known. 
Based on the registration data in the Pediatrics Allergy-
Immunology Outpatient Clinic in Dr. Sardjito Hospital, 
the SLE prevalence in the year of 2015 was 10.6% and 
this number increased to 35.2% between January and 
September 2018.

Onset of childhood SLE occurence showed that there 
is an involvement of higher major organs and a more 
severe disease activity, involving a worse prognosis, 
compared to the SLE which occurs in adult age patients, 
with a 5 year survival rate of 65%.3,4

Infection is a common cause of mortality and mor-
bidity in SLE patients. As many as 36% of patients 

experience infection during the follow-up period, and it 
causes death in 30% within the first five years of follow-
up. There are several previous studies related to factors 
which are associated with the occurance of infection in 
SLE patients which were conducted in many other coun-
tries and the majority of those research used adult sam-
ples. The results showed that disease activity, age at 
onset of disease, the use of steroid, the use of cyclophos-
phamide, ds-DNA antibody, and the involvement of kid-
ney, serositis, and hematologic disorders also contribute 
to the occurrence of the infection in SLE patients.5-8 But 
the majority of this research used adult samples and con-
ducted in other countries. The results showed that dis-
ease activity was related to age at onset of disease, the 
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use of steroids, the use of cyclophosphamide, ds-DNA 
antibody, and the involvement of the kidneys, serositis, 
and hematologic disorders. Meanwhile, other research 
conducted in 2001 using children samples concluded the 
opposite in which age, disease duration, disease activity, 
Systemic Lupus Erythematosus Disease Activity 
(SLEDAI) score, steroid therapy dosage at the time of 
infection or maximum steroid dosage, and white hema-
tologic cell count were not correlated to the degree of 
infection severity.9 

Currently there is very little research on the outcome 
of pediatric patients with SLE in Indonesia and studies 
that focus on infection predictor predictors in SLE child 
patients are still unavailable. This study aimed to iden-
tify the predictors of infection occurance in pediatric 
patients with SLE so that the results can help clinicians 
in determining the best intervention and care for SLE 
child patients.

Methods

This study was an observational analytic study using a 
cohort retrospective design based on the 1997 American 
College of Rheumatology (ARC) criteria on children 
between the ages of 1 month old and 18 years old who 
have been diagnosed with SLE and who were hospital-
ized at Dr. Sardjito Hospital from January 1, 2013 to 
December 31, 2019. They should also have the follow-
up of a minimum 6 months period of time since they 
were first diagnosed with SLE.

The data collected from the medical records of the 
patients include age, sex, the date of the diagnosis, 
SLEDAI score, nutrition status, and clinical variables 
which are related to SLE by the time of the diagnosis, 
including disease activity, disease severity, the organ 
involvement such as nephritis, hematologic, central ner-
vous system, skin, joints, and serositis. The researchers 
also noted the types of therapy the patients received dur-
ing the follow-up, including corticosteroids, cyclophos-
phamide, mycophenolate mofetil (MMF), cyclosporine, 
and chloroquine.

The events of first infection were recorded from since 
the SLE diagnosis was made. The infections which are 
referred to in this study are infections involving the 
organ systems, for example: respiratory tract infections, 
infections of the central nervous system, infections of 
the skin and soft tissues, infections of the musculoskel-
etal system, infections of the gastrointestinal system, 
infections of the genitourinary system, and sepsis or; 
infections which are caused by bacteria, viral infec-
tions of viruses, parasites, and fungi; which occurred 
the earliest after the SLE diagnosis was established, 
and caused the patient to be hospitalized, or an 

infection that was diagnosed during hospitalization. 
The diagnosis of infection was confirmed and 
approved by the supervisor of the immunology allergy 
clinic and/or supervisor of the infectious disease. The 
type, therapy, and outcome of all infections were 
recorded for each case. The following predictor vari-
ables associated with the occurrence of infection were 
recorded, namely, the onset of age at diagnosis, nutri-
tional status, disease severity, disease activity, nephritis, 
hematological involvement, the use of MP pulse, and 
immunosuppressive drugs (cyclophosphamide and/or 
MMF).

Disease activity was assessed based on the SLEDAI 
score, an assessment system consisting of 24 items. 
Scores of 1 to 10 are classified as mild-moderate dis-
ease activity, while ≥11 are classified as severe. The 
disease severity of SLE is divided into mild SLE, mod-
erate SLE, and severe SLE. SLE is mild, when it pres-
ents with skin manifestations and arthritis, and is not 
life-threatening. Moderate SLE is identified as SLE 
with mild to moderate nephritis (nephritic lupus class I 
and II), and thrombocytopenia (platelets 20,000-
50,000/mm3). Severe SLE is identified as SLE with 
serositis disorders (pleuritis and pericarditis), hemato-
logic disorders (AIHA), severe renal involvement 
(nephritic lupus class III and IV) and neurological dis-
orders.10 Nutritional status was determined based on 
the Z score curve from the World Health Organization 
(WHO), using weight- for-height charts for children 
aged ≤5 years, and body mass index (BMI)-for-age 
charts for children aged >5 years. Subjects with mal-
nutrition, stunting, obesity, and overweight belong to 
the malnourished category. Subjects who had received 
MP therapy with the dosage up to 30 mg/kg to a maxi-
mum dose of 1,000 mg/day for 1 to 3 days were grouped 
into MP pulse users. Subjects who had used cyclophos-
phamide and/or MMF were grouped into immunosup-
pressive users.

Data analysis was done using SPSS software ver-
sion 20.0. Bivariate analysis was done to determine the 
relationship of each predictor variable with the infec-
tion incidence was done using the Chi-Square test or 
Fisher test. Predictor variables with a P-value <.25 
were followed by multivariate analysis with reverse 
logistic regression method. The P value < .05 was 
considered statistically significant. The research pro-
tocol was approved by the Medical and Health 
Research Ethics Committee of the Faculty of 
Medicine, Public Health and Nursing, Universitas 
Gadjah Mada reference number KE/FK/0224/
EC/2020. The data obtained as the results of the study 
are confidential. The funding for the research was the 
responsibility of the researchers.
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Results

Patients who were diagnosed with SLE during the 
period of January 1, 2013 until December 31, 2019 
were 235 patients based on ICD code 10 M32.9 within 
our computer system and 109 patients met the research 
inclusion criteria. Among these, 30 patients experi-
enced infection after the diagnosis of SLE was estab-
lished. Figure 1 shows the subject recruitment flow.

The baseline characteristics of the study subjects are 
presented in Table 1. In both groups of infection and 
non-infection, most of the subjects were female, well-
nourished, and their median age was 14 years old. At the 
onset of diagnosis, the majority of organ involvement in 
both groups were hematologic disorders (60% and 
56.9%), kidney disorders (80% and 53.2%) with high 
disease activity. The majority of the patients in both 
groups received methylprednisolone (76.7% and 
86.1%), cyclophosphamide (80% and 83.5%), and MMF 
(60% and 34.2%).

Of the 30 patients who had the occurance of infec-
tions, the onset of infection occured < 6 months in 15 
(50%) patients, and > 1 year in 11 (36.7%) patients. Ten 
patients experienced more than 1 incidence of infection 
during follow-up. In addition, nine patients experienced 
more than one type of infection in one hospitalization 
period. The most common types of infection in hospital-
ized SLE patients were urinary tract infections (41%), 
skin and soft tissue infections (20.5%), and pneumonia 

(20.5%) (Table 2). One SLE patient died of a first-time 
infection which was caused by a cerebral abscess.

Microorganisms found in SLE patients who were 
infected were mostly bacteria and there was one case with 
fungal infection. There was no specimens of liquor cere-
brospinal available (Table 3). Almost all (94%) cases 
were administered antibiotics and the most commonly 
used were cephalosporins (41.7%), penicillin (16.7%), 
and carbapenem (14.6%). The majority of patients (24 
patients) used monotherapy with antibiotics, antivirals 
and antituberculosis regimens. Six patients used more 
than one type of antibiotics in 1 event of infection. During 
infection treatment, as many as nine patients underwent 
antibiotic changes adjusted to the results of microorgan-
ism specimens identified in growing cultures.

In bivariate analysis (Table 4), one significant predic-
tor factor with P-value less than .05 was obtained, 
namely the use of MP pulse (RR 2.39; 95%CI 1.13-
5.11). Predictors which had a P-value of <.25 were 
included in the multivariate analysis which consisted of 
disease severity, disease activity, nephritis, and MP 
pulse usage. In logistic regression analysis, the only 
variable associated significantly with infection was MP 
pulse usage (RR 2.39; 95%CI 1.13-5.11).

Discussion

As much as 25-50% of mortality of patients with SLE 
are caused by infection. In addition, in one study, 50% of 

Figure 1.  Subject recruitment flow.
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the SLE pastient experienced infection episodes during 
the history of their disease.11 From the research con-
ducted by Listiyono et al in 2019 at Dr Sardjito Hospital, 
it was concluded that infection is the signficant predictor 
of death of children with SLE.12 SLE patients are very 
susceptible to infection because there is a defect in their 
immune system, typically involving a decrease of lym-
phocyte T, a deficiency of complement, neutropenia, 
and lymphopenia. Additionally, corticosteroids and 
immunosuppressants which are used as SLE therapy 
also contribute to the occurance of infection.12

Table 1.  Subject Characteristics.

Characteristics Infection (n = 30) No infection (n = 79)

Sex, n (%)
  Female 26 (86.7) 72 (91.1)
  Male 4 (13.3) 7 (8.9)
Median age at onset of disease (range) 14.2 (4.1-17.11) 147 (3.4-17.11)
Median SLEDAI score (range) 16 (8-30) 14 (6-30)
Nutritional Status, n (%)
  Severely wasted 3 (10) 10 (12.7)
  Wasted 3 (10) 9 (11.4)
  Normal 24 (80) 59 (74.7)
  Overweight 0 (0) 1 (1.2)
Disease severity, n (%)
  Moderate-severe 27 (90) 58 (73.4)
  Mild 3 (10) 21 (26.6)
Organ involvement, n (%)
  Hematology manifestation 18 (60) 45 (56.9)
  Nephritis 24 (80) 42 (53.2)
  CNS Manifestation 6 (20) 16 (20.5)
  Serositis 15 (50) 33 (41.8)
Infection at onset of disease, n (%)  
  Yes 14 (46.7) 27 (34.2)
  No 16 (53.3) 52 (65.8)
Type of steroid, n (%)
  Prednisone 3 (10) 11 (13.9)
  Methylprednisolone 23 (76.7) 56 (86.1)
  Combination 4 (13.3) 5 (13.9)
MP pulse, n (%)
  Yes 23 (76.7) 40 (50.6)
  No 7 (23.3) 39 (49.4)
Median total steroid dose 1 month (mg) 3224.92 2775.08
Chloroquine, n (%) 18 (60) 45 (56.9)
Immunosuppressive drugs, n (%)
  Cyclophosphamide 24 (80) 66 (83.5)
  Methotrexate 8 (26.7) 10 (12.7)
  MMF 18 (60) 27 (34.2)
  Azathioprine 5 (16.7) 9 (1.4)
  Cyclosporine 4 (13.3) 5 (6.3)
Outcome
  Died 6 (20) 2 (2.5)

Table 2.  Types of Infection.

Types of infection N (%)

Urinary tract infection 16 (41)
Soft tissue and skin infection 8 (20.5)
Pneumonia 8 (20.5)
Sepsis 3 (7.6)
Musculoskeletal infection 1 (2.6)
Tuberculosis 1 (2.6)
Cerebral abscess 1 (2.6)
Dengue infection 1 (2.6)
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In this study, 27.5% of SLE patients had infections 
that required hospitalization. Previous research con-
ducted by Al Mayouf et al in 2001 and Noel et al in 2001 
showed the precentage of patients who had infections 
were 41% and 40%.9,13 The study identified 25% of the 
patients had an infection when diagnosed. It is associ-
ated with the presence of chemotaxis defects, functional 
asplenia, deficiency of complementary factors, abnor-
malities in the phagocytic activity of neutrophils and 

monocytes which then explain the high rate of infection 
before the use of immunosuppresive therapy.7

The most common types of infection in this study 
were urinary tract infections (38%), pneumonia (19%) 
and skin and soft tissue infections (19%). This is in 
accordance with the research conducted by Khalifa et al. 
in 20077 which had the same findings.7 Escherichia coli 
and Kocuria kristinae were the microorganisms that 
grew the most in urine culture in this study. In addition, 

Table 3.  Microorganisms Isolated During Infection in SLE Patients.

Specimen Microorganisms

Urine Escherichia coli (2), Kocuria kristinae (2), Aspergillus spp., Enterococcus faecalis, Klebsiella pneumonia, Staphylococcus 
hominis, Staphylococcus haemolyticus, Coagulase-negative Staphylococci

Pus Streptococcus pyogenes
Synovial fluid Vagococcus fluvialis
Hematologic Enterobacter aerogenes, Streptococcus epidermidis

Table 4.  Univariate and Multivariate Analyses of Predictors and Infections Among Children with SLE.

Parameters
Infection 

n (%)
No Infection 

n (%)

Bivariate analysis Multivariate analysis

RR (95% CI) P value RR (95% CI) P value

Onset at diagnosis
  Puberty 26 (27.1) 70 (72.9) 0.88 (0.37-2.12) 0.750$  
  Pre puberty 4 (30.8) 9 (69.2)  
Nutrition status
  Malnutrition 6 (24) 19 (76) 0.84 (0.39-1.82) 0.653  
  Good nutrition 24 (28.6) 52 (71.4)  
Disease severity
  Moderate-severe 27 (31.8) 58 (68.2) 2.54 (0.84-7.66) 0.062$ 1.58 (0.98-2.56) 0.538
  Mild 3 (12.5) 21 (87.5)
Disease activity
  High activity 24 (31.6) 52 (68.4) 1.74 (0.78-3.85) 0.15 1.11 (0.96-1.26) 0.841
  Mild-moderate activity 6 (18.2) 27 (81.8)
Nephritis
  Yes 24 (33.3) 48 (66.7) 2.06 (0.92-4.58) 0.058 1.81 (0.98-3.35) 0.146
  No 6 (16,2) 31 (83.8)
Hematology involvement
  Yes 19 (29,2) 46 (70.8) 1.17 (0.62-2.21) 0.628  
  No 11 (25) 33 (75)  
MP pulse
  Yes 23 (36.5) 40 (63.5) 2.39 (1.13-5.11) 0.014 2.39 (1.13-5.11) 0.017
  No 7 (15.2) 39 (84.8)
Immunosuppressive drugs
  Yes 28 (28) 72 (72) 1.26 (0.36-4.45) 1.000$  
  No 2 (22.2) 7 (77.8)  
Chloroquine
  Yes 18 (28.6) 45 (71.4) 1.09 (0.52-2.04) 0.774  
  No 12 (26.1) 34 (73.9)  

$ Fisher’s exact test.
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there was 1 patient who was suffered from Aspergillus 
spp. identified in urine cultures. A similar thing was also 
found in the research conducted by Al-Mayouf et al9 and 
Jung et  al,14 which mentioned Escherichia coli as a 
pathogen found the most in urinary tract infections.

Kocuria kristinae is a gram-positive coccus bacte-
rium that is a normal organism on the skin. Risk factors 
for infection by Kocuria kristinae are damages to the 
body’s defense mechanisms such as neutropenia, end-
stage kidney disease, and the use of corticosteroids and 
immunosuppressive drugs.15 Herpes Zoster is the most 
common viral infection in SLE patients (14%-47%). In 
this study, 2 patients (5.1%) were reported to have 
Herpes Zoster. Similarly, Al-Mayouf et  al reported a 
4.3% decrease in the percentage of Herpes Zoster infec-
tion in child SLE patients.9 Immunological studies on 
SLE showed abnormalities of T-cell mediated cytotoxic-
ity and cellular immunity suppression were involved in 
the pathogenesis of viral reactivation in cases of Herpes 
Zoster.16

Of the 30 patients who had the infections, 1 patient 
(4.2 %) experienced Tuberculosis (TB) pleuritis infec-
tion based on the presence of a history of close contact 
with TB patients, clinical symptoms and increased 
ADA test result. The percentage of TB infection in 
SLE patients in endemic countries is approximately 
5%. TB infection in SLE patients generally occurs in 
extrapulmonal places and may be associated with more 
severe pulmonary involvement.17 One of the immuno-
logical changes in SLE patients is damage to T cell 
activity (a decrease in cytotoxic T cells and suppressor 
T cell function), thus it can cause increased risk of 
infection due to intracellular pathogens such as 
(Mycobacterium tuberculosis M. tuberculosis). Aside 
from that, the use of immunosuppressive drugs can 
reduce the number of B lymphocytes and T lympho-
cytes while the use of corrticosteroids can inhibit the 
proliferation of T cells, cytotoxic T cells, and a specific 
immune response to antigens.11

In this study, there were as many as 7.31% of extra-
pulmonal TB cases which were diagnosed at the same 
time with SLE diagnosis. This happened because M. 
tuberculosis can trigger autoimmune responses through 
cross-reactivity between self-antigen and the bacteria 
itself. The similarity between Heat Shock Protein 
(HSP) M. tuberculosis and HSP65 in humans is what 
triggers the autoimmune reactions in SLE patients.11

The damage to various organs is described as the 
severity of SLE ranging from mild to severe and life-
threatening. The majority of SLE patients in this study, 
whether infectious or non-infectious were categorized 
as moderate and severe SLE (90% and 73%), which cor-
responds to the majority of patients with kidney and 

hematologic disorders. In this study, the severity of SLE 
was not significantly related with the incidence of infec-
tion (P > .05). However, moderate-weight SLE patients 
clinically had increased risk of infection (RR > 2).18

The SLE severity is associated with the severity of 
immune dysregulation including increased autoreactiv-
ity of T-helper cells, cytotoxic T cells, differentiation 
of B cells, polymorphonuclear leukocyte dysfunction, 
impaired production of interleukin (IL)-12 and IL-8 and 
deficiency of the complement system. The activity of 
SLE disease is a reversible clinical manifestation which 
is caused by the inflammatory processes underlying 
SLE disease. High disease activity is associated with 
complementary dysfunction. In this study, disease activ-
ity had no significant association with infection (P = .15). 
This finding is in line with a 2001 study in children that 
showed disease activity assessed with an SLEDAI score 
was not significantly related to the incidence of infec-
tion (P = .17).9 The opposite was found in another study 
which concluded that SLEDAI score >12 when the 
patient was diagnosed with SLE was a risk factor for 
infection.5 This is possible due to the assessment of dis-
ease activity in this study which was only done at the 
beginning of diagnosis, whereas SLE patients can expe-
rience changes in disease activity into exacerbation or 
remission during the course of the disease.

Lupus nephritis is a manifestation of severe SLE dis-
ease that affects 35% to 60% of SLE patients. The char-
acteristics of lupus nephritis are characterized by 
complex depositions of the immune system in the sub-
endothelial and/or subepithelial glomerulus that cause 
extensive injury and nephron damage during the acute 
phase, even chronic and irreversible damage to kidney 
function if not adequately managed.19 A renal biopsy of 
lupus nephritis needs to be performed for classification 
of renal histopathological abnormalities and determine 
the appropriate therapy and prognosis.10 In this study, 
the basis of enforcement of the diagnosis of kidney dis-
orders was only done clinically, due to limited resources 
to perform renal biopsies. This will affect the accuracy 
of the therapy given to the subject of this study, there-
fore, the therapy will be very different in different histo-
pathological classes.1 Determination of lupus nephritis 
therapy at Dr. Sardjito Hospital is adapted to clinical and 
laboratory findings, such as increased hematologic pres-
sure, creatinine levels, proteinuria, cellular cylinders, 
including erythrocyte cylinders, hemoglobin, granular, 
tubular or mixed, anti dsDNA levels and C3 C4 levels. 
In this study, nephritis was not statistically significantly 
related to the occurrence of infection (P = .146). This is 
not in line with some studies which they showed that 
nephritis is associated with the occurrence of infection 
in SLE patients. In this study’s bivariate analysis, the 
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results for RR > 2 even though P > .05, indicating that 
nephritis in SLE patients with nephritis was clinically 
related to the incidence of infection.

Immunosuppressive therapies including corticoste-
roids and cytotoxic drugs can control immunological 
defects and improve survival in patients with SLE, but 
they also increase the risk of developing serious infec-
tions.9 The results of multivariate analysis in this study 
showed SLE patients who received MP pulse had 2.39 
times higher risk for infection than those who did not 
get MP pulse (P = .017, 95%CI 1.19-4.82). The use of 
very high dose steroids (100-300 mg/day) and/or MP 
pulse doses (300-1000 mg/day) can activate the nonge-
nomic pathways that cause immunosuppression effects 
in addition to anti-inflammatory effects. MP pulse 
therapy is given to SLE patients with severe disease 
and life-threatening acute conditions such as wide-
spread vasculitis, hemolytic anemia, lupus nephritis, 
and neuropsychiatric lupus.10 Based on the recommen-
dations of the Rheumatology Society in Indonesia in 
2011, MP pulse is also given to moderate-weight SLE 
patients. In this study, the majority of patients showed 
moderate-severe severity (78%) with nephritis (66%), 
hematologic disorders (60%) and high disease activity 
(69.7%) so most patients received MP pulse (58.6%).

Several studies showed the benefits of MP pulse in 
severe SLE patients, such as increased renal survival 
rate in lupus nephritis patients, improved conditions in 
SLE patients with central nervous system involve-
ment, pulmonary hemorrhage, and severe thrombocy-
topenia.20,21 Until now MP pulse therapy has been the 
therapy of choice for severe and life-threatening acute 
conditions, although its administration increases the 
risk of infection in SLE patients. Accordingly, dose 
decision-making should take into account the level of 
activity of the patient’s disease at the time of initial 
diagnosis.

Research conducted in Singapore in 2002 concluded 
the use of MP pulse in lower doses, which was 500 g/day 
for 3 days, has a lower risk of infection but is equally 
effective in controlling disease activity compared to a 
dose of 1 g/day for 3 days (P < .04).22 This finding can 
also be a consideration for administering MP pulse with 
lower doses to minimize the risk of infection.

In this study, the majority of SLE patients had kidney 
disorders (60%) and moderate-severe severity (78%), 
which corresponds to the use of cyclophosphamide 
(82.5%), as well as MMF (41.3%). In this study, the use 
of other immunosuppressives (cyclophosphamide and/
or MMF) was not associated signicantly with the inci-
dence of infection (P = 1.00). This may be because study 
subjects who had had cyclophosphamide and/or MMF 
therapy were included in this variable regardless of 

cumulative dose and length of use. Research conducted 
by Subedi et  al. in 2015 concluded there is a signifi-
cantly increased risk of bacterial infection after 47 days 
of MMF use. The same result was reported in relation to 
cyclophosphamide use, namely SLE patients who 
received cyclophosphamide with a cumulative dose of 
9.3 g had more bacterial infections.23,24 This hydroxy-
chloroquine can inhibit the growth of intracellular 
organisms by increasing the pH of the lysosome. In 
addition, it can inhibit 1 stage in viral replication and 
inhibit post-translation modification of the new proteins 
synthesized.24 In this study, the use of hydroxychloro-
quine was not significantly related to the incidence of 
infection (P = .774). This is thought to occur due to the 
protective effect of hydroxychloroquine on infections 
related to the short duration of use. Research conducted 
in Spain in 2017 concluded the use of hydroxychloro-
quine over 5 years increased the risk for infection.8

In SLE, polymorphonuclear leukocyte dysfunction 
occurs which involves the body’s defense against 
infection. In SLE there is also hemolytic anemia, where 
the hemolysis process that occurs triggers the expres-
sion of Heme Oxigenase (HO)-1 which is used for 
heme solving. HO-1 will damage the oxidative neutro-
phil burst that plays a role in the destruction of bacteria 
in cells.25 In this study, hematologic disorders were not 
significantly associated with the occurrence of infec-
tion (P = .682). Nutritional status correlates with the 
outcomes of SLE disease. Malnutrition is associated 
with increased susceptibility to infection, while excess 
nutrition is associated with an increase in pro-inflam-
matory cytokines that aggravates the activity level of 
SLE disease.26,27 In this study, malnutrition showed no 
significant association with the incidence of infection 
(P = .653). This is likely due to the assessment of nutri-
tional status which was performed only once at the 
beginning of diagnosis, whereas SLE patients can expe-
rience changes in nutritional status during the course of 
the disease related to side effects of immunosuppres-
sion drugs and disease comorbidities. In this study, the 
age at which pati were diagnosed was not found to have 
a meaningful relationship with the incidence of infec-
tion (P = .75). Differences in presentation patterns dur-
ing disease onset in children with SLE are influenced 
by genetic, immune, and hormonal factors as the param-
eters which cannot be controlled.

Some weaknesses of this study involve the collection 
of data retrospectively using data from medical records 
so that the accuracy of measurement data may be weak. 
This also includes the use of medical records which are 
not complete without researchers directly making con-
firming observations. In addition, there was an imbal-
ance of the proportion of both groups in several 
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predictors, thus influencing the statistical analysis 
results of some predictor variables.

Conclusion

This study concluded that the use of MP pulse is a pre-
dictor of infection of SLE child patients. The severity of 
SLE and nephritis at the time of diagnosis were clini-
cally related to the incidence of infection of the pediatric 
patients wia.
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