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Abstract

Objective: Juvenile systemic lupus erythematosus (JSLE) is a common rheumatologic disorder that involvesmulti organ systems. Prognosis of lupus in children may be poorer than in adults. In this study, we determinedmortality and morbidity rates in the pediatric SLE in Iran.
Methods: In a cross sectional study, we evaluated 120 children with SLE who had registered in our pediatricrheumatology database within 2004-2010. Data including sex, age, remission, age at the time of diagnosis, ageat the time of study, various types of organ involvement, mortality and remission were extracted from thisdatabase.
Findings: From 120 cases, 77% (92 cases) were females and 23% (28 cases) males (F:M=3.3). Mean follow upperiod was 56±32 months and mean age at the time of manifesting disease 10.34±2.9 years. Mortality ratewas 10% (12 cases) in our investigation. Musculoskeletal involvement showed significant difference betweenvarious age groups (P<0.01), that was more frequent in group of 7 years and older. Frequency of oral ulcerand ophthalmic involvement in boys was significantly higher than in girls (P<0.05). Frequency ofcardiovascular involvement (P<0.01) and renal involvement (P<0.01) was significantly higher in the patientswho had no remission. There was a significant association between mortality rate and cardiac (P<0.02,OR=4.9), pulmonary (P<0.01, OR=10.167) and liver (P<0.05, OR=1.19) involvement.
Conclusion: In our investigation 1-year survival rate was 97% and 5-year survival rate 89%. Liver, cardiacand pulmonary involvements have an association with higher mortality in JSLE patients.
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IntroductionJuvenile Systemic Lupus erythematosus (JSLE) is acommon rheumatologic disease with a globalincidence rate of 0.28-0.9 per 100,000 populationand prevalence rate of 500 cases in 1 millionpeople[1,2]. Incidence rate of JSLE differs in variousracial and ethnical populations and is more

prevalent in Asian populations[3]. This disease isable to involve numerous organ systems such ascardiovascular, renal, hematological, muscu-loskeletal, neurological and mucocutaneoussystems[2,4,5].Although SLE mostly occurs in the ages of 20-40years, however it can occur in all age groupsincluding childhood and its prognosis will be
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better with increasing age[6]. Prognosis in childrenin comparison with adults is poorer, probablyrelated to more frequent renal and neurologicalinvolvement in JSLE[7]. Several studies have shownthat severity and tissue damage in children ishigher than in adults with SLE and majority ofthese complications occur within the first yearsafter manifestation of the disease[5-0].SLE is a chronic disease with a various severityfrom a mild prolonged to an acute life threateningdisease. In the past years pediatric lupus wasconsidered as a fatal disease, but nowadays itsclinical course and prognosis has become better inchildren; so that, 5-year survival is now more than90%[9].Since clinical manifestations and outcomes aredifferent in various racial and ethnical groups, wedesigned this study to determine mortality andmorbidity rates in Iranian children with systemiclupus erythematosus.
Subjects and MethodsIn this cross sectional study, we extracted datafrom our pediatric rheumatology registry. All JSLEpatients who had been diagnosed between 2004-2010 were selected for this study. Our center is atertiary pediatric medical center in Iran and it isone of the two pediatric rheumatology centers inIran. All patients met diagnostic criteria of lupusaccording to the American College ofRheumatology revised criteria for theclassification of systemic lupus erythematosus[10].Patients were divided into 3 groups according toage at the time of study: less than 7 years,between 7-14 years and more than 14 years.Moreover, demographic data, first clinicalmanifestation, follow-up period, morbidity and

mortality of the patients and family history ofrheumatologic diseases were evaluated.All patients were treated with high dose steroid,hydroxychloroquine and/or immunosuppressivesbased on organ disorder. New cases and patientswho had been followed up less than six monthswere excluded from the study.In this study morbidity was considered as apermanent symptom or complication of thedisease or treatment and remission was defined asa state or period during which the clinical andlaboratory of the disease are abated.This study was approved by ethical committeeof Tehran University of Medical Sciences. Data wasanalyzed by SPSS software ver17. We used Fisherexact test and Chi-2 test for statistical analysis.
P-value less than 0.05 was considered assignificance level.
FindingsTotally, 120 patients with lupus referred to ourcenter during this study. Female to male ratio was3.3:1 (92 females and 28 males). Out of these 120patients, 4 (3.3%) cases were younger than 7, 30(25%) were 7-14 years and 86 (71.7%) older than14 years. Mean age at the time of manifestation ofdisease was 10.34± 2.9 years. Mean follow-upperiod was 56±32 (range: 12-120) months. Allpatients have had constitutional symptoms. Joint,mucocutaneous and hematological manifestationsare respectively the most common organinvolvement. Frequencies of organ involvementhave been summarized in Table 1.Joint and bone involvement were more commonin patients aged above 7 years at the time ofdiagnosis and the time of study (P=0.01). Indeed,oral ulcer and ophthalmic involvement in boys

Table 1: Frequency of different types of organ involvement in the 120 children with JSLE
Morbidity Frequency Morbidity Frequency
Joint involvement 91% Bone involvement 52%
Mucocutaneous involvement 90% Cardiac involvement 51%
Hematological involvement 86% Pulmonary involvement 41%
Liver dysfunction 40% Neurological involvement 39%
Endocrine involvement 70% Ophthalmic involvement 28%
Renal involvement 60% Vascular involvement 24%JSLE: Juvenile systemic lupus erythematosus
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Table 2: Frequency of different types of morbidity in 120 patients with JSLE according to disease remission
Morbidity

Remission
P. value

No Yes
Bone and joint involvement 26.1% 29.2% 0.7
Gastrointestinal and increase liver transaminases 26.3% 10% 0.1
Cardiovascular involvement 32.7% 7.7% 0.005
Renal involvement 37.3% 10.5% 0.001
Nervous system involvement 23.3% 22.5% 0.9
Ophthalmologic involvement 24% 25% 0.9
Hematological involvement 25.5% 18.2% 0.5
Endocrine involvement 23.1% 11.8 0.3JSLE: Juvenile systemic lupus erythematosus

were significantly higher than in girls (P<0.05).Generally, 24% of the patients experiencedremission. Frequency of different types ofmorbidity in our patients according to experienceof remission is summarized in Table 2.Frequency of cardiovascular and renalinvolvement was significantly higher in thepatients with active diseases (P=0.005 and
P=0.001, retrospectively).Mortality rate was 10% (12 cases). Table 3shows the effect of different variables on mortalityrate. According to this table, there is a significantassociation between mortality rate and cardiac[P=0.02, OR=4.90 (1.24-19.63)], pulmonary[P=0.01, OR=10.17 (1.24-19.63)] and increasedliver transaminases [P=0.04, OR=1.19 (1.24-19.63)] involvement. Survival rate was 97% (SD±0.02) after 1 year and 89% (SD ±0/04) after 5years. There was no significant difference betweenmorbidity and mortality rates in the groups withand without positive family history.

DiscussionSystemic lupus erythematosus is a rheumatologicdisease that may involve children and adults[2].Several studies have evaluated mortality andmorbidity rate in the children with SLEworldwide[1,7,11-15]. Some authors have found thatprognosis in children is poorer than in adults[6,7,11].Investigations in different areas in the world showsome differences in clinical features and also inmorbidity and mortality rates[1,4,6,12,15,16].We evaluated morbidity and mortality inIranian children with JSLE. Mortality rate in ourseries was 10%. This is approximately similar toGulay's[12] and Lumina's results[16], pointing to amortality rate of 11.5% and 11.8% respectively. Inour study no significant difference was found inmale and female paticnts. In addition, our resultsshow no significant difference in mortality ratebetween various age groups, similar toVachvanichsanong's study[14].
Table 3: The effect of different variables on mortality rate in our patients

Variables Frequency P-value

Gender
Male 5 (17.9%) 0.1Female 7 (7.6%)

Age at the time of study
<7 years 25% 0.67-14 years 10%>14 years 9.3%

Age at initiation of the disease
<7 years 9.1% 0.5> 7 years 10.2%

Family history for rheumatologic
diseases

No 11 cases (10%) 1Yes 1 case (10%)
Organ involvement

Liver (increased liver transaminases) 100% 0.04Renal 83% 0.09Neurological 82% 0.15Cardiovascular 75% 0.02Pulmonary 75% 0.01JSLE: Juvenile systemic lupus erythematosus
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The most frequent organ involvement in thepatients who died due to JSLE complicationsincluded liver (increased liver transaminases) in100%, kidney in 83%, nervous system in 82% andheart and lungs in 75% of patients. We found asignificant association between mortality rate andliver, cardiac and pulmonary involvement.Similarly, in a study in Mexico, mortality rate wassignificantly higher in the JSLE patients withcardiac and pulmonary complications[15].Unlike previous reports, in our study liverdysfunction was more common thanhepatomegaly (40% vs 13% of the cases). Thereare few reports on liver involvement in JSLE.Hepatomegaly and liver dysfunction werereported as common findings in active phase oflupus in about 25% and 50% of patients[17]. It canbe a clue for disease activity or due to lupoidhepatitis, infection, drug reaction or toxicities andcomplication of the disease course[18,19]. In adultpatients with SLE, liver dysfunction has beenreported in 33-60% of the patients[19,20].In our patients 1-year and 5-year survival ratewas 97% and 89%, respectively. With earlydiagnosis and progress in treatment regimens ofpediatric lupus with new immunosuppressivedrugs (such as Miclofenolate-Mefotile andCyclosporine) and decrease in prevalence ofinfections, survival of patients with JSLE hasbecome better during  last 3 decades[21]. Similar toother studies 5-year survival in children with JSLEwas between 82% to 92%[22-4].Reports on frequency of various morbiditieshave been different[5,13,15,25-27]. The most commonmorbidity in our study was joint involvement(91%) that was similar to Marini's study[13]. In ourpatients joint, skin and hematological involvementwere the most common morbidities alike Hui-Yuen's series, in which cutaneous manifestations,arthritis and hematological abnormalities themost common morbidities at the time of SLEdiagnosis[28]. Although these findings are similarto those of other researchers, the next mostcommon morbidity in our study wasgastrointestinal involvement which is differentfrom Hui-Yuen's study that introduced renalinvolvement as the next common morbidity. Jointinvolvement in SLE may be from minor joint painto severe arthritis. Severe joint deformity orJaccoud’s arthropathy is a rare finding in JSLE[29].Overlap of JSLE and juvenile idiopathic arthritis is

a rare syndrome with erosive joint involvementwhich has been named RHUPUS syndrome. Threecases of our patients had RHUPUS syndrome andwe reported them in previous report[30].Based on age at the time of diagnosis, only jointinvolvement showed significant differencebetween various age groups, being more frequentin the group of 7-year olds and older.Alike Descloux'[31], prevalence of neurologicaldisorders in our study was 38%. In Muscal'spatients headache and mood disorders were themost common neurological disorders[25]. In thepresent series prevalence of headache was 44%.In our previous report on 55 cases, 43% ofpatients with SLE had lupus headache[32].In the present study majority of complicationsoccurred more frequently in male gender, onlyfrequency of oral ulcer and ophthalmiccomplications show statistically significantdifference in males and females. Similar toNiaudet[26] and Vachvanichsanong[14] findings, weobserved  that lupus in male gender is associatedwith higher mortality, frequent hospitalizationand poor outcome.In this study, having a family withrheumatologic disease had no effect on morbidityor mortality.In our patients, frequency of cardiovascularinvolvement and renal involvement wassignificantly lower in remission group. On theother hand, one fifth of the patients with cardiacor renal involvement experienced remissioncompared to the patients without involvement.The sample size of this study was higher thanthat reported previously. As a limitation of thisstudy, we did not study the causes of death relatedto heart, lung and kidney. These manifestationsmay be more related to infection and/or multipleorgan failure due to lupus activity and vasculitis.However, physicians should be alert about theseorgan involvements as a predictive factor formortality regardless of cause of involvement inJSLE.
ConclusionMortality rate in Iranian JSLE patients was 10%.Liver, cardiac and pulmonary involvement is
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associated with higher mortality. Follow up withcloser intervals is recommended in the cases withliver, heart and pulmonary involvement.
AcknowledgmentThis study was part of a post graduate dissertation of DrF. Tavangar-Rad and was supported by Vice‐Chancellorfor Research of School of Medicine, Tehran University ofMedical Sciences.
Authors’ ContributionV. Ziaee: Concept / design, critical revision of the manuscriptF. Tavangar-Rad: Acquisition of data, manuscript preparationM.H. Moradinejad: Concept / design, data interpretationF. Tahghighi: Acquisition of data, data interpretationAll authors approved final version of the paper.
Conflict of Interest: The authors declare that there is noconflict of interests.
References1. Malleson P, Fung MY, Rosenberg AM. The incidenceof pediatric rheumatic diseases: result from theCanadian Pediatric Rheumatology AssociationDisease Registry. J Rheumatol 1996;23(11):1981-7.2. Klippel JH. Systemic lupus erythematosus:demographics, prognosis, and outcome. J Rheumatol1997;48(Suppl):67-71.3. Donadio JV Jr, Hart GM, Bergstralh EJ, et al.Prognostic determinants in lupus nephritis: a long-term clinicopathologic study. Lupus 1995;4(2):109-15.4. Nazarinia MA, Ghaffarpasand F, Shamsdin A, et al.Systemic lupus erythematosus in the Fars Provinceof Iran. Lupus 2008;17(3):221-7.5. Moradinejad MH, Zamani Gh, Kiani AR, et al. Clinicalfeatures of juvenile lupus erythematosus in Iranianchildren. Acta Reumatol Port 2008;33(1):63-7.6. Stahl-Hallengren C, Jönsen A, Nived O, Sturfelt G.Incidence studies of systemic lupus erythematosusin Southern Sweden: increasing age, decreasingfrequency of renal manifestations and goodprognosis. J Rheumatol 2000;27(3):685-91.7. Lehman TJA. Systemic lupus erythematosus inchildhood and adolescence. In: Wallace DJ, Hahn BH(Eds). Dubois' lupus erythematosus. 7th ed.Philadelphia: Lippincott Williams & Wilkins. 2007;Pp: 848-69.8. Kamphuis S, Silverman ED. Prevalence and burdenof pediatric-onset systemic lupus erythematosus.

Nat Rev Rheumatol 2010;6(9):538-46.9. Klein-Gitelman MS, Miller ML. Systemic lupuserythematosus. In: Kliegman RM, Behrman RE,

Jenson HB, et al(eds). Nelson Textbook of Pediatrics.Philadelphia; Saunders. 2007; Pp: 1015-9.10. Hochberg MC. Updating the American College ofRheumatology revised criteria for the classificationof systemic lupus erythematosus. Arthritis Rheum1997;40(9):1725.11. Costallat LT, Coimbra AM. Systemic lupuserythematosus: clinical and laboratory aspectsrelated to age at disease onset. Clin Exp Rheumatol1994;12(6):603-7.12. Gulay CB, Dans LF. Clinical presentations andoutcomes of Filipino juvenile systemic lupuserythematosus. Pediatr Rheumatol Online J 2011;9:7.13. Marini R, Costallat LT. Young age at onset, renalinvolvement, and arterial hypertension are ofadverse prognostic significance in juvenile systemiclupus erythematosus. Rev Rhum Engl Ed 1999;66(6):303-9.14. Vachvanichsanong P, Dissaneewate P, McNeil E.Twenty-two years' experience with childhood-onsetSLE in a developing country: are outcomes similar todeveloped countries? Arch Dis Child 2011;96(1):44-9.15. Hernández-Cruz B, Tapia N, Villa-Romero AR, et al.Risk factors associated with mortality in systemiclupus erythematosus. A case-control study in atertiary care center in Mexico City. Clin Exp
Rheumatol 2001;19(4):395-401.16. Alarcon GS, McGwin G, Bastian HM, et al. Systemiclupus erythematosus in three ethnic groups.Predictors of early mortality in the LUMINA cohortLUMINA study group. Arthritis Rheum 2001;45(2):191-202.17. Silverman E, Eddy A. Systemic lupus erythematosus.In: Cassidy JT, Petty RE,  Laxer RM, Lindsley CB.Textbook of Pediatric Rheumatology. 6th ed.Philadelphia: Saunders. 2011; Pp: 315-43.18. Her M, Lee Y, Jung EU, et al. Liver enzymeabnormalities in systemic lupus erythematosus: afocus on toxic hepatitis. Rheumatol Int 2011;31(1):79-84.19. Hallegua DS, Wallace DJ. Gastrointestinal andhepatic manifestations. In: Wallace DJ, Hahn BH(eds) Dubois‘ lupus erythematosus. 7th ed.Philadelphia: Lippincott William & Wilkins. 2007;Pp: 829-47.20. Takahashi A, Abe K, Saito R, et al. Liver dysfunctionin patients with systemic lupus erythematosus.
Intern Med 2013;52(13):1461-5.21. Pereira T, Abitbol CL, Seeherunvong W, et al. Threedecades of progress in treating childhood-onsetlupus nephritis. Clin J Am Soc Nephrol 2011;6(9):2192-9.22. Sun L, Xu H, Liu HM, et al. Long-term follow-up of101 cases with pediatric lupus nephritis in a singlecenter in Shanghai. Zhonghua Er Ke Za Zhi 2011;49(11):819-24.23. Blancas-Galicia L, Guevara-Cruz M, Berrón-Pérez R,et al. Survival of Mexican patients with paediatric-onset systemic lupus erythematosus and abnormal



370 Mortality and Morbidity in JSLE

Iran J Pediatr; Vol 24 (No 4), Aug 2014

Published by: Tehran University of Medical Sciences (http://ijp.tums.ac.ir)

electroencephalogram. Allergol Immunopathol
(Madr) 2013; 41(2):108-13.24. Huang JL, Yeh KW, Yao TC, et al. Pediatric lupus inAsia. Lupus 2010;19(12):1414-8.25. Benseler SM, Bargman JM, Feldman BM, et al. Acuterenal failure in paediatric systemic lupuserythematosus: treatment and outcome.
Rheumatology (Oxford) 2009;48(2):176-82.26. Muscal E, Brey RL. Neurological manifestations ofsystemic lupus erythematosus in children andadults. Neurol Clin 2010; 28(1):61-73.27. Niaudet P. Treatment of lupus nephritis in children
Pediatr Nephrol 2000;14(2):158-6628. Hui-Yuen JS IL, Avitabile C, Kahn PJ, et al. Earlyversus later onset childhood-onset systemic lupuserythematosus: Clinical features, treatment andoutcome. Lupus 2011;20(9):952-9.

29. Ostendorf B, Scherer A, Specker C, et al. Jaccoud’sarthropathy in systemic lupus erythematosus:diferentiation of deforming and erosive patterns bymagnetic resonance imaging. Arthritis Rheum2003;48(1):157-65.30. Ziaee V, Moradinejad MH, Bayat R. RHUPUSSyndrome in Children: A Case Series and LiteratureReview. Case Rep Rheumatol. 2013;2013:819629.31. Descloux E Durieu I, Cochat P, Vital Durand D, NinetJ, Fabien N, Cimaz R. Paediatric systemic lupuserythematosus: prognostic impact ofantiphospholipid antibodies. Rheumatology (Oxford)2008;47(2):183-7.32. Moradinejad MH. Lupus Headaches in 55 Childhood-Onset SLE. Iran J Ped 2007;17(2):135-9.


