B )

UNAI13Y Original Article

Factors Associated with Worsening Renal Outcomes and End Stage Renal Disease

in Lupus Nephritis in Saraburi Hospital

Sivakorn Nijthaworn', Udomsak Udompol®
' Resident in training, Department of medicine, Saraburi hospital Thailand

? Division of nephrology, Department of medicine, Saraburi hospital Thailand

Received: 16" May 2022
Revised: 13" July 2022
Accepted: 2™ Dec 2022

Abstract

Background: Lupus nephritis (LN) is one of the common manifestations among SLE patients, it manifests
mainly with proteinuria, edema, hematuria, or renal failure. About 10% of patients developing chronic
kidney disease (CKD) and end-stage renal disease (ESRD). The objective of our study was to identify
the risk factors associated with worsening renal outcomes and development of ESRD in patients with
lupus nephritis. Methods: We performed a retrospective cohort study of patients who were diagnosed
with lupus nephritis by kidney biopsy based on data from medical records in Saraburi hospital for the years
2010-2015. We collected patients’ clinical characteristics, laboratory data, treatment, and outcomes. The

| primary outcome measure was the presence of worsening renal outcomes (doubling of serum creatinine)
and ESRD in 3 years after receiving treatment.

Results: We identified 397 renal biopsies, of which 83 biopsies confirmed diagnosis of LN. Mean age
was 31 years at the time of renal biopsy. The most frequent histopathological class of LN was class
IV (74.7%) followed by class V (14.5%). Patients with histological class IV LN had a significantly lower
initial eGFR followed by class Ill group. The multivariate analysis showed that clinical presentation of
nephrito-nephrotic syndrome was the risk factor of both worsening renal outcomes (HR = 6.21, 95%Cl
= 1.83-21.07, p = 0.003) and development of ESRD (HR = 5.56, 95%C| = 1.23-25.07, p = 0.026). Same
as acute kidney injury (AKI), was the risk factor of both outcomes (HR = 4.52, 95%C| = 1.33-15.36,
p = 0.016), (HR = 8.84, 95%Cl = 1.15-67.98, p = 0.036). In contrast, older age was the factor that slight-
ly decreased the risk of worsening renal outcomes (HR = 0.93, 95%Cl = 0.88-0.99, p = 0.021).

Conclusions: Data from medical records in Saraburi hospital show that the risk factors associated with
worsening renal outcomes (doubling serum creatinine) and development of ESRD in 3 years after
receive treatment are the clinical presentation of nephrito-nephrotic syndrome and acute kidney
injury (AKI) at the presentation.
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ESRD, Risk factors

@ . . o1sanslsuwenunads:us
UN36 adun 2 Us:91fiau NsnoiAu - SudiAl 2565 Vol.36 No.2 July -~ December 2022



©

k.

UNANYD

nsniaugila (Lupus nephritis) ulsafinuldveslugihefidulsaeanead (SLE) Gagtheenaunde
o1nsvesmsilusausaluiaans, onisuay, Jaanzsduden M%aﬁﬂ’]’luiﬁl’a’lﬂIG]EJW‘IJ’J'WU?U:LI’IM 10%
Guaqmmmumeﬂ,ﬁﬂlmwLi'emLLayﬂmmﬂuisﬂlmﬂmaiﬁy ya@msﬂu‘mam mmaaummﬂsummwamm
{]‘\]R]EJLﬁ‘c’J\‘i‘VIiJNaG]’e]ﬂ’]iLﬂﬂﬂﬁi%ﬁﬂ’]u%@ﬂ@%uﬁmLLauﬂﬁLﬂﬂﬂ’nulG]’ﬂEJLSE)i\ﬁuEJL’&GWI’]EJI‘LJNU’JEJIiﬂlG]E)ﬂLﬁU@ﬂﬁ

mmf\]auLUummaawﬂﬂmsuazial,wuaawaa (retrospective cohort study) maamma‘[sﬂlmmauaﬁa
Vllﬂ’i“l_lﬂ']ﬁ’luﬁ]a‘éﬂﬂ&lﬂ’]iL‘\]’]”G]‘i’Jﬁ]“UULNEJIG] IWEJLﬂU‘UE]lIa‘\]’mL’Jslﬁ‘”LUEJ'LJGUENNU’JEJ‘\]’]ﬂI‘NWEJ’]U’]aﬁ’i‘“UiG]\‘iLLG]
U w.A. 2553 4 2558 Imamwamaﬂwmvmmauﬂ SUEJiJa‘VI’NM@ﬂﬂgumﬂ’ﬁua”ﬂ?iiﬂ@’]SUEJQNU’JEJLLG]a‘“iWEJ
Naﬂ’]iﬂﬂ‘lﬂ’maﬂﬂaﬂ’]iLﬂﬂﬂ’]i‘Vl’N’]u“UENiﬁWlLLEJ’GN (Nﬂ’] serum creatinine WWNIUDLIUDY 2 1111377
serum creatinine LAu) LLazm’iLﬂ@ﬂnﬂﬁl’J’]BLi@’iﬂizﬂzamﬂ"lfﬂu%ﬂznaﬁ 3 ‘U‘M@xﬂﬂi‘Uﬂ"ﬁiﬂ‘Uﬂ

mmmvawﬂﬂm‘usuauamsmvmsawumalmsuamﬂwmum 397 au lnedaudildsun1sided
TﬁﬂlmaﬂLauai’]aaWﬂmﬁmm%ul,ualmmwm 83 AU mmaammwmmmvmmsmmﬁuumdma 319
I@EJWU’MLUulmaﬂLauaﬂa%umw a mm/la@ (76.7%) uazsesauAevdail 5 (14.5%) Imawmwﬂwmﬂu
Iﬁﬂlmamauai‘]aww a4 %“Nﬁﬂﬂ’]i%?ﬂ’]u%aﬂlﬁlLiuﬁluuaﬂﬂj’mﬂlﬂi‘iﬂi@@ﬂLﬁ‘Ua‘{]ﬁ"ljuﬂEJu‘] PNNANITANY
mamm%awuwmmmEJmemimmst’;“ nephrito- nephrotlc syndrome Wagniglanneldeunau
(acute kldney injury) Lﬂui’]a%Lawuaqmimmm'ﬁmmﬁuaﬂmwLLaaqLLavmﬁmmmavlm’]EJLsaNiszvaﬂmaJ
mesmmmmsuaawﬂwmaammsmmmimmumaﬂmmLLaaaLaﬂuaa

ANHANITANTN mmwammﬂmmwaumaﬂiqwmmaaﬁum wuntaseidesinnadenaiansyine
GuaaimwLL&JaaLLaumsmmmaJmﬂaLsaﬁaivmammﬂmw ¥1an 3 UwaﬁmumsiﬂwﬂuwmaiiﬂlmaﬂLauaﬁa
fio Nsilonnsinien1Ig nephrlto nephrotic syndrome Wazn1glaeideunadu (acute kidney injury)

&

FIILLELLIA Lills[,‘u‘li’)ﬂ mumawumalm

o

Adfey : lndniauala, wwauead, lonne, leneFesy, lnneFessuzaarie, Jadeides

Introduction

Systemic lupus erythematosus (SLE) is a multisystem, autoimmune disease. It can be presented
with various clinical manifestations. Lupus nephritis (LN) is one of the common manifestations among
SLE patients, it manifests mainly with proteinuria, edema, hematuria, or renal failure *

Lupus nephritis can be found in approximately 25-75% in SLE patients, depending on the
population studied and diagnostic criteria °. Despite improvements in the treatment of lupus nephritis,
about 10% of patients remain developing chronic kidney disease (CKD) and end-stage renal disease
(ESRD) that required renal replacement therapy °.

Saraburi hospital is a tertiary care center in rural area of Thailand. We did a lot of kidney biopsy
a year especially patients with diagnosis of SLE with renal involvement.

Previous studies have documented powerful risk factors for developing ESRD in patients with LN
such as age, race, gender, blood pressure, level of serum creatinine, proteinuria, anti-dsDNA titer,
hypocomplementemia, histopathological findings (International Society of Nephrology/Renal Pathology
Society class and activity and chronicity indexes), and treatment as well *°

This study objective is to identify the risk factors associated with worsening renal outcomes and
development of end stage renal disease (ESRD) in patients with lupus nephritis in Saraburi hospital.
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Patients and Methods

Study design

We performed a retrospective cohort study to identify risk factors associated with renal outcomes
and development of ESRD in patients with lupus nephritis in Saraburi hospital.

We conducted a retrospective cohort of patients who were diagnosed with lupus nephritis by
kidney biopsy. Data gathering was done from January 2010 — December 2015. Patient’s clinical characteristics,
laboratory data, treatment and outcomes were collected. This study has been conducted under the
GCP and approved by Saraburi hospital ethical committee for clinical research number SRBR65-008.

Study population and data collection

Between January 2010 — December 2015, 397 renal biopsies from medical records in Saraburi
hospital were identified. 83 patients with renal biopsy-proven LN were enrolled in the study. LN
histological class was based on ISN/RPS classification 2004. We completed one data record form
per patient to collect the following variables; age, gender, health insurance scheme, blood pressure,
initial serum creatinine and estimated glomerular filtration rate (eGFR) and at 3 years after received
treatment, clinical features (hypertension, diabetic mellitus, coronary artery disease, stroke), proteinuria,

urine protein/creatinine ratio (UPCR) [mg/¢], microscopic hematuria, the main clinical syndromes
(nephrotic syndrome, nephritic syndrome, nephrito-nephrotic syndrome, acute kidney injury, chronic
kidney disease), LN histological classification, initial laboratory data (hemoglobin, white blood cell
count, serum sodium and potassium level, serum albumin) and treatment regimen for LN. Nephrotic
syndrome was defined as proteinuria > 3 g¢/day or UPCR > 3 g/¢. Nephritic syndrome was defined as
hematuria (dysmorphic red blood cell in urine) with hypertension, oliguria, edema or reduced GFR.
Hypertension was defined as blood pressure > 140/90 mmHg or the use of anti-hypertensive medication.
Estimated GFR (eGFR) was calculated using the equation developed by the Chronic Kidney Disease Epi-
demiology Collaboration (CKD-EPI). Acute kidney injury (AKI) was defined as increase in serum creatinine >
0.3 mg/dl in 48 hours or increase in serum creatinine to 1.5 times baseline or more within the last 7
days or urine output less than 0.5 ml/ke/hour for 6 hours, while chronic kidney disease (CKD) was
defined as KDIGO 2012 criteria for CKD.

Inclusion criteria of patients were age > 15 years, biopsy-proven LN and had at least 3 years
of follow-up at Saraburi hospital. Exclusion criteria were pregnancy, incomplete medical records, or
diagnosis of other kidney disease other than LN.

Outcome measurement

The primary outcome was the identification of the risk factors associated with worsening
renal outcomes and development of end stage renal disease (ESRD) in patients with lupus nephritis in
Saraburi hospital. The outcome measure was the presence of worsening renal outcomes and ESRD in
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3 years afterreceived treatment. Worsening renal outcomes was defined as doubling of serum creatinine
and ESRD was defined as eGFR < 15 ml/min/1.73m2 at least 3 months or received renal replacement therapy.

Statistical analysis

Data were analyzed by using STATA software for windows, version 15. A univariate was per-
formed to assess the factors associated with worsening renal outcome and development of ESRD in 3
years after received treatment. The student’s t-test was used for continuous variables, and the chi-squared
test or analysis of variance test was used for categorical variables. Any variables determined to
have a significant association with worsening renal outcome and development of ESRD were subsequently
entered in a multivariate, logistic regression model. A p-value of < 0.05 was considered statistically
significant.

Eighty-three biopsies were confirmed diagnosis of LN (20.9% of all renal biopsies). Mean age
was 31 years at the time of renal biopsy. Ninety percent were female, and ten percent were male.
The most common initial clinical presentation was nephritic syndrome (72.3%). Forty-nine percent of
patients had hypertension and most patients did not have CKD at baseline. The most frequent
histopathological class of LN was class IV (74.7%) followed by class V (14.5%) (Table 1).

Patients with histological class IV LN had a significantly lower initial eGFR followed by class Il
group. Histological class IV and class V of LN had higher UPCR and proteinuria than in the other group
(p < 0.001, p = 0.014). In class IV, the most common clinical presentation in this group was nephritic
syndrome and in class V was nephrotic syndrome. Patients with histological class IV of LN were younger
than another group (p < 0.001). The prevalence of AKI and microscopic hematuria were significantly
higher in histological class IV group as compared to class Ill group (p < 0.001). More than 80% of patients
with LN class Il and IV were treated with NIH regimen. (Table 2).

Multivariate analysis was applied in order to determine the risk factors that were associated
with the worsening renal outcomes and development of ESRD in 3 years after treatment. Clinical
presentation of nephrito-nephrotic syndrome was the risk factor of both worsening renal outcomes
(HR = 6.21, 95%Cl = 1.83-21.07, p = 0.003) and development of ESRD (HR = 5.56, 95%Cl| = 1.23-25.07,
p = 0.026). Same as AKI, was the risk factor of both outcomes (HR = 4.52, 95%C| = 1.33-15.36, p =
0.016), (HR = 8.84, 95%Cl = 1.15-67.98, p = 0.036). Microscopic hematuria or nephritic syndrome were
associated with worsening renal outcomes (HR = 8.2, 95%Cl = 1.1-61.08, p = 0.04). In contrast, older
age was the factor that slightly decreased the risk of worsening renal outcomes (HR = 0.93, 95%CI =
0.88-0.99, p = 0.021). Other variables such as gender, proteinuria, UPCR, histological class of LN were
not significantly increase or decrease risk of outcomes in this study (Table 3).
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Table 1. Baseline clinical and demographic characteristics.

Baseline clinical and demographic characteristics Total (n=83)
Mean age +/- SD, years 3104 £94
Gender

Female 75 (90.4%)
Male 8 (9.6%)

Health insurance scheme

CMBS 4 (4.8%)

SSS. 37 (44.6%)

LG, 42 (50.69%)
Mean SBP +/- SD, mmHg 138.19 + 24.55
Mean DBP +/- SD, mmHg 87.89 £ 17.09

Clinical features

Hypertension 41 (49.4%)
Diabetic mellitus 11 (13.3%)
Coronary artery disease 3 (3.6%)
Stroke 3 (3.6%)
Urinalysis
Proteinuria
1+ to 2+ 14 (16.9%)
3+ to 4+ 69 (83.1%)
UPCR
< or = 1000 mg/g 4 (4.8%)
1001-3000 mg/g 21 (25.3%)
3001-5000 me/e 18 (21.7%)
>5000 mg/e 40 (48.2%)
Microscopic hematuria 60 (72.3%)

Clinical syndromes

Nephrotic 58 (69.9%)

Nephritic 60 (72.3%)

Nephrito-nephrotic 42 (50.6%)

AK 49 (599%)

CKD

No CKD 77 (92.8%)
CKD stage 1-2 3 (3.6%)
CKD stage 3 3 (3.6%)
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Histological class of LN

LN class Il 4 (4.8%)

LN class Ill 5 (6%)

LN class IV 62 (74.7%)

LN class V 12 (14.5%)
Laboratory data

Mean hemoslobin, g/dl 9.89 + 1.71

Mean white blood cell count, cell/mm3

8250.6 + 3910.13

Mean serum Na, mmol/L 139.04 + 3.65
Mean serum K, mmol/L 329 +0.78
Mean serum albumin, g¢/dl 273 + 0.67
Mean initial serum Cr, mg/dl 1.78 £ 1.76
Mean initial eGFR, ml/min/1.73 m2 61.1 +31.3
Treatment

Steroid alone 10 (12%)
NIH regimen 63 (76%)
MMF induction therapy 10 (12%)

o1sanslsuweunads:us

UA36 aduR 2 Us:91Fiau nsnoAL - SU21AU 2565 Vol.36 No.2 July - December 2022




Table 2. Clinical and demographic characteristics according to the histolosical type.

Variables LN class I-lI LN class Il LN class IV LN class V p-value
(n=4) (n=5) (n=62) (n=12)
Mean age +/- SD, years 33.75+ 981 46.8 + 9.88 29.15+ 8.42 33.33 + 7.87 <0.001*
Gender
Female 3 (75%) 5 (100%) 55 (88.7%) 12 (100%) 0.378
Male 1 (25%) 0 (0%) 7(11.3%) 0 (0%)
Hypertension 1 (25%) 2 (40%) 35 (56.5%) 3 (25%) 0.156
Proteinuria
1+ to 24 3 (75%) 1 (2090) 9(14.5%) 1 (8.3%) 0.014*
3+ to 4+ 1 (25%) 4 (809%) 53 (85.5%) 11 (91.79%)
UPCR
< or = 1000 mg/g 2 (50%) 0 (0%) 1 (1.6%) 1 (8.3%) <0.001%
1001-3000 mg/g 1 (25%) 4 (80%) 14 (22.6%) 2 (16.7%)
3001-5000 me/s 1 (25%) 0 (0%) 13 (21%) 4 (33.3%)
>5000 me/e 0 (0%) 1 (20%) 34 (54.8%) 5(41.7%)
Initial serum Cr, mg/dl 0.83 £ 0.05 1.15 + 0.47 202+£195 113+ 0.71 0.207
Initial eGFR, ml/min/1.73 m2 96 + 9.83 68.4 + 26.02 53.55 + 2745 85.42 + 37.66 0.001*
Microscopic hematuria 2 (50%) 3 (60%) 55 (88.7%) 0 (0%) <0.001*
Clinical syndromes
Nephrotic 1 (259%) 1 (209%) a7 (75.8%) 9 (75%) 0.012%
Nephritic 2 (509%) 3 (60%) 55 (88.7%) 0 (0%) <0.001*
Nephrito-nephrotic 0 (09%) 0 (0%) 42 (67.7%) 0 (0%) <0.001*
AKl 0 (0%) 2 (40%) 44 (719%) 3 (259%) 0.001%
CKD
No CKD 4 (1009%) 5 (1009%) 59 (95.2%) 9 (7590) 0.22
CKD stage 1-2 0 (0%) 0 (09%) 2 (3.2%) 1 (8.3%)
CKD stage 3 0 (0%) 0 (09%) 1 (1.6%) 2 (16.7%)
Treatment
Steroid alone 4 (1009%) 0 (0%) 0 (09) 6 (50%) <0.001*
NIH regimen 0 (0%) 4 (80%) 57 (91.9%) 2 (16.79%)
MMF induction therapy 0 (0%) 1 (20%) 5(8.1%) 4 (33.3%)

Data are presented as mean +/- SD for continuous variables and percentages for categorical variables.
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Table 3. Risk factors associated with worsening renal outcomes (doubling serum creatinine) and development

of ESRD in 3 years after treatment.
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Variables Doubling serum Cr ESRD
HR (95%Cl) p-value HR (95%Cl) p-value
Age (years) 0.93(0.88,0.99) 0.021* 0.94 (0.87,1.01) 0.085
Male gender 1.66 (0.49,5.63) 0.417 3(0.83,10.89) 0.095
Health insurance scheme
CMBS Reference Reference 1
SSS. N/A 0.921 N/A 0.938
uc. N/A 0.918 N/A 0.936
SBP (mmHg) 1.01(1,1.03) 0.068 1.01 (0.98,1.03) 0.678
DBP (mmHg) 1.02(1,1.04) 0.048* 1.02 (0.99,1.05) 0.218
Clinical features
Hypertension 2.51(0.98,6.48) 0.056 1.58 (0.52,4.84) 0.420
Diabetic mellitus 0.04 (0,8.63) 0.240 0.04 (0,38.82) 0.358
Coronary artery disease 1.27(0.17,9.46) 0.816 N/A 0.638
Stroke 0.05(0,994.72) 0.547 N/A 0.638
Proteinuria
1+ to 2+ Reference 1 Reference 1
3+ to 4+ N/A 0.182 N/A 0.297
UPCR
< or = 1000 mg/g
1001-3000 mg/g N/A 0.931 N/A 0.947
3001-5000 me/e N/A 0.926 N/A 0.938
>5000 mg/g N/A 0.919 N/A 0.937
Microscopic hematuria 8.2(1.1,61.08) 0.040% 4.62 (0.6,35.54) 0.141
Clinical syndromes
Nephrotic 4.19(0.98,18) 0.054 5.44(0.71,41.82) 0.104
Nephritic 8.2(1.1,61.08) 0.040% 4.62 (0.6,35.54) 0.141
Nephrito-nephrotic 6.21 (1.83,21.07) 0.003* 5.56 (1.23,25.07) 0.026*
AKI 4.52 (1.33,15.36) 0.016* 8.84 (1.15,67.98) 0.036*
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CKD
No CKD Reference 1 Reference 1
CKD stage 1-2 N/A 0.983 N/A 0.983
CKD stage 3 3.5(0.81,15.05) 0.092 8.99 (1.93,41.75) 0.005*
Histological class of LN
LN class |-l Reference 1 Reference 1
LN class Il N/A 1.000 N/A 1
LN class IV N/A 0.946 N/A 0.958
LN class V N/A 0.953 N/A 0.961
Laboratory data
Hemosglobin (g/dl) 0.93(0.73,1.17) 0.529 0.96 (0.7,1.3) 0.772
WBC count (cell/mm3) 1(1,1) 0.448 1(1,1) 0.095
Serum Na (mmol/L) 1.12(1,1.26) 0.058 1.11 (0.96,1.29) 0.160
Serum K (mmol/L) 0.79 (0.43,1.45) 0.453 1.05(0.53,2.09) 0.887
Initial serum Cr (mg/dl) 1.1(0.92,1.3) 0.296 1.17 (0.99,1.38) 0.065
Initial eGFR (ml/min/1.73 m2) 0.98 (0.97,1) 0.017* 0.96 (0.94,0.99) 0.002*
Serum albumin (g/dl) 0.86 (0.46,1.62) 0.646 1.25(0.55,2.87) 0.593
Treatment
Steroid alone N/A 0.975 N/A 0.981
NIH regimen 0.59 (0.2, 1.76) 0.345 0.47 (0.13, 1.69) 0.245
MMF induction therapy Reference 1 Reference 1
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Discussion

This retrospective study demonstrates that clinical presentation of nephrito-nephrotic syndrome
and acute kidney injury (AKI) at presentation are factors associated with worsening renal outcomes
and developing ESRD in 3 years after treatment in patients with LN in Saraburi hospital. Present
microscopic hematuria or nephritic syndrome are associated with worsening renal outcomes.

As the same results, previous studies have shown that elevated serum creatinine (AKI) at the
time of renal biopsy that was found mostly in clinical syndrome of nephrito-nephrotic syndrome was
associated with progression of ESRD in LN patients “®. According to this result, it may represent
a useful screening tool to identify patients at high risk for progression of renal failure and development
of ESRD.

In general, SLE can occur at any age, this study showed that older age was slightly decreased
risk of worsening renal outcomes. Previous reports have shown that age at onset was associated with
clinical presentation and outcome. Pediatric series of SLE have reported that renal disease was more
severe in children than in adults*'°, but other studies did not show such finding "™

SLE mainly affects young women, in contrast to our results, several studies have reported that
P Our study had small
sample size of men (9.6%) as compared to other studies, that may affected the outcomes and gave
different results from previous studies.

men have a worse prognosis and more severe renal impairment than women

Proteinuria is a characteristic feature of LN. Proteinuria by urinary analysis 3+ to 4+ was present
in 83.1% of our patients, of whom 69.9% had nephrotic-range proteinuria (UPCR > 3,000 mg/9).
In previous studies, the presence of proteinuria is a factor that relates to the development of progressive
renal failure **°. An increase in proteinuria of 1 g/day increases the likelihood of worse renal function
by 15% at the time of renal biopsy". In our study, proteinuria and UPCR were not significantly increase or
decrease risk of worsening renal outcome by doubling serum creatinine or development of ESRD in
3 years. These may be because of our study had smaller sample size than other study and had few
patients of UPCR < 1,000 mg/g (4.8%).

The most frequent histological class of LN in our study was diffuse proliferative glomerulone-
phritis (LN class IV, 74.7%), which is consistent with previous studies "', In retrospective studies,
patients with LN classes lll and IV have higher risk of poor renal outcomes '*"*. Accordingly, our study
shows that patients with LN class IV had a lower initial eGFR than other classes but not associated with
doubling serum creatinine and development of ESRD in 3 years after received treatment.

There are some limitations in this study. First, it is retrospective study that collects data from
one single center that makes this study obtains lesser number of patients and characteristic data are
undiversified. In addition, as patient data were mostly obtained from the medical chart review, which
meant that some information were not completed record or missing. Last, this study has unequal
number of each histological class of LN (few patients of LN class I-Il and Ill). According to 3 years data
gathering from Saraburi hospital,this study may help to identify patients at risk for progressive renal
failure and development of ESRD after received treatment.

In conclusion, this retrospective study of LN patients from Saraburi hospital shows that the
risk factors associated with worsening renal outcomes (doubling serum creatinine) and development of
end stage renal disease (ESRD) in 3 years after receive treatment are the clinical presentation of
nephrito-nephrotic syndrome and acute kidney injury (AKI) at the presentation.
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