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Objectives: To define the patterns of clinicopathologic findings and to identify the risk factors for renal failure
and mortality of childhood-onset systemic lupus erythematosus (SLE) in Thailand.

Material and Method: The study is a retrospective analysis of clinical manifestations, laboratory data, and
pathologic findings, treatment modalities, and outcome of 82 patients with biopsy-proven lupus nephritis
(LN) with disease onset between 1 January 1987 and 31 December 1997. All children developed these first
manifestations at the age 13 years or under.

Results: Sixty-four (78%) patients were females and eighteen (22%) were males (ratio female/male = 3.5:1).
The patients were followed for a mean period of 53.6 months (range 1 -141). The mean age at disease onset was
9.2 years (range 2-12.6). Class-1V LN, observed in 40 (48.8%) patients, was the most frequent histopathology
on initial renal biopsy. Less frequent findings were class-1I (30.5%), V (14.6%), I (3.7%) and III (2.4%,) LN.
Based on the renal histopathology and clinical presentations, patients were treated with corticosteroids
alone or in combination with azathioprine or with intravenous cyclophosphamide (CYC). Methylpredniso-
lone pulses were given in patients with clinically more severe disease. Follow-up biopsies, performed in 12
patients, showed no change in 4 patients, and were progressive in 8 patients. On final clinical evaluation, 20
patients died, 65% died from serious infections, 15% from cardiopulmonary complications, and 10% from end
stage renal disease. As the whole group, survival rates were 89% and 74% at 12 and 60 months, respectively.
The 5-year patient survival in class-II, class-1V and class-V LN patients were 83%, 67% and 64%, respectively.
Within the group of class-1V LN, the 5-year survival in the patients treated with intravenous CYC was signifi-
cantly better than those receiving prednisolone with or without azathioprine. Five-year kidney survival rates
from the time of diagnosis to the endpoints of terminal renal failure were 94% for the whole group, and 100%,
96%, 91% in the class-V, class-11, and class-1V group, respectively. Initial presence of hypertension, hematuria,
renal insufficiency were independent factors significantly associated with lower patient survival probabilities.
There was no association of either patient and kidney survival with gender, age, cytopenia, and autoantibody
level.

Conclusions: Infectious complications were the most common cause of morbidity and mortality in our pediat-
ric patients with SLE. The immunosuppressive agents used to treat SLE seemed to be a major contribution to
the patient survival. With judicious use of corticosteroid, intravenous CYC in severe SLE showed superior
efficacy over oral prednisolone with or without azathioprine.
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systemic lupus erythematosus (SLE)®. It has been re-
alized that diffuse proliferative (WHO class-IV) nephri-
tis and persistent central nervous system disease in
SLE have poorest prognosis. However, the improve-
ment of survival is attributed to both early diagnosis
of patients with mild disease and improved manage-
ment of severe disease. With the increasing life expect-
ancy of lupus patients, complications from disease pro-
cess or from its concomitant therapy currently contrib-
ute to the major causes of morbidity and mortality in
these patients®. These complications, particularly
infections, vascular complications, osteonecrosis, or
thrombosis, are often linked with flares of the disease.
Death from lupus crisis is rare today. Sepsis has
replaced renal failure as the most common cause of
death®.

In our current study, we retrospectively evalu-
ated the clinical and histopathological features, clini-
cal course, and outcome of SLE in 82 children followed
at our hospital, one of the major tertiary children’s
referral centers in our country over four and a half
years. Our aim was mainly to identify the risk factors
predicting end stage renal disease (ESRD) and mor-
tality in our pediatric patients.

Material and Method

Retrospectively, 82 children with SLE under
the age of 13 years at the time of diagnosis of SLE and
with disease onset between 1 January 1987 and 31 De-
cember 1997 were included in the study. The medical
records in Siriraj Hospital, including the various pre-
sentations, laboratory data at the time of biopsy and
the clinical course of the patients, were reviewed. In-
formation was obtained from patient reports and our
separately-stored database. All patients fulfilled the
1982 revised criteria for the classification of SLE of the
American College of Rheumatology (ACR)®. Patients
with drug-induced lupus or with mixed connective tis-
sue disease were excluded. Disease onset was defined
as the time of diagnosis of SLE according to ACR crite-
ria and/or renal biopsy result consistent with lupus
nephritis (LN). Clinical definitions used in our study
were: hematuria, > 5 red blood cells/high power field,
significant proteinuria (1+ on dipstick if urine specific
gravity (sp.gr) <1.015 or 2+ if sp.gr >1.015), elevated
serum creatinine (Cr) level >1 mg/dL in adolescent or
>(0.7 mg/dL in child, hypertension with diastolic and/or
systolic blood pressure >95%" centile by percentile of
height. Timed-urine collection for Cr clearance and uri-
nary protein excretion was undertaken in selected cases.
Urinary protein excretion greater than 40 mg/m? hr in-
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dicated nephrotic-ranged proteinuria. A renal biopsy
was performed in all patients regardless of an active
urinary sediment, proteinuria or raised serum Cr
levels. Percutaneous renal biopsies under ultrasound
guidance were obtained under supervision of attend-
ing nephrologists. The specimens were processed for
light, immunofluorescent and electron microscopy. The
renal lesions were classified according to World Health
Organization (WHO) classification of LN®. Repeated
renal biopsies, if available, were also evaluated and
recorded.

Treatment was determined by disease activ-
ity and renal pathology. In patients with class-I LN,
treatment was given for extrarenal manifestations of
SLE. Patients with class-II and class-III LN, who had
normal renal function without nephrotic-ranged pro-
teinuria, were treated with protocol A, i.e., oral pred-
nisolone at an initial dose of 1-2 mg/kg/day (maximum
60 mg/day) that was gradually tapered to low doses.
Those with nephrotic-ranged proteinuria or with
elevated serum Cr level received protocol B, i.e., aza-
thioprine at a dose of 2-3 mg/kg/day added to pred-
nisolone 2 mg/kg/day. Patients with class IV LN were
mostly treated with protocol C, i.e., cyclophosphamide
(CYC) plus oral prednisone (2 mg/kg/day, maximum
60 mg/day) over 1-2 months, which was then gradu-
ally tapered to low doses. CYC was given monthly for
6 months as a single intravenous bolus at a maximum
dose of 1 g/m? then every 3 months for a total period
of 36 months. Patients with clinically severe disease
were treated with high-dose intravenous (i.v.) methyl-
prednisolone (MP) pulses (30 mg/kg, maximum 1 g,
on alternate days, 3 doses). Oral prednisone was main-
tained at low doses. Patients with class-V LN received
prednisone and azathioprine. The treatment strategy
for individual patients varied over the course of treat-
ment. Drug doses were adjusted according to clinical
response or to maintain the C3 complement and anti-
DNA antibody titer levels to near normal range as much
as possible. Other therapy such as hydroxychloroquine
and/or antihypertensive drugs were used depending on
extrarenal manifestations of SLE or complications.

Duration of follow-ups were calculated from
the date of diagnosis of SLE to the last date seen, or
was known to have developed ESRD. The renal out-
come was classified as remission and non-remission.
Remission of LN was defined as the return of urinaly-
sis and serum Cr level to normal limits. Non-remission
was classified and defined as follow: 1) persistent pro-
teinuria, significant proteinuria longer than 3 months;
2) chronic renal insufficiency (CRI), persistent eleva-
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tion of serum Cr level longer than 3 months; 3) ESRD,
the degree of renal failure that required dialysis or renal
transplantation. The patient survival time was defined
as the time interval between diagnosis of SLE and death.
The cause of death was ascertained by a review of
hospital files and/or postmortem findings. The primary
cause of death was categorized as renal, infection, car-
diopulmonary, and other miscellaneous causes. The
primary cause of death was defined as the main clinical
or pathological process directly responsible for death.
Renal survival was defined as the probability of main-
taining adequate renal function and not requiring
dialysis or renal transplantation.

Student s t-test or paired t-test was used to
compare the differences of mean levels between the
independent or dependent variables, respectively. The
differences between the two groups were compared
using the ? test. The renal survival rate was estimated
using the Kaplan-Meier method. The renal survival
differences were compared by the log-rank test. The
prognostic factors or risk factors were analyzed by
multivariate logistic regression. A p value less than 0.05
was considered significant.

Results

Eighty-two patients, 64 females and 18 males
(female to male ratio 3.5:1), were registered over the
study period. Table 1 presents the details of epidemio-
logic data. Class-IV LN was observed in 49% of our
patients. Less frequent findings were class-11 (30.5%),
class-V (14.6%), class-1(3.7%) and class-II1 (2.4%). The
mean age (+ SD) at the time of diagnosis of SLE was

Table 1. Epidemiologic data in children with lupus nephritis

9.3 +2.2 years (median 10 years, range 2.0-12.6 years).
There was no significant correlation between histo-
pathological changes and gender or age. The time from
diagnosis of SLE to diagnosis of LN averaged 5.1
months (range ... month to 3 years). In 86% of patients
it was less than 1 year, and in the remaining 14%, more
than 1 year. The mean follow-up was 4.2 + 2.9 years,
ranging from 1.3 month to 11.7 years (median 3.7 years)
with 34% of patients followed for more than 5 years.

Table 2 shows clinical and laboratory data
obtained at the time of initial biopsy and the histo-
pathological findings. Proteinuria was observed in 60
patients (73%). In 46 of the selected 59 patients with
class-I1, class-IV and class-V LN, it was in the neph-
rotic range. Fifty-one patients (62%) had hematuria.
About a half of the patients had impaired renal func-
tion and 44% had high blood pressure. When com-
pared with class-1, class-II, and class-III altogether, both
hematuria and proteinuria were significantly associ-
ated with class-IV and class-V LN. Hypertension was
the only significant factor associated with patients with
class-IV LN, compared with patients with class-I, class-
I, and class-IIT LN (p=0.001).

Based on the results of renal histology, and
on disease activity, patients were treated with different
regimens (Table 3). Patients with class-I LN received
prednisolone. Class-1I LN patients were treated with
prednisolone and azathioprine added for nephrotic-
range proteinuria or for impaired renal function. Five of
class-IT and 4 of class-V patients were started i.v. CYC
because of nephrotic nephritis features and biopsy
results demonstrated some electron dense deposits at

Class 1 Class 11 Class 111 Class IV Class V Total
Number 3 25 2 40 12 82
Age at onset*(yr) 9.7+2.6 92+25 11.0 92+2.1 9.7+2.1 93+22
(range in yr) (6.8-12.6) (2.0-12.6) (11.0) (4.5-12.0) (4.7-12.0) (2.0-12.6)
Female: Male 3:0 4:1 0:2 34:1 5:1 35:1
Duration prior to 0.6+ 1.1 5.0+93 25+35 63+95 33+7.0 51488
renal biopsy*( mo )
Follow-up*( mo ) 493+9.8 62.6 +30.3 275+2.1 49.2+369 349+352 50.7 +34.6
( range in mo ) (38-56) (18-134) (26-29) (1-141) (3-116) (1-141)

* Values expressed as mean + standard deviation

$234

J Med Assoc Thai Vol. 88 Suppl. 8 2005



Table 2. The clinical and laboratory data obtained at the time of initial renal biopsy

Class I(n) Class II(n) Class III(n) Class IV(n) Class V(n)
Hypertension - 8% - 45%* 41.7%
n=3) (n=25) n=2) (n=40) n=12)
Hematuria - 28% 100% 92.5%%* 75%
(n=3) (n=25) n=2) (n=40) n=12)
Proteinuria - 32% 50% 97.5%* 100%
(n=3) (n=25) (n=2) (n=40) (n=12)
24hr Urine Protein NA NA
<4 mg/m2/hr 16% - -
4-40 mg/m2/hr 42% 16% -
>40 mg/m2/hr 42% 84% 100%
n=12) (n=36) (n=11)
Elevated serum Cr - 42.9% - 62.5% 30%
(n=2) (n=21) (n=1) (n=40) (n=10)
Cr clearance NA NA
>90 ml/min 1.73m? 18.2% 20.7% 11.1%
15-89ml/min 1.73m? 72.7% 65.5% 88.9%
<15 ml/min 1.73m? 9.1% 13.8% -
(n=11) (n=29) n=9)

* WHO class (I+1I+11I) vs. WHO class IV, p<0.01; WHO class (I+1I+I1I) vs. WHO class V, p<0.01; n, total number of the
patients; NA, not available

Table 3. Therapeutic regimens used in relation to initial histopathology

Class I Class 11 Class II1 Class IV Class V
(n=3) (n=25) (n=2) (n=40) (n=12)
Protocol A* 3 9 - 2 2
(plus MP¥) ) (1) 2) )
Protocol B - 11 2 7 6
(plus MP¥) (1) ) ) )
Protocol C - 5 - 31 4
(plus MP¥) ) 4) (1)

*Oral prednisolone 1-2 mg/kg/day initially;

oral prednisolone 2 mg/kg/day initially plus azathioprine 2-3 mg/kg/day;
oral prednisone initially 2 mg/kg/day plus iv cyclophosphamide;

$ high-dose iv methylprednisolone pulses
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subendothelium, besides mesangium on electron mi-
croscopy. Nine patients with class-IV LN were given
prednisolone with or without azathioprine because CYC
was not available until mid 1990. Six of the patients
died of serious infections. One had persistent pro-
teinuria and there was remission in the other two pa-
tients with one developed LN flare at 2 years after the
diagnosis. Of 31 class-IV LN patients receiving i.v.
CYC, 2 patients (6.5%) developed ESRD at 3.3 and 3.5
years after the diagnosis. Nine of 82 patients received
MP pulses for severe SLE-related complications such
as cerebral vasculitis, severe cutaneous vasculitis,
myocarditis, or rapidly progressive renal dysfunction.

During the therapy with corticosteroid, cata-
ract was detected in 30 (37%) patients, glaucoma in 23
(19%), osteoporosis in 2 (2.5%), subcutaneous fat ne-
crosis in 2 (2.5%) and glucose intolerance in 3 (3.7%).
Twenty-nine patients had short stature at the last date
of follow-ups. Cataract and glaucoma were mostly re-
versible after treatment and the dose reduction of pred-
nisolone. Common side effects of i.v. CYC therapy were
nausea and vomiting mostly within the first 24 h of

administration. Common sites of infection were urinary
tract, skin and respiratory tract with less frequent sites
being bone and central nervous system.

During the study, 12 children had repeated
biopsy because of flare-ups of nephritis or progres-
sive deterioration in renal function. The final clinical-
pathological evaluation is summarized in Table 4. A
worsening of histopathology was found in 8 patients
with no changes in classification in 4. Five of § patients
with worsened biopsy grades received i.v. CYC. Two
patients were in remission and 3 still had proteinuria
after the change of treatment regimens. One received
oral prednisolone combined with azathioprine. The other
two died of severe vasculitis and pulmonary hemor-
rhage in one and from cerebral vasculitis in the other.
In the 3 class-IV LN patients with unchanged biopsy
grades, i.v. CYC was restarted in 2 patients who lately
entered remission. The other developed ESRD even
during the first course of i.v. CYC.

The final clinical evaluation in relation to the
histopathology of the initial biopsy is shown in Table
5.Renal disease was in remission in 41 patients (50%).

Table 4. The results of repeat biopsies relating to initial histopathology

Repeat biopsy Final classification
Class of LN in
initial biopsy Patient Time from initial I v
(n¥) Number biopsy (year)
I (n=3) 1 3.5 1
II (n=25) 5 2.3:3:3;3;6.2 1 4
IV (n=40) 3 3.3;4,6 3
V (n=12) 3 2.5;2.5,6.5 3
Table 5. Outcome relating to histopathology on initial biopsy
Class 1 Class I1 Class 11 Class IV Class V Total
(n=3) (n=25) (n=2) (n=40) (n=12) (n=82)
Remission (%) 2(67) 18 (72) 2 (100) 17 (43) 2(17) 41 (50)
Non-remission (%) 1 (33) 7 (28) - 23 (57) 10 (83) 41 (50)
- Proteinuria 1 7 - 17 9 34
- CRI - 2 - 1 1 4
- ESRD - 2 - 2 - 4
Death (%) - 4 (16) - 11(27) 5(42) 20 (24)
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Seven patients with class-II nephritis, 17 with class-1V,
and 9 with class-V had persistent proteinuria. Of 4 class-
IT LN patients with impaired renal function, 2 patients
developed ESRD following the transformation to class-
IV LN in one and severe renovascular complications in
the other. Severe infections were the most common
cause of death, accounting for thirteen of twenty deaths
(65%). Eight patients died of sepsis and five had adult
respiratory distress syndrome secondary to severe
pneumonia. The organisms causing sepsis in the pa-
tients were staphylococcus aureus, Streptococcus
pneumoniae, streptococcal group D, Escherichia coli,
Serratia marcescens and Candida albican. Aspergillo-
sis and Pseudomonas aeruginosa were found in one
patient expired from pneumonia. Seven patients died
within the first year of management. Three patients
were on azathioprine and prednisolone, and four re-
ceived i.v. CYC. The other six died after the first year.
One of the patients developed Steven-Johnson syn-
drome complicated with staphylococcal septicemia.
Four developed SLE flares while receiving immuno-
suppressive drugs; two were taking azathioprine and
prednisolone, and the others received CYC every three
months and daily prednisolone. All received pulse MP
for SLE flares prior to death because of infection. Three
(15%) of 20 patients died of cardiopulmonary compli-
cations. One patient with LN class-IV and one with

class-V died of a pulmonary hemorrhage. The other
with LN class-II died of cardiac failure secondary to
myocarditis. Two (10%) patients died owing to SLE
related ESRD. Socioeconomic status of their families
was attributed to the patients and their parents’ deci-
sion to stop the renal replacement therapy.

Five-year kidney survival rates from the time
of diagnosis to ESRD were 94% (95% confidence inter-
val (CI) 128.2%-141.5%) for the whole group, 91%
for the subgroup of class-IV patients, 96% for class-
I, and 100% for class-V. The patient survival rates as
a whole were 89% and 74% at 1 and 5 years (95% CI
91.9%-118.6%), respectively. The 5-year patient sur-
vival rates in 40 class-IV LN patients were 67%. The
patients with class-V LN had poor patient survival,
compared to class-II LN (64% vs 83% at 5 years,
p=0.006). The initial presence of hypertension (log
rank=4.33, P=0.037), hematuria (log rank=4.10, P=0.043),
impaired renal function (log rank=4.21, P=0.040) were
also the parameters significantly associated with poor
patient survival. Gender, the presence of any clinical
manifestations, cytopenia, autoantibody levels includ-
ing of antinuclear antibody, anti dSDNA, and C, at the
time of biopsy were not significantly associated with
adverse outcomes. As the whole group, there were no
significant differences in outcomes between the treat-
ment groups. Within the group of WHO class-IV LN,

Cyclophosphamide (n=32)*

Cumulative survival

: ] No Cyclophosphamide (n=8)*

Month

Fig. 1 Probability of survival in patients with class IV Lupus nephritis according to initial treatment regimen with vs

without i.v. cyclophosphamide. *p=0.009.
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the 5-year survival in the group treated with i.v. CYC
(79%) was significantly better than that of patients
receiving prednisolone with or without azathioprine
(25%) despite comparable clinical and biochemical
findings (Figure 1, log rank=11.01, P=0.009).

Discussion

In children, SLE usually occurs in adoles-
cence. It is uncommon before the age of 10 years and
very rare before 5 years®. However, a recent French
multicenter study of 155 patients who had the onset of
SLE before 16 years of age indicated that SLE devel-
oped in 15% before the age of 8 years?”. Compared
with our patients, 24% had the onset before the age of
8 years and 6% before the age of 5 years. All of our
patients in the youngest group presented with the symp-
toms of nephrotic syndrome and/or acute nephritis but
without cutaneous or musculoskeletal manifestations
commonly found in SLE. As previously described,
clinically overt nephropathy is more often a present-
ing clinical manifestation of SLE in children than in
adults™®- In childhood SLE, girls are affected about
five times more frequently than boys. Children usu-
ally have a more severe disease at onset. They also
have higher rates of organ involvement, and a more
aggressive clinical course than in adults. Younger pa-
tients have been found to be twice as likely to require
high-dose prednisone® and more frequently to have
renal involvement (range 28-100%) comparing to
adults® 19,

The clinical picture of LN is mostly related to
the severity of histological abnormalities on renal bi-
opsy. The more severe histological forms of nephritis
tended to have more severe renal manifestations-!V.
Overall 60-80% of children with SLE had abnormal urine
sediments or renal function early in the course of the
disease'?. Most patients with acute rapidly progres-
sive renal insufficiency, heavy proteinuria, and red and
white cell casts had class-IV LN. As in our study, the
patients with class-IV LN were frequently found to have
hematuria, proteinuria and hypertension compared to
the other groups. However, patients with hematuria,
proteinuria with or without nephrotic syndrome with a
normal or subnormal glomerular filtration rate may have
any classes of glomerular lesions. It has been well rec-
ognized that patients with severe histologic lesions
could be clinically asymptomatic'", More than half of
our 40 patients with class-IV LN had normal serum
Cr levels and approximately 20% of class-II LN had
nephrotic-ranged proteinuria. A review of 167 Taiwan-
ese children with SLE demonstrated that 10-15% of
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class-II LN had nephrotic status and only 62% of class-
IV nephritis had significant hematuria®. Because treat-
ment differs for each forms of SLE nephritis, a renal
biopsy is suggested at the time of initial presentation
in patients with an active urine sediment or abnormal
renal function®.

Lupus patients face a range of complications
from the disease itself or the long-term complications
of therapeutic agents used for SLE. Infection has been
one of the leading causes of morbidity and mortality,
accounting for 11-23% of all hospitalizations in adult
SLE®. It has been realized that therapeutic, disease-
related and genetic factors all contribute to an increased
susceptibility to infections in lupus patients®. The most
common sites of infections are skin, bladder, joints,
brain, lungs and blood. In our patients, urinary tract,
skin and respiratory tract were the common sites of
infection similar to other two studies in Thai adults!*
19, About 50% of deaths among Thai adults with SLE
resulted from infections!>!? compared to 65% in our
study. Thus, pediatric patients could be more suscep-
tible to infectious complications possibly due to more
severe disease and aggressive clinical course as well
as the prolonged use of immunosuppressants.
Wongchinsri et al'® studied infectious complications
in 191 Thai adults with SLE during 1994-1999. Sal-
monella species were the most common pathogens, fol-
lowed by Escherichia coli and Mycobacterium tuber-
culosis in that study. In Europe, lupus patients (stud-
ied in 1999) died of infections in 28.9%, primarily from
bacterial sepsis originated from either a pulmonary,
abdominal or urinary source'®. Wang et al reported
that 72% of deaths in Taiwanese children with SLE
were caused by infections most commonly from pos-
sible hospital-acquired pseudomonas infections. On
the contrary, the common organisms causing infections
in our patients were community-acquired. This sug-
gested that poor self-hygienic care could contribute
to the relatively high incidence of infection.

Several studies of childhood LN have identi-
fied prognostic parameters such as male sex, black race,
age at onset before puberty, persistent hypertension,
impaired renal function, nephrotic syndrome, anemia,
class-IV nephritis, and increased histological index
scores'. When considering causes of death due to
disease activity of SLE, renal disease, as measured by
either serum Cr or qualitative urine protein excretion, is
an important predictor of mortality®. In children, the
Activity (Al) and Chronicity (CI) indices which
provide information regarding to severity of acute or
chronic injury to the kidneys in LN have been exam-
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ined in some studies to predict renal outcome!!*2Y.
However, there was no agreement on such conclusion.
The clinical feature most consistently associated with
apoor prognosis is class-I'V nephritis, especially when
this type of nephritis is associated with hyperten-
sion®222_In our study, hypertension at the initial pre-
sentation as well as hematuria and impaired renal func-
tion in pediatric patients also indicated poor prognosis
for patient survival. A similar pattern in Thai adults was
also previously reported by Shayakul et al'?. In view
of the limitations of the present study, we could not
detect any correlation between persistent hyperten-
sion and patient survival. Over the last three decades,
5-year survival improved to 90% and 10-year survival
to 85%W. In our patients with class-II, class-IV and
class-V, the 5-year kidney survival was greater than
90% in each group. The 5-year patient survival inter-
estingly was not comparable; i.e., 83%, 67% and 64%,
respectively. As the survival among the patients with
SLE improves, because of early diagnosis, recogni-
tion of mild disease, and the addition of cytotoxic
agents, these patients are now faced with considerable
morbidity due to the sequelae of disease activity and
side effects of medications. Important treatment deci-
sions are based mainly on evidence of major organ
involvement, including nephritis, neuropsychiatric dis-
ease, and severe hematologic disease!'¥. Four of our
13 patients who died from infections received i.v. MP
pulses due to SLE flares prior to the time of death. In
adult and childhood-onset SLE, high-dose corticoster-
oid use has been shown to be a significant contributor
to organ damage®® and serious infection leading to a
cause of death®-2, Intravenous CYC, which is com-
monly used for proliferative renal disease and CNS in-
volvement, has dramatically improved the survival of
children with SLE over the past 20 years©?. In our study,
we demonstrated a significantly better patient survival
in class-IV LN patients treated with i.v. CYC compared
to prednisolone with or without azathioprine. Several
studies®!3% of childhood LN demonstrated satisfac-
tory outcome of i.v. CYC in terms of both kidney and
patient survival rates. Recently, Lehman et al®?
reported significant improvement in proteinuria and
renal function in childhood SLE nephritis treated with
intravenous cyclophosphamide given monthly for six
months and then every three months.

In summary, infectious complications were
the most common cause of morbidity and mortality
among our pediatric patients with SLE. In addition to
the disease itself, therapies used to treat SLE seemed
to be a major contribution to the patient survival. This
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should reinforce the importance of carefully balanc-
ing the benefits and side effects when selecting medi-
cations to control SLE as well as encouraging the chil-
dren and their family to learn about their disease and
self-care to help prevent morbidity.

References

1. Petty RE Cassidy JT. Systemic lupus erythemato-
sus. In: Cassidy JT, Petty RE, editors. Textbook
of pe-diatric rheumatology. Philadelphia: W.B.
Saunders, 2001:260-322.

2. BonguA, Chang E, Ramsey-Goldman R. Can mor-
bidity and mortality of SLE be improved? Best Pract
Res Clin Rheumatol 2002;16:313-32.

3. Fessler BJ. Infectious diseases in systemic lupus
erythematosus: risk factors, management and
prophylaxis. Best Pract Res Clin Rheumatol 2002;
16: 281-91.

4. Tan EM, Cohen AS, Fries JF, Masi AT, McShane
DJ, Rothfield NF, et al. The 1982 revised criteria for
the classification of systemic lupus erythemato-
sus. Arthritis Rheum 1982;25:1271-7.

5. ChurgJ, Berstein J, Glassock RJ. Lupus nephritis.
In: Churg J, Berstein J, Glassock RJ, editors. Renal
disease: classification and atlas of glomerular
diseases. New York: Igaku-Shoin; 1995:151.

6. Cameron JS. Lupus nephritis in childhood and
adolescence. Pediatr Nephrol 1994;8:230-49.

7. Bader-Meunier B, Armengaud JB, Haddad E,
Salomon R, Deschenes G, Kone-Paut I, et al. Initial
presentation of childhood-onset systemic lupus
erythematosus: a French multicenter study. J
Pediatr2005;146:648-53.

8. FontJ, Cervera R, Espinosa G, Pallares L, Ramos-
Casals M, Jimenez S, et al. Systemic lupus erythe-
matosus (SLE) in childhood: analysis of clinical
and immunological findings in 34 patients and
comparison with SLE characteristics in adults.
Ann Rheum Dis 1998;57:456-9.

9. Tucker LB, Menon S, Schaller JG, Isenberg DA.
Adult- and childhood-onset systemic lupus erythe-
matosus: a comparison of onset, clinical features,
serology, and outcome. Br J Rheumatol 1995;34:
866-72.

10. Klein-Gitelman M, Reiff A, Silverman ED. Systemic
lupus erythematosus in childhood. Rheum Dis Clin
North Am 2002;28:561-77, vi-vii.

11. Niaudet P, Salomon R. Systemic lupus erythema-
tosus. In: Avner ED, Harman WE, Niaudet P,
editors. Pediatric nephrology. 5" ed. Baltimore:
Lippincott Williams and Wilkins; 2004:865-86.

$239



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

$240

Perfumo F, Martini A. Lupus nephritis in children.
Lupus 2005;14:83-8.

Yang LY, Chen WP, Lin CY. Lupus nephritis in
children-a review of 167 patients. Pediatrics
1994;94: 335-40.

Benseler SM, Silverman ED. Systemic lupus erythe-
matosus. Pediatr Clin North Am 2005;52:443-67, vi.
Kasitanon N, Louthrenoo W, Sukitawut W,
Vichainun R. Causes of death and prognostic
factors in Thai patients with systemic lupus erythe-
matosus. Asian Pac J Allergy Immunol
2002;20:85-91.

Wongchinsri J, Tantawichien T, Osiri M, Akkasilpa
S, Deesomchok U. Infection in Thai patients with
systemic lupus erythematosus: a review of hospi-
talized patients. J Med Assoc Thai 2002;85:S34-9.
Shayakul C, Ong-aj-yooth L, Chirawong P,
Nimmannit S, Parichatikanond P, Laohapand T, et
al. Lupus nephritis in Thailand: clinicopathologic
findings and outcome in 569 patients. Am J
Kidney Dis 1995;26:300-7.

Cervera R, Khamashta MA, Font J, Sebastiani GD,
Gil A, Lavilla P, et al. Morbidity and mortality in
systemic lupus erythematosus during a 5-year
period. A multicenter prospective study of 1,000
patients. European Working Party on Systemic
Lupus Erythematosus. Medicine (Baltimore) 1999;
78:167-75.

McCurdy DK, Lehman TJ, Bernstein B, Hanson
V, King KK, Nadorra R, et al. Lupus nephritis:
prognostic factors in children. Pediatrics 1992;
89:240-6.

Sumboonnanonda A, Vongjirad A, Suntornpoch
V, Laohapand T, Parichatikanond P. Renal pathol-
ogy and long-term outcome in childhood SLE. J
Med Assoc Thai 1998;81:830-4.

Rush PJ, Baumal R, Shore A, Balfe JW, Schreiber
M. Correlation of renal histology with outcome in
children with lupus nephritis. Kidney Int 1986;29:
1066-71.

Abu-Shakra M, Urowitz MB, Gladman DD, Gough
J. Mortality studies in systemic lupus erythemato-
sus. Results from a single center. I1. Predictor vari-
ables for mortality. ] Rheumatol 1995;22:1265-70.
Marini R, Costallat LT. Young age at onset, renal
involvement, and arterial hypertension are of ad-
verse prognostic significance in juvenile systemic
lupus erythematosus. Rev Rhum Engl Ed 1999;66:
303-9.

Brunner HI SE, To T, Bombardier C, Feldman
BM. Risk factors for damage in childhood-onset

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

systemic lupus erythematosus: cumulative disease
activity and medication use predict disease
damage. Arthritis Rheum 2002;46:436-44.

LiZ, Chen L, Tao R, Fan X. Clinical and bacte-
riologic study of eighty-six patients with systemic
lupus erythematosus complicated by infections.
Chin Med J (Engl) 1998;111:913-6.

Mok CC, Mak A, Chu WP, To CH, Wong SN. Long-
term survival of southern Chinese patients with
systemic lupus erythematosus: a prospective
study of all age-groups. Medicine (Baltimore) 2005;
84:218-24.

Hernandez-Cruz B, Tapia N, Villa-Romero AR,
Reyes E, Cardiel MH. Risk factors associated with
mortality in systemic lupus erythematosus. A case-
control study in a tertiary care center in Mexico
City. Clin Exp Rheumatol 2001;19:395-401.

Kim WU, Min JK, Lee SH, Park SH, Cho CS, Kim
HY. Causes of death in Korean patients with
systemic lupus erythematosus: a single center ret-
rospective study. Clin Exp Rheumatol 1999;
17:539-45.

Janwityanuchit S, Totemchokchyakarn K,
Krachangwongchai K, Vatanasuk M. Infection in
systemic lupus erythematosus. J Med Assoc Thai
1993;76:542-8.

Hagelberg S, Lee Y, Bargman J, Mah G, Schneider
R, Laskin C, et al. Longterm followup of childhood
lupus nephritis. J Rheumatol 2002;29:2635-42.
Barbano G, Gusmano R, Damasio B, Alpigiani MG,
Buoncompagni A, Gattorno M, et al. Childhood-
onset lupus nephritis: a single-center experience
of pulse intravenous cyclophosphamide therapy.
JNephrol 2002;15:123-9.

Lehman TJ, Onel K. Intermittent intravenous
cyclophosphamide arrests progression of the
renal chronicity index in childhood systemic
lupus erythematosus. J Pediatr 2000;136:243-7.
Tangnararatchakit K, Tapaneya-Olarn C,
Tapaneya-Olarn W. The efficacy of intravenous
pulse cyclophosphamide in the treatment of
severe lupus nephritis in children. J Med Assoc
Thai 1999;82:S104-10.

Vachvanichsanong P, Dissaneewate P, Winn T.
Intravenous cyclophosphamide for lupus nephri-
tis in Thai children. Scand J Rheumatol 2004;33:
33942.

Wang LC, Yang YH, Lu MY, Chiang BL. Retro-
spective analysis of the renal outcome of pediatric
lupus nephritis. Clin Rheumatol 2004;23:318-23.
Epub 2004 Jun 2.

J Med Assoc Thai Vol. 88 Suppl. 8 2005



Tsma waadlusinlng: wend awaaslauazniswennsailsalugilas 82 518

ailgs Ansanyad, 8aas1 “NymmIuw, Iwana thimanuud, Tsad gnadAy, Jua  unswai,
BI04 WHATIH)T

=2 dsj | a Y ¥ o U ¥ =3 d’ =] a d’

nmsAnsiiilunisdmsisideyadeundsresngughasaniiiulsae uead 82 918 1au A
= o o A g 20 o 9y A PPN o 9y A
nutfade “gaimiuli/ls wiugiaelunists@aenisweinsallsaiilia  laenissausindayaesgilond
Fudenzrealsae weadneusiy 14 T Tugaaaa susiAeuNnsIAN WA, 2530 AUANADUTUIIAN W.A.
2540 dudlsznevudisdeyasivy ldun einisuazenisu avzealsa waniasianiedesljifinas
WEB NINTNLE UWININNIZINT UASNATENNITINE

nuansdnisr wud ludileiavun 82 91e wlumada 64 91e1 twATE 18 98 AakTu Th 9y
AENsaNATIYINAY 3.5 de 1 ssaziaatiigiaaniAnniunisinm lasiadelicuins 53.6 1Ay
glasFudenisy avaesisalugosery 2 dv 126 U Anlasadslszuind 9.2 1 wens nanaesladuuny
WHO class IV 57 0 (48.8%) $ONANNIAD class I, class V, class | uag class Il aua1ay uuannly

s ¥ o v 1 ¥ . . ] a =4 7 o a . . = a

nisiaanlden dulaun n19ld corticosteroid eeviaza wialdfanriuni9iu azathioprine %38N192
cyclophosphamide (CYC) Iumgiuainisu avzaalsa uazwens nmzeals nasldendn methylprednisolone
Aa5007 Wilugeiidennisaeslsaiiguussnnn Tugosszudnnisinsugiloy Inismsaatuielas ludile
U 12 918 LWuANIBUAEUULANI8Y WHO class 1144 978 usiny 8 SIENANMENINNEIE NI
yavlanguusanndy lugdwsingvesnisdnsingiae wudn guaen“gdanauowioian 20 9 aulug
(65%) +“a@InAINNIIAMTE B duuie sFInanaazunIndeuniiala ssuumaanumsla uaslnag

. o s oy 2 . SN e o o
seeie avng 6msnzsendanil 1 1 vevgiloeyiaunawiniy 89% uashi 5 1 wiaiy 74% Ineigae luusazngy
WHO class II, class IV Uaz class V 48551013900 T3617 5 T 1171 83%, 67% UAS 64% AINAIAL NGNELae
WHO class IV Ailasunasnssaee@n CYC demsanissendanyl 5 1 _9ndnguillasu prednisolone

] = e 20 o . . U a b ] = = a 1

aelNIALIYTe IATINAL azathioprine lusevidnanisiinsugiloelugae 5 1 wud 4% alaarwsses avely
nagugLlag WHO class Il 48 9% 1w class IV A9nN133m31eWAaa " NWLs ludasmeaevgilaeiueinisu aa
soudsuanangaarevgiloglussazusn wudn Awaulaie v i1 1nzthuden uasn1seiuse ananas
iutladen “eniidkasia s N 370ATIR YRN8

o g1/ nsdadesuiloymn Agyresamauteuazily wuaniseeiinulesy alugilaenan
Q" = = ¥ o U ] = ¥ a v o L 1 dg/
milulsate wead  nrazunsndeaudinararaziunanasainnisldeinagdduiulugiogivanil
agilaimunsldeaingu corticosteroid EINIMNIE NUASAILAIINTENATLIT Faurfue1@m CYC
Tugtheawsniilulsae ueaddvldninisguuse nan195nw17AndN197Au prednisolone BE/NIARIINTD 117
FULTENIUTINAY azathioprine

J Med Assoc Thai Vol. 88 Suppl. 8 2005 8241



