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ABSTRACT

The aim was to systematically review the studies that compared clinical and serological variation between adult-onset
systematic lupus erythematosus (aSLE) andjuvenile-onset systematic lupus erythematosus (jSLE). A comprehensive
literature search was done, in various available electronic databases for relevant publication that compared juvenile
onset SLE and adult onset SLE. The data of adverse clinical features, serological profile and mortality were extracted.
Juvenile onset was defined as <18 years and adult onset was defined as >18 years. The methodological quality of
study was assessed by Newcastle Ottawa scale (NOS) criteria and R version 3.3.1 was used for analysis and ORs and
95% Cls, were used as statistical parameter. A total of 14,920 patients; (12,230: aSLE, and 2,690: jSLE) were
included. Renal involvement especially nephritis was significantly more in j-SLE OR: 2.18, 95% CI: [1.81;2.62];
12=10.8% whereas musculoskeletal was significant in aSLE O.R: 0.64; C.I: [0.44; 0.93]; 12=83.4%. Seizure and malar
rash were significantly higher in J-SLE OR:1.69, Cl: [1.31; 2.18]; 12=31.1%,1.43; C.I [1.04; 1.97]; 12=82%,
respectively. Raynaud’s phenomenon and pleuritis were significantly higher in adult onset SLE. Anemia and
thrombocytopenia were significantly higher in juvenile onset SLE. Anti-ds DNA, anti-histone, and anti-ribosomal-P
were more frequent in juvenile-onset SLE while, anti-Ro was more common in adult-onset disease. The cause of
mortality was not significantly different in both groups. Renal biopsy of class 11l and 1V combined and class V were
significantly more in adult-onset SLE. SLEDAI was higher in j-SLE. Meta-analysis indicated that, regardless of many
similar clinical and serological manifestations, there is still some variation between adult-onset SLE and juvenile-
onset SLE. Although, SLE disease is continuum from juvenile to adult but disease aggressive in juvenile onset SLE.
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INTRODUCTION remitting disease course. It is characterized by presence
of auto-antibodies that target healthy organs of the body.*

The systemic lupus erythematosus (SLE) is the prototype Symptoms vary from mild butterfly or malar2 rash to a

multisystem autoimmune disease with a relapsing and severe nephritic or neuropsychiatric syndrome.
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The disease presentation is variable in different age
groups and ethnic populations. SLE is more prevalent and
aggressive in Asians and Hispanics as compared to
Caucasians.

Also, disease tends to be more aggressive at juvenile
onset SLE (jSLE); with higher prevalence of nephritis,
seizures and neuropsychiatric involvement in jSLE, as
compared to adult onset SLE (aSLE). Other
manifestations like pleuritis and Raynaud’s phenomenon
are more common in a SLE.®

In this meta-analysis, we review the differences between
juvenile and adult onset SLE, from all the published data
between January 1980 till December 2019. For the
purpose of comparison, we have chosen age at onset <18
years to be classified as juvenile onset SLE (jSLE) and
>18 years to be classified as adult onset SLE (aSLE),
according to most recent data.*

Most of the earlier studies are restricted to a certain
population or region and have small sample sizes with
cross-sectional study designs to recruit retrospective data.
This may have underestimated the occurrence of both
clinical and serological features.>® We used meta-
analytical approach, involving a large number of patients
from various regions, ethnicities, so that a more
generalized form of data can be obtained.

The objective of the present meta-analysis study was to
systematically review the studies that compared the
clinical and serological variation and mortality outcome
between aSLE and jSLE, to determine which clinical and
serological features vary with the age of onset.

METHODS
Data sources

Dats sources used in the study were: Medline / PubMed
database, EMBASE [Excerpta medica database], Scopus,
google scholar, CINAHL [Cumulative index of nursing
and allied health literature] database, Cochrane central
register of controlled trials reference lists and official
websites of several journals of rheumatology.

Search strategies

We used the following MesHtermsor keywords in
different combinations and permutations for searching
studies from year January 1980 to December 2019 in
advanced PubMed  search:  “systemic  lupus
erythematosus”, “age of onset”, “adult-onset”,
“juvenile-onset”, “paediatric-onset,” “childhood-onset
clinical”, “serology”, “antibodies”. The abbreviation
“SLE” was also used in this search process to replace its
full-form. Only English publications were searched.

Study selection

We decided to include retrospective cohort or prospective
cohort studies which have compared the clinical
characteristics and serological profiles of juvenile onset
SLE and adult onset SLE from January 1980 till
December 2019.

The following data sources were searched: Medline/
PubMed database, EMBASE, Scopus, google scholar,
CINAHL database, Cochrane central register of
controlled trials reference lists and official websites of
several journals of rheumatology.

Inclusion and exclusion criteria

Studies that satisfied the inclusion criteria were: The
article must have compared the clinical and/or serological
manifestations of adult-onset SLE with juvenile-onset
SLE, had quantitative variables in the form of frequency
or percentages, and were available in English language.
Studies that reported their data in the form of
dichotomous data (humber of events), which could be
used in this analysis. The disease activity at diagnosis
was evaluated using the SLE disease activity index was
also recorded for all studies which is a validated measure
for disease activity for a-SLE and j-SLE. Lupus nephritis
was defined by presence of the following criteria:
persistent proteinuria >0.5 g per day or greater than 3+ by
dipstick, and/or cellular casts including red cell,
hemoglobin, granular, tubular or mixed).*

Studies were excluded based on the fact that: Abstracts
were excluded if they had comparative data on a variable
not listed above, or was specific to a small subset of
patients, had incomplete or non- quantitative data.

Several studies presented data for three age groups:
Juvenile-onset, adult-onset, and late-onset. Where
possible, data for late-onset lupus was excluded and
comparison was made between juvenile- onset and adult-
onset SLE.

If the same study population was used in more than one
identified study, both studies were thoroughly assessed. If
both reached the same conclusions, we dismissed the
older study.

Duplicate studies or replicated studies were excluded.

Types of participants, outcomes, and definitions: The
analysis included participants with juvenile-onset and
adult-onset SLE, respectively. Juvenile-onset was defined
as onset below 18 years of age and adult-onset after 18
years, but before 50 years.

Clinical manifestations included in the study for analysis
were: general renal involvement; (from 15 studies),
general cardiovascular involvement; (from 11 studies),
general pulmonary involvement; (from 9 studies), general
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neurological and neuropsychiatric involvement; (from 10
and 9 studies), gastrointestinal involvement; (from 5
studies), musculoskeletal involvement; which included of
arthritis and arthralgia (from 22 studies), hematological
involvement;(from 5 studies) and dermatological
involvement; (from 6 studies).

Additional detailed manifestations included in the study
were: Renal involvement: nephritis; (from 8 studies),
renal biopsy (class I, class I, class 111, class IV, class V,
class V1), renal biopsy class | and Il and class Ill and IV
were combined respectively for the analysis.

Neurological and neuropsychiatric involvement: Seizures
(from 9 studies), psychosis (from 9 studies).

Hematological involvement: Leucopenia; (from 15
studies), lymphopenia; (from 11 studies), anemia (from
19 studied) and thrombocytopenia (from 21 studies).

Dermatological involvement: Malar rash; (from 21
studies), discoid rash; (from 16 studies), oral ulcers;
(from 19 studies) and alopecia (from 8 studies).

Other clinical manifestations: Fever; (from 9 studies),
photosensitivity;  (from 20  studies), Raynaud’s
phenomenon; (from 8 studies), pleuritis; (from 8 studies)
and pericarditis (from 7 studies).

Autoantibodies included in the study for analysis were:
Anti-nuclear antibody (ANA); (from 20 studies), anti-
dsDNA antibody; (from 21 studies), anti-cardiolipin
antibody; (from 14 studies), anti-histone antibody; (form
2 studies), anti-Ro/SSA antibody; (from 12 studies), anti-
Sm antibody; (from 17 studies), anti-La/SSB antibody;
(from 13 studies), anti-RNP antibody; (from 10 studies),
anti-ribosomal P antibody; (from 3 studies), lupus
anticoagulant; (from 12 studies) and anti-phospholipid
antibody (APLA); (from 5 studies).

Mortality outcomes included in the study for analysis
were: Mortality due to infection; (from 8 studies),
Mortality due to renal failure; (from 5 studies), mortality
due to central nervous system involvement; (from 4
studies), mortality due to cardiovascular involvement;
(from 4 studies) and SLE disease activity index
(SLEDAI) was also included for the analysis; (from 8
studies).

Data extraction

We extracted information such as the year of study,
sample size, location, and mean age at time of diagnosis
for both adult-onset SLE and juvenile-onset SLE. Study
quality was assessed by using the NOS, where each study
was assessed on the basis of 8 items (Table 2).

Data review

We used a five-reviewer approach for selecting the
studies for meta-analysis to minimize reviewer bias. Two

reviewers separately searched for papers using the set
inclusion and exclusion criteria as mentioned above.
Once the first screening process was done, and repeated
publications were removed, the same reviewers skimmed
through the articles’ abstracts, making sure all those
studies met the eligibility criteria before finalizing them
for full paper review. The next two reviewers studied the
full papers, assessing them thoroughly for redundant
findings, unnecessary variables, qualitative study designs,
language barriers, etc., If there was disagreement, a fifth
reviewer was requested to read the full paper and decide
whether to include or exclude the paper.

Data analysis

The raw numerical data (event frequency) were extracted
from the studies and analyzed using R version 3.3.1 (R
foundation for statistical computing). As a basic step, we
carried out direct pair wise analysis by Mantel-Haenszel
method. In the case of cohort studies, data were extracted
from only a one-time point (most latest). The extracted
data from all studies were combined for each clinical
manifestation as well as serological profile variables
using forest plots. We also combined several related
clinical and serological manifestations into a single forest
plot, demonstrating a general trend within the inter-
related variables. The Q statistic or 12 index was used to
measure the heterogeneity between the studies. 12 value
of 0% to 24.9%, 25% to 49.9%, 50% t074.9% and 75% to
100% were considered having no, mild, moderate and
significant threshold for statistical heterogeneity. The
random effects model (Hartung-Knapp adjustment) was
used to calculate the pooled odds ratios (ORs) in case of
heterogeneity greater than 50%. Odds ratios (ORs) that
crossed the point of no effect i.e., 1 indicated that the
clinical or serological variable being studied was more
frequent in patients with juvenile-onset SLE. If
heterogeneity value was less than 50%, we considered
fixed effects. The presence of small-study effects or
publication bias was assessed by a funnel plot.

RESULTS

The PRISMA study guidelines was used.®* At first 347
articles from PubMed /Medline, Embase and CINAHIL
and other 216 were obtained through Scopus and google
Scholar. Then 199 publications were removed as they
were repeated. Further articles were eliminated basis of
(Figure 1): The study which did not compare j-SLE with
a-SLE, the study which did not have comparative data on
variables of interest and the studies which were limited
by language.

A total of 28 studies were included for the analysis from
United States of America, India, Columbia, Portugal,
Brazil, Iran, Belgium, Egypt, Korea, China, Taiwan,
Oman, Turkey, Netherlands, Hungary, Thailand, Canada
and USA (Table 1).5-10.12-32
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Table 1: Characteristics of included studies, (n=28).

Country

Study design

Total no.
of
patients

Juvenile-

Total
no. of

patients

Adult-

Age at time
of diagnosis

mean = SD
(years)

Age at time
of diagnosis
Mean = SD
(years)

onset onset Juvenile- Adult-
SLE SLE onset SLE onset SLE
Esen et al, 2017 Turkey Cohort 216 719 13.7+£3.5 34+11.3
Fatemi et al, 2016 Iran Retrospective cohort 138 352 14.5+3 30+10
Nabi et al, 2018 Egypt Retrospective cohort 83 215 12.63£3.1 29.65+10.2
Rasbi et al, 2018 Oman Cohort 86 139 9.5+4.2 28+9
Mok et al, 2005 China Prospective study 50 213 12.9+2.4 31.1+9.1
Mohamed et al, 2017  Egypt Cohort 80 80 12.8+2.1 29.9+7.2
Brunner et al, 2008 Canada Cohort 67 131 12.7+2.5 36.0+£13.2
Hoffman et al, 2008 Belgium Cohort 56 193 15 32
Pande et al, 1993 India Cohort 83 187 - -
Feng et al, 2010 China Observational 108 1551 31+12
J.Choi et al, 2015 Korea Cohort 27 149 14.2+2.1 33.8+8.2
Font et al, 1998 Spain Observational 34 396 11 (5-14) 32 (15-48)
Topetyanujit et 8 Thailand  Observational 51 308 11 (3-14) 28 (25-49)
Carreno et al, 1999 Spain Cohort 49 130 13.04+3.50 35.13+£12.84
Tuckeretal, 2008 5% Conor 31 48 16.741.7 32.349.2
merica
Medeiros et al, 2015 Brazil Cohort 60 338 15.5+2.0 29.8+8.1
Rood et al, 1999 Netherland  Cohort 35 135 12.3 37.9
Mehdat et al, 2019 Egypt Cohort 106 420 9.9+25 25.3+7.9
gooermezano etal, Brazil Retrospective cohort 336 1830 115 (2.4-17) 27 (20-69.6)
Fonsecaetal, 2016  Portugal ~ C'0sS sectional 38 166 13.2+3.4 34.2+12
analysis
Gomez et al, 2008 Columbia  Cohort 230 984 13:3)(14.2- ?g 4?3-39)
Sassi et al, 2016 Brazil Sk 89 419 145435 32.3+8.6
analysis
Table 2: Study assessment using the Newcastle Ottawa scale.
Studies Country Stars allotted
Fatemi et al, 2016 Asia ko
Al Rasbi et al, 2018 Oman ko
Nabi et al, 2018 Egypt ok
Artim-Esen et al, 2017 Istanbul ok
Brunner et al, 2008 Toronto Fhkkkkk
Carreno et al, 1999 Spain ok
Mok et al, 2005 Asia ko
Choi et al, 2001 Korea ok
Das Chagas Medeiros et al, 2015 Brazil ok
Feng et al, 2010 China ko
Feng et al, 2013 China FRERRRE
Font et al, 1998 Spain FRRRRE
Hoffman et al, 2008 Belgium ok
Janwityanujitet al, 1999 Thailand FRERRRE
Mohamed et al, 2017 Egypt ko
Mehdat et al, 2019 Egypt ok
Gormezano et al, 2016 Brazil Fkkkkkokkok
Continued.
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Studies Country
Pande et al, 1993 India
Ramirez Gomez et al, 2008

Fonseca et al, 2016 Europe
Rood et al, 1999 Netherland
Sassi et al, 2016 Brazil
Sousa et al, 2016 Portugal

Tucker et al, 2008

Gheita et al, 2011 Africa
Tarr et al, 2014 Africa
Joo et al, 2016 Asia
Tuetal, 2011 Asia

Latin America

United States

Stars allotted

kkkkkkk
kkkkkkkk
kkkkkkk
kkkkkkk
kkkkkkkk
Kkkkkkk
kkkkkkkk
kkkkkkk
kkkkkkkk
kkkkkkkkk

kkkkkkkk

Table 3: Difference in clinical manifestations between two groups.

1

2 Malar rash
3

4 Oral ulcer
5

6

7

8

9 Anemia
10 Thrombo-cytopenia
11

12

13

14 Seizures
15

A total number of 14,920 (2,690 with juvenile-onset SLE
and 12,230 with adult-onset of SLE) who were enrolled
from the year 1980 to 2019 were included in the analysis.
The total number of males were 4348 (29.1%) with 760
(25.9%) with juvenile-onset SLE and 3588 (29.4%) with
adult-onset SLE. The total number of females were
10,572 (70.9%) with 1930 (74.1%) females had juvenile-
onset SLE and 8642 (70.6%) females with adult-onset
SLE.

Systemic involvement
Renal involvement

General renal involvement especially nephritis was found
to be significantly higher in juvenile-onset SLE with OR:
2.18, 95% CI: [1.81; 2.62]; 12=10.8% renal biopsy of
class Il and IV combined and class V were significantly
more in adult-onset SLE whereas class | and Il combined
and class VI were found in both the age groups with no
significant difference (Table 3).

General dermatological 1.01 [0.55;1.86] 79.2
1.43[1.04;1.97] 82.0
Discoid rash 0.86 [0.53;1.39] 54.2
1.28 [1.12;1.46] 44.8
Alopecia 1.08 [0.66;1.78] 57.0
_General hematological 1.62 [0.79:3.30] 79.0
involvement
Leucopenia 1.59 [0.99;2.54] 82.3
Lymphopenia 1.28 [0.83;1.98] 70.5
1.91[1.41;2.59] 77.5
1.38 [1.02;1.85] 57.9
_General cardiovascular 1.15 [0.91:1.46] 22.8
involvement
IGe”era' pulmonary 0.99 [0.50;1.94] 68.4
nvolvement
?eneral neurological 1.77 [0.95:3.30] 59.9
nvolvement
1.69[1.31;2.18] 31.1
Psychosis 1.13[0.81;1.56] 0.0

Cardiovascular involvement

Cardiovascular involvement and pericarditis was found in
both the groups with no significant difference.

Pulmonary involvement
General pulmonary involvement was not significantly

different in either age group but pleuritis was more
common in adults.

Neurological  involvement and  neuropsychiatric
involvement
General neurological involvement, general

neuropsychiatric involvement and psychosis was not
significantly different in either age group but the
juvenile-onset SLE patients had more incidence of
seizures compared with adult-onset SLE patients with
OR: 1.69, CI: [1.31; 2.18]; 12=31.1%.
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Gastrointestinal involvement

General gastrointestinal involvement did not show any
difference towards either age group.

Other clinical manifestations

Fever was more significant in juvenile-onset SLE
whereas Raynaud’s phenomenon was more significant in

adult-onset SLE. Photosensitivity was not significant in
Musculoskeletal involvement bath the age groups.
. . . . Serological manifestations
General musculoskeletal — manifestations including g
arthritis and arthralgia were more frequent in adult-onset
SLE compared with juvenile-onset SLE with O.R:0.64;
C.1: [0.44; 0.93]; 12=83.4%.

Anti-ds DNA with O.R:1.54; C.I [1.14; 2.08]; 12=75%,
anti-ribosomal P with O.R 1.98; C.I [1.17; 3.35];
12=0.0% and Anti-histone with 0O.R.:1.69[1.02;2.78];
12=0% was significant in juvenile-onset SLE while, Anti-
Ro/SSA was significantly more in adult-onset disease
with O.R: 0.55; C.I [0.46; 0.65]; 12=2.5%. ANA, anti-
Sm, anti-Cardiolipin, anti-La/SSB, lupus anticoagulant,
Anti-RNP,  antiphospholipid antibodies were not
significantly different in the two age groups (Table 4).

Hematological involvement

General hematological involvement was not significantly
different in either age group but anemia with O.R: 1.91;
95% CI [1.41; 2.59]; 12=77.5% and thrombocytopenia)
with 0.R:1.38; 95% C.I [1.02; 1.85] was more common
in jSLE; 12=57.9%. Leucopenia and lymphopenia was
not significant difference to either age group.

Causes of mortality

There was no significant difference in the number of
deaths between two groups. Mortality due to infections,
cardiovascular manifestations, central nervous system
manifestations and renal failure were also taken into
consideration but no significant difference was found
between both the age groups (Table 5).

Dermatological involvement

General dermatological manifestation was not
significantly different in either age group but malar rash
with 1.43; C.I [1.04; 1.97]; 12=82%, and oral ulcers with
O.R: 1.28; C.I [1.12; 1.46]; 12=44.8% was found more
significant in juvenile-onset SLE. Discoid and alopecia
was found in both the groups with no significant
difference.

Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI)

When disease activity scores were observed, it was found
that patients with juvenile-onset SLE had a higher score
on SLEDAI with O.R 3.52; C.I [ 1.43; 5.60]; 12=88.5%
(Table 3).

Table 4: Difference in serological manifestations between two groups.

System Results, odds ratio,

Significant in

Significant in Insignificant in both

2
involved  juvenile age group  adult age group the age groups [95%, CI] I [%6]
f”t'b"dy ANA 0.96 [0.73:1.24] 0.0
2 Anti-dsDNA 1.54 [1.14;2.08] 75
3 Anti-cardiolipin 1.20[0.76;1.89] 80.7
4 Anti-histone 1.69 [1.02;2.78] 0.0
5 Anti-Ro 0.55 [0.46;0.65] 2.5
6 Anti Sm 0.92[0.72;1.17] 52
7 Anti La 0.72[0.46;1.14] 59.4
8 Anti RNP 0.77 [0.52;1.14] 53.4
9 Anti-ribosomal P 1.98[1.17;3.35] 0.0
10 Lupus anticoagulant 1.28 [0.89;1.83] 51.8
11 Anti-phospholipid 0.89[0.18;4.3] 93

Table 5: Difference in causes of mortality.

Odds ratio

Significant in

Significant in adult Insignificant between age

juvenile onset onset roups 1 [%0]
- - Infections 0.761 [0.40,1.42] 7

- - Renal failure 1.403[0.73,2.69] 19

- - CNS 1.718 [0.85,3.49] 0

- - CVS 1.129[0.07,18.41] 61

International Journal of Research in Medical Sciences | December 2021 | Vol 9 | Issue 12 Page 3658



]

Identification

Eligibility

Included

Shah MK et al. Int J Res Med Sci. 2021 Dec;9(12):3653-3664

350 articles were found through 216 additional articles were
PubMed/MEDLINE, EMBASE & identified through Scopus & Google
CINAHIL Scholar

kL 4 F

202 repeated publications were removed

4

368 articles were » 325 articles excluded
screened
19 full-text articles
4 excluded;
12 did not compare J-SLE
47 articles were selected o with A-SLE
for full read 7 3 did not have
comparative data on the
variables of interest
4 studies were limited by
Studies included in language
qualitative synthesis
n=N/A

}

28 studies included in
quantitative synthesis
(meta-analysis)

Figure 1: PRISMA.

Juvenile Adult Weight Weight
Study Events Total Events Total OR 95%-Cl (fixed) (random)
T. Tarr et al 2014 31 79 90 342 ——;— 1.808 [1.084; 3.017] 16.8% 16.7%
A.Fatemi et al 2016 131 180 233 394 —— 1.847 [1.257; 2.714] 32.7% 22.1%
M.Medeiros et al 2015 42 60 179 338 —0-:'— 2.073 [1.147; 3.747] 13.3% 14.0%
S.Sassi et al 2016 54 89 167 419 —— 2.328 [1.458; 3.718] 18.9% 18.4%
N.Gormezano et al 2016 7 49 3 49 —f——f————— 2,556 [0.620; 10.527] 2.1% 3.5%
|.Hoffman et al 2008 35 56 70 194 —:—~— 2.952 [1.596; 5.462] 9.7% 13.4%
D.Mohamed et al 2017 58 80 29 80 i—— 4.636 [2.373; 9.059] 6.5% 11.9%
Fixed effect model . . 4 2.266 [1.844; 2.785] 100.0% --
Overall effect - 2.346 [1.742; 3.158] --  100.0%
Prediction interval — [1.201; 4.580]

T T T 1
0.1 05 1 2 10

Heterogeneity: ?=15% [0%6; 59%], p =0.32

Figure 2: Forest plot of nephritis.

International Journal of Research in Medical Sciences | December 2021 | Vol 9 | Issue 12 Page 3659



Standard Error

0.0

0.2

0.4

0.6

Shah MK et al. Int J Res Med Sci. 2021 Dec;9(12):3653-3664

0.5 1.0 2.0 5.0 10.0
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Figure 3: Funnel plot of nephritis.

© R.Fonseca et al 2016
~ R.Gomez et al 2008
S.Sousa et al 2016
S.Sassiet al 2016
A.Fatemi et al 2016
I.Hoffman et al 2008
D.Mohamed et al 2017
J.Choi et al 2015
L.Carreno et al 1999
C.Mok et al 2005

Y.Tu et al 2011
A.Rasbi et al 2018
|.Pande et al 1993
M.Medeiros et al 2015
N.Gormezano et al 2016
T.Gheita et al 2011
X.Feng et al 2013
A.Esenetal 2017
A.Nabi et al 2018
M.Rood et al 1999
Y.Joo et al 2016
H.Brunner et al 2008
L.Tucker et al 2008
T.Tarr et al 2014
B.Medhat et al 2019
J.Font et al 1998
S.Janwityanuijit et al 1995
¢ J.Feng et al 2010
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>0 @ ¢« b om 3 B &
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Figure 4: Labels.
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DISCUSSION

In the present meta-analysis, disease characteristics and
activity were compared between the adult-onset and
juvenile-onset SLE patients from different corner of the
world. Our meta-analysis is unique as it had not only
analyzed the many diversified clinical and serological
manifestations of SLE between adult-onset and juvenile-
onset SLE but also had taken into account the variation
between the Renal Biopsy and the mortality outcomes in
SLE.

We had found many similarities between adult-onset and
juvenile-onset SLE; nevertheless, there were certain
major dissimilarities between the two age groups. We
found more frequent involvement of hematological,
mucocutaneous, renal manifestations, seizures and certain
autoantibodies with higher SLEDAI scores in j-SLE
patients compared with a-SLE. In contrast, a-SLE
patients had frequent involvement of the musculoskeletal
system and pleuritis.

In our meta-analysis, we observed that renal involvement
(nephritis) was more prevalent in juvenile-onset SLE
patients compared to adult-onset SLE. This was in
accordance with recent reviews by Mina et al and
Papadimitraki et al who reported that lupus nephritis was
associated with a higher mortality rate and poor
prognosis. At some point of time during the disease, 60%
of SLE patients develop have nephritis.>* Biopsy data was
different probably because less number of children
underwent renal biopsy. Our meta-analysis shows that,
class 3 and class 4 which is focal and diffuse
glomerulonephritis are more common in adult onset SLE
as compared to juvenile onset SLE. There is no
significant difference between juvenile onset SLE and
adult onset SLE in class 1 (minimal mesangial
hyperplasia) and class 2 (proliferative mesangial
hyperplasia) whereas class 5 (Membranous nephritis) is
significantly more observed in the adult onset SLE. Class
6 (sclerosing) shows no significant difference. The results
are in accordance with Carreno et al and with the article
of Nabi et al.?315

Our findings were in contrast to a meta-analysis by
Bundhun et al who observed that pulmonary involvement
was significantly more prevalent in adult-onset SLE
patients as compared to childhood- onset SLE whereas, in
the present meta-analysis general pulmonary involvement
did not vary significantly between the groups but
specifically pleuritis was more common in adults. This
finding was in accordance with meta-analysis by
Livingston et al who reported that neither lung nor
cardiac involvement was significantly different between
the adult-onset SLE and childhood- onset SLE.®

Nevertheless, in contrast to Livingston et al we found that
general hematological manifestations including anemia
and leucopenia were more prominent in juvenile-onset.

Our meta-analysis shows that Malar rash and oral ulcers
are significantly more involved in juvenile onset SLE;
these results were not in accordance with the article of
Bundhun et al which shows malar rash to be significantly
involved in adult.%

Neurological involvement did not show significant
difference but seizures were more common in juvenile
onset SLE as compared to adult onset SLE which was
consistent with article of Bundhun et al and Livingston et
al. It was found that antibodies such as antiphospholipid
antibodies and lupus anticoagulant increases the risk of
seizures secondary to SLE.3637A shorter time to seizure
occurrence was seen in patients who had higher disease
activity, renal involvement particularly WHO class IV
glomerulonephritis and renal damage at baseline during
the disease, may be this is the reason why seizure were
more significant in juvenile onset SLE.%®

As expected, we observed that in both groups i.e., adult-
onset SLE and juvenile-onset SLE, the majority of the
patients were positive for autoantibodies (ANA), and no
variation between the groups was observed. Nevertheless,
our meta-analysis indicated certain variations in the
serological profiles between the two age groups. For
instance, anti-Ro/SSA was observed to be more prevalent
in adult-onset SLE as compared to juvenile-onset SLE.
Anti-dsDNA, Anti-histone, Anti-ribosomal antibodies
were observed to be more prevalent in juvenile-onset
SLE. However, anti-histone and anti- ribosomal
antibodies comparison was from a limited number of
studies and this limitation should be considered while
construing these findings. Earlier published reviews by
Papadimitraki et al reported that anti-dsDNA was more
frequent in juvenile-onset SLE.?

There was no significant variation in between the two age
groups for anti-La, anti-RNP, anti-Sm, anti- cardiolipin,
lupus anticoagulant. These findings were somewhat in
accordance with the meta-analysis by Livingston B. et al,
who revealed no significant variation between adult-onset
and childhood-onset SLE with respect to anti-Sm, anti-
RNP, and anti-La.%

Finally, upon comparing the disease activity scores at
disease onset through the SLE disease activity index
(SLEDAL), we reported that patients in the juvenile-onset
SLE group had scored higher on the SLEDAI. This was
in accordance with Livingston et al who also reported
similar findings with respect to SLEDAI.3 Majority of
the studies that were included in this meta-analysis that
reported SLEDAI scores for both age groups collected
the scores at the beginning of the study period. This
helped eliminate any potential bias of adults having the
disease longer than juvenile patients. However, it should
be noted that our meta-analysis only observed one-point
disease activity and can only assess the activity scores at
the time of disease diagnosis. There was a lack of data on
disease activity scores at different intervals in the disease
course.
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The higher SLEDAI scores in j-onset patients were
expected as in these patients there is an increased
frequency of certain specific variables including lupus
nephritis,  neuropsychiatric, and  dermatological
manifestations which all contribute greatly to the
SLEDAI scores.

The present analysis shows no significant difference in
mortality between two groups. The major causes of the
death in both groups are infection and renal failure
(included nephritis). CNS and CVS are other etiology
responsible for death.

Despite certain unavoidable limitations like the presence
of heterogeneity among the studies which can pose as a
limitation while construing the results of this meta-
analysis, this meta-analysis has many strengthening
points.

This is one the very few meta-analyses producing results
from both clinical and serological point of view,
comparing the data on autoantibodies, histopathological
changes and survival outcome between adult-onset SLE
patients and juvenile-onset SLE patients. The inclusion of
studies from countries all around the world gives this
review distinction over the previous ones. One of the
main difficulties we faced while comparing data from
published literature on adult- onset with juvenile-onset
SLE was the fact that many juvenile-onset SLE patients
are referred to adult health-care setups after they have
reached a certain age limit. To deal with this confounding
factor, we only included studies who enrolled participants
in juvenile-onset SLE if they were 18 years or younger at
the time of the study and excluded the j-onset SLE adult
patients to minimize the bias among the age group.

Additional strong points include the selection of large
sample size studies of at least more than 20 patients and
generalizability of the results because of the inclusion of
studies from many different countries. This meta-analysis
provides a simple tool to physicians who have difficulty
keeping abreast of a huge volume of medical literature
especially in the field of rheumatology where the data is
few and diverse among populations. This analysis has
combined potential smaller data sets to display a
complete picture of the disease in a simple form which
provides statistical significance to evidence that may be
previously absent.

CONCLUSION

This meta-analysis indicated that, regardless of the many
similar clinical and serological manifestations, there are
still some minor variations between adult-onset SLE and
juvenile-onset SLE. More clear differences can study in
prospective cohort studies.
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