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ABSTRACT

Lupus nephritis (LN) occurs in up to 40-50% of pats with systemic lupus erythematosus (SEEnal
involvement remains the strongest predictor of righiyp and mortality among patients with SLE. To dgtuhe
clinical features and histopathology of patientshMupus nephritis and also to look for risk facpprognostic
markers and short term renal outcomes. This stady ©ngoing prospective observational clinical gtumktween
February 2012 to February 2016. Patients with dalifeatures of lupus nephritis satisfying at letmir of the
ARA criteria for SLE. And newly diagnosed at theetiof renal biopsy were included. Descriptive stas,
One-way ANOVA and Chi square test was applied dusimalysis. Total 100 patients were studied, Thanrege
at presentation was 27.319.8. Majority were females M= 8:1). Arthritis (78%), rash (62%), and fewé68%)
were the most common clinical manifestations atotget. The mean duration of symptoms prior to riags was
1246.41 months. One third of the patients wereengnsives at the time of presentation. Leucop¢i®b),
thrombocytopenia (18%), nephrotic range proteinu(@%) serum creatinine (2.12+1.70), low C3(77%Qw!
C4(38%), eGFR 49.11+15.15, activity index (7.45883), chronicity index (1.56£1.68), serum albumin2@2+0.70)
at presentation and (2.8340.72) at 6 months. Majolielonged to class IV(76%) lupus nephritis folboMby class
[l (10%), class 11(4%), class V (4%) class V+VI(3%+I11(3%). Majority (53%) presented with an eGHRRtween
>60 ml/min, 10% with eGFR 15-30 ml/min and 8 % iguats presented with an eGFR of <15 ml/min. Among
outcomes, 41(%) complete remission, (27%) pargahission and (32%) no remission to treatment. Efgliients
had crescents in the histopathology and two padidéad thrombotic microangiopathy and three patidratd APLA
syndrome. All achieved only partial remission. Eightients reached ESRD. Mortality was seen in Ha%ondary
to infection due poor follow up. An younger agealiaignosis, low GFR and high serum creatinine aftspreation,
high activity with chronicity indeces and class Wiipus in histopatholgy were considered to be arprognostic
marker. The outcome of lupus nephritis with staddammunosuppressive regimens is reasonable, but
immunosuppression is associated with a high ratanfefction. Early identification of risk factors drprognostic
markers helps to initiate aggressive treatmentis¢ase onset to obtain the best response
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INTRODUCTION

Systemic Lupus Erythematosus (SLE) is a multisyséemoimmune disease primarily occurring in youngmeo
and characterized by varied clinical and laboratognifestations. Lupus nephritis (LN) occurs intapt0-60% of
patients with systemic lupus erythematosus ($E8nal involvement remains the strongest predictanorbidity
and mortality among patients with lupus, and despitprovements in the management of lupus, thelémge of
end-stage renal disease has not declined. Cyclpphotde has remained the mainstay in the treatwiehtpus
nephritis and it is against this drug the otherapis are comparédtudies involving subjects from the Indian
subcontinent have been far and fawthe current study, we prospectively analyzegsyoproven lupus patients for
clinical features, prognostic markers and shorhteutcomes.
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MATERIALS AND METHODS

This study was a prospective cross sectional obtenal study done between Feb 2012 to Feb 20t&rtawith
clinical features of lupus nephritis satisfyindesst four of the ARA(American rheumatological asation) criteria
for SLE®. Both out patient and in-patients and those netidggnosed at the time of renal biopsy were included
Patients with end stage renal disease(ESRD), patiith previous history of renal pathology, thageo received
nephrotoxic drug therapy in the recent past, arigdpa with active infection at any site were exigld. Suspected
cases of lupus nephritis were tested for ANA, AIRDNA and complements levels. Active lupus nephnivas
defined by urine RBC >5/hpf or RBC/WBC/granulartsas the urine, proteinuria of more than 0.5 gry/dRenal
biopsy was performed in all patients. Renal biapsiere categorized according to WHO/ISN/RPS cliasgior’
and activity, chronicity index and SLEDAI index wagplied.

All the patients received induction therapy witlr@avenous pulse methyl prednisolone (500 mg ondg fita three
days). Sixty five patients received induction wititravenous pulse cyclophosphamide as per EUROLUPUS
protocof and 22 patients received induction with intravenpulse cyclophosphamide as per NIH per profocol
Leucocyte counts (to be kept above 3000/cu mm) donéhe tenth day following administration. Dosagas
adjusted to renal function, with a 25% reductiondimse for an eGFR(estimated GFR) of <15 ml/min. th#
patients received oral prednisone, (1 mg/kg/day)fdor weeks and then gradually tapered, accortbnglinical
improvement, by 10 mg/week to a maintenance dose-06 mg/day. Eleven patients received inductidth w
mycophenolate mofetil (MMF), 500 mg two times dailglong with prednisone. Two patients received
tacrolimus+MMF+prednisolone. All the patients reesl hydroxychloroquine and one third received ACE
(angiotensin-converting enzyme) inhibitors, or ARB (angiotenBineceptor antagonists). Renal flares were treated
with increasing oral prednisone or additional 1Vthyg prednisolone pulses as required. Sixty of 8efemale
patients were sexually active and were advisedidracontraception. They were counseled regardirgg ribks
inherent to lupus in pregnancy and all of them edr® defer pregnancy till disease quiescence.

The primary outcome measure was complete remig€iB). This was defined as per KIDIGO guidelihesturn of
SCr to previous baseline, plus a decline in therUpidne protein creatinine ratio) to <500mg/g ¢nige. A partial
remission (PR) was defined as Stabilization (£258&6)improvement of SCr, but not to normal, plus 20%
decrease in UPCR. If there was nephrotic-rangeejmaia (UPCR <3000mg/g, improvement requires a%50
reduction in uUPCR, and a uPCR <3000mg/g. Treatifiaglnre was defined as any of the following — piotgia of
more than 3gm/day, a rise in creatinine of 25%nore above the baseline or discontinuation of tneat due to
side effects. Renal relapses were considered to be presentyifoarthe following occurred (1) increase of
proteinuria by 0.5 g/day to a value more than lg/fdaa patient previously in PR or CR (2)recurreneactive
sediment (3) a decrease in estimated GFR by 30iml/m

Laboratory tests C3, lipid profile, anti-dsDNA wetene at baseline and whenever relapse was sudpecte

Secondary end points included eGFRs, and profainadverse effects, renal relapses, treatmentrées)
progression to ESRD, or death. Descriptive statistire reported as frequency and percentage fegaétal
variables and as mean and standard deviation famemus variables. Onevay ANOVA was carried out to detect
the differences, if any, in the baseline clinicatldaboratory (continuous) variables among patievith partial,
complete, or no remissions at the end of studyope®imilarly, Chi square test was carried outdtedt differences
in categorical variables in the same groups.

RESULTS

Total 100 patients included in the study with 8thgdemale. The mean age at presentation was 2.B83t#hge 10-
47) years. Majority were females (F: M= 8:1). Baselclinical and laboratory characteristics of eats are shown
(Tables 1 and 2).

Arthritis (78%), fever (68%) and rash (62%) were thost common clinical manifestations at the diseaset. The
mean duration of symptoms prior to diagnosis was612l months. One third of the patients were hiygpesives at
the time of presentation.

Seventy seven patients had low C3 levels at pragent Indicating the disease activity in majowifythe patients.
Forty four of 100 patients presented with baselineatinine of <1.5 mg/dl, 28 (63.6%) achieved clatgp
remission, 8 (18.1%) patients achieved partial wasp. Fifty patients presented with a baselineticiea of >2.5
mg/dl, of them eight patients (18.1 %) achievedagtigl response, and 4 patients (9.9%) a completgssion.
Majority (53%) presented with an eGFR between >60nm, 10% with eGFR 15-30 ml/min and 8 % patients
presented with an eGFR of <15 ml/min at the injigdsentation.
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Twenty seven patients attained partial remissidnpdtients achieved complete remission, and 32matihad no
remission to treatment (Fig 1). Eight patients hescESRD among them 7 patients had treatment éad@condary
to drug default and 10 patients expired due toctide and all of them presented with refractorytmeghock. Eight
patients had crescents in the histopathology amdpatients had thrombotic microangiopathy. Threepts had
APLA syndrome. All achieved only partial remission.

Average time to achieve complete remission waq£106) months and to achieve partial remission @i&s(+2.0)
months. Significant improvement in the serum albulmefore (2.27+0.70) and after 6 months (2.83+D.GR2
treatment was observed (P value=<0.001). Indigagiood response to therapy and also improved ioutréfter
initiation of therapy.

On one way ANOVA [Table 3], there were significaifferences in the baseline activity and chronidaitgices and
eGFR, among patients with no, partial, or completsponse. Patients with complete responses hadver lo
chronicity score and a shorter delay in treatmemgared to patients with no remission (P < 0.0@&}ients with
no remission had both higher chronicity and agtiuidices (P < 0.001). The serum albumin signiftbairmproved
following treatment in patients who achieved cortglemission (P < 0.001). The baseline proteinnegatively
correlated with the eGFR at end of the study. Theas a trend toward higher SLEDAI index in patientth no
remission (P = 0.034). This could be because ohctdry active disease in these patients (TableddTable 5).

There were no differences in the age at diagngsisder, clinical features (arthritis, rash, oraleu$, CNS disease,
serositis, photosensitivity), C3 levels, serum albny biopsy class, or therapy in patients with partial, or
complete remission. The class of biopsy (classnllV) did not correlate with the response. Theesw significant
correlation between eGFR at the study and ageaghdsis, hypertension and baseline renal funcRooteinuria at
end of study correlated with the activity indexyaticity index and hypertension and baseline rdoattion.
Remissionat the end of study correlated with agdiagnosis, hypertension, activity and chronicifpe specific
treatment given with mycophenolate or cyclophospHaror tacrolomus did not correlate with any of thecome
variables.

CNS involvement was present in 10/100 (10.0%) p#ie Leucopenia was present in 21(21.0 %) and
thrombocytopenia in 18(18.0%) patients. Hypothyigid is seen 9 patients.Two or more organ involvameas
present in 15 (15%) patients. Presence of otheroirgzolvement did not influence the renal response

Adverse events

The significant adverse events recorded were alasaecrosis of femur head in one patient, pulmgnar
tuberculosis in one patient, amenorrhea in tereptsj Herpes zoster in three patients, psychosigalsteroids was
experienced by one patient, acute pancreatitisngn and cataract in one patient. Leucopenia neatagiteither
dose reduction or withdrawal of drugs was not réedr Hemorrhagic cystitis was not seen in our ptgie

DISCUSSION

There has been a considerable improvement in theéval of patients with lupus nepbhritis, which hasen
attributed to an increased awareness, early réféaanephrologists, introduction of cyclophosphaenid
effectiveness of newer induction regimens, and eerall improvement in medical care. However forivas
reasons a significant proportion of patients witbus nephritis do not achieve complete remissi@pitke treatment
with cyclophosphamid®&.

The mean age of subjects in our study (28.21+9wmE) similar to the subjects who participated inltie study by
Gourley et al”’ Compared to the Caucasi8fiand African American patient§! the patients in the present study
had a higher creatinine level but a lower degregrofeinuria at baseline. They also had a youngerad onset and
lower activity, but higher chronicity indices onne¢ biopsy*?. Nephrotic syndrome was seen in 193of our
patients, which was comparable to studies don€lmysochou et &, Bono et alt”. Beji et ai*® and however
Martins et df¥! had less number of patients with nephrotic symerovarious studies have shown different number
of people with renal failure at presentation. Readlre was seen in 64% of our patients which a@sparable to
study done by Bono et'i. A younger age at diagnosis is considered to beoa pagnostic marker. In our study,
the age of patients at diagnosis ranged from M¥tgears. Twenty one patients belonged to the aggerof 10 to
20 years at the time of diagnosis. Over this aggeathe age at diagnosis (as well as the pregm)t \was
negatively correlated with remission and eGFR &t $kudy. This may have been due to a longer latdéoicy
treatment in those of older age. Other markersaafr pprognosis — hypertension, lower eGFR at basehnd a
higher chronicity and activity indices at baselimere also corroborated in our study.The prognasiit therapeutic
significance of the degree of activity (active afimation) and chronicity (glomerular scarring, tointerstitial
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fibrosis, and atrophy) in diffuse LN has been somacontroversidf”.Although some investigators have proposed
that high levels of chronicity are associated witogressive renal failure that is less likely tspend to
immunosuppressive therdfy;, others have noted that the degree of activity emebnicity are often similar in
patients who progress to renal failure and in theb® maintain stable renal functioMajority of our patient
belonged to class IV lupus nephritis(76%) and fo#d by class 111(10%). Blood urea and serum créagiwere
observed to be higher in Class IV as compared herotlasses. This could be explained by the sgvefitenal
lesion in Class IV. This finding confirm to othetudies reporting that creatinine >2.4 is associat@t poor
survival outcome reflecting more severe renal diseln our study class IV lupus nephritis who haaterchronicity
index had worst outcome in the form of partial resion and no remission similar results was obsewidd study

by yung et dt°. The rate of complete remission (41%) achievediinstudy was similar to that achieved by Korbet
et al,(43%¥% but higher remission were achieved in other s8fdi&?!A higher remission rate of 82% was
achieved by Moroni G et al,but this was due toutbe of oral cyclophosphamide with a higher cumuéatios&4 A
recent study done at southern India by Annavixagi al. achieved partial remissionof 30.77%olhivas similar

to our study (27%) and complete remission of 51.8%The rate of complete and partial remission frarather
study at eastern India showed 23.3% and 21% régelgc which much lesser than our stif8y

A much higher remission rate (78%) was achievedh witlonger duration of treatment by loannidis ef2hl
Comparing remission rates between studies of lupphritis is also limited by the varying definitomused to
define remission. For instance, proteinuria of lkes 1 g considered to be suggestive of remidsjoGourley et
al®in the NIH studies is much lesser stringent thandtiteria proposed by the KIDGIO which we consédein
our study. The other factors which assumed signifie in predicting remission were a higher eGFRhaarajula
et al study found predicting remission were a higf®FR and concurrent use of ACE inhibitors. We mtid use
ACE inhibitor in all patients and hence we were ablie to analyze this association. Serum creatiwae found to
be predictive in studies by lllei G&and Moroni &4 et al which is similar to the present study. Teported
rates of relapse vary from 25% at 5 years, to 46%0ayears?”?®. The duration of follow up was too short to
provide meaningful rates of relapse. Twenty perc#rdur patients experienced treatment failure sTikislightly
higher compared to the rate of treatment failuréhin Euro Lupus trial (16% in the low dose cyclogiltamide
arm; 20% in the high dose arf)the probably reason could be due to more numberpatients had higher
chronicity indices.

Strenghths of our study was good number of theyssudjects. All patients underwent biopsy and wectuded in
the study, standard protocol of treatment wasaitgt, rigid follow up to look for outcome. Howe\gnitation were
it is a short term study looking for the outcoméaietn may not be sufficient time to observe the omte. Analysed
all aged population, not excluded children dueitf@int type of manifestation in them.

CONCLUSION

An younger age at diagnosis, low GFR and high secugatinine at presentation, high activity and afaity

indeces and class V£V lupus in histopatholgy weoesidered to be a poor prognostic marker. Theooogcof
lupus nephritis with standard immunosuppressivénegs is reasonable, but immunosuppression is iassdavith

a high rate of infection. Early identification ofk factors and prognostic markers helps to irgtiaggressive
treatment at disease onset to obtain the bestmespo

Table 1: Baseline clinical characteristics of 70 gants

Clinical parameters NUMBER OF PATIENTS
Age (years) 28.21+9.41
Gender (M/F) 11/89
Arthritis 78
Rash (malar or peripheral) 62
Serositis (Pleuritis or pericarditig) 19
Fever at presentation 68
CNS manifestations 10
Oral ulcers 34
Photosensitivity 31
Hypertension at onset 33

Table 2: Baseline laboratory values in patients

Characteristics Values(%)
Leucopenia 21
Thrombocytopenia 18
Anti dsDNA positive 91
Nephrotic range proteinuria 34
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Hemoglobin (g/dl) 8.55+2.18

Serum Albumin (g/dl) at presentatign  2.27+0.70

Serum Albumin (g/dl) at 6 months 2.83+0.72

C3 low 77

C4 low 38

Urine protein excretion (g/24 h) 3.49+2.18

Serum creatinine (mg/dl) 2.12+1.70

eGFR (ml/min) 49.11+15.15.07|

Activity index 7.45+£11.53

Chronicity index 10.50+4.09

SLEDAI 1.56+1.68

Biopsy class 7.45+£11.53

Il

I 4

v 10

\Y 76

V+VI 4

V+III 3

eGFR at presentation 3

>90 ml/min

60-90 ml/min 33%

30-60 ml/min 20%

15-30 mi/min 29%

<15 ml/min 10%
8%

Fig 1 Bar diagram showing outcome of the treatment

40
30 A

10 A

Complete

Partial Remission

Remission

No Remission

Table 3: One way ANOVA between important baselinelinical and laboratory variables and patients catgorized into no, partial and
complete remission
variables — Respon'se to tr_ea_tment — Total P value
No Remission Partial remission Remission

Age in years 29.34+9.99 28.11+9.17 27.39+9.24 20211 0.682
Urineprotein24 hour 3.48+2.25 3.87+2.77 3.23+1.63 .4982.18 0.500
GFR 36.69+11.70 45.74+9.59 61.02+10.95 49.11+18715 <0.001**
Creatinine Presentatiop 2.8340.97 1.99+2.10 1.6731. 2.12+1.70 0.010**
Creatinine at 6 monthg 2.93+2.18 1.39+0.55 0.9530.5 1.70+1.56 <0.001**
Hemoglobin (g/dl) 8.48+1.66 8.35+1.45 8.74+2.86 58518 0.752
TLC 8207.19+6650.85  6395.56+2659.98  6589.46+2590.9054.78+4365.65 0.192
Platelet Count 2.22+1.32 1.72+0.82 2.25+0.95 2.10%1 0.101
Albumin Presentation 2.3740.75 2.07+0.63 2.31+0.69 2.27+0.70 0.235
Albumin at 6 months 2.47+0.63 2.70+0.65 3.20+0.67 .8320.72 <0.001**
SLEDAlindex 11.78+4.23 5.78+2.90 5.17+16.96 7.45581 0.034*
SBP (mm Hg) 132.69+19.76 125.56+15.53 124.59+20.25 127.44+19.09 0.166
DBP (mm Hg) 84.13+12.06 83.19+9.99 79.37+11.90 3419.56 0.176
Activity Index 14.2543.76 10.70+2.48 7.44+2.36 1m:8.09 <0.001**
Chronicityindex 2.72+1.37 1.70£1.79 0.56+1.16 1568 <0.001**
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Table 4: Pearson’s and point bi-serial correlatiorbetween outcomes and baseline variables

. . Biseriel /Pearson correlation with remission

Baseline variables

R value P value
Age at diagnosis -0.073 0.470
Hypertension 0.073 0.166
Nephrotic syndromse -0.097 0.176
eGFR baseline 0.662 <0.001**
Activity index -0.627 <0.001**
Chronicity Index -0.497 <0.001**

Table 5: Pearson’s and point bi-serial correlatiorbetween eGFR and proteinuria

. Pearson correlation with eGFR | Pearson correlatiomith proteinuria
Variables
r value p value r value p value
Age at diagnosis -0.083 0.413 0.029 0.778
Proteinuria -0.151 0.133 - -
eGFR baseline - - -0.151 0.133
Activity index -0.607 <0.001** 0.074 0.465
Chronicity Index -0.402 <0.001** -0.017 0.667
SLEDAI Index -0.314 0.001** -0.105 0.299
Hb -0.116 0.251 0.011 0.916
TLC -0.050 0.622 -0.083 0.412
Platelet count 0.103 0.309 -0.088 0.383
Alb at presentation 0.091 0.367 -0.149 0.139
Creatinine at presentation -0.462 <0.001** 0.252 01@**
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