
 
 
 

 REV SEN  
 rev-sen.ec             
 

 

  

 * Corresponding author 

 Email: María José Cajas Romero <mjcajas@uce.edu.ec>/Address: Medicine Campus. Iquique 132-Quito 170136, Postgraduate Institute, Central University 
of Ecuador. Tel. (593-) 3215-082. REV SEN. 2024; 12 (1): 51-63 | 

 

Received: November 22, 2023. 
Accepted: January 27, 2024. 
Published: February 21, 2024. 
Editor: Dr. Franklin Mora Bravo. 

Cite: 
Cajas M, Chonata J. Evaluation of 
remission of lupus nephritis in pa-
tients aged 18 to 45 years with in-
duction immu-nosuppressive treat-
ment. A single-center observa-
tional study. REV SEN 
2024;12(1):51-63. 

DOI: http://doi.org/10.56867/72 
Sociedad Ecuatoriana de Ne-
frología, Diálisis y Trasplantes. 

 
ISSN-L: 2953-6448 

 Copyright 2024, María José 
Cajas Romero, Jorge Chonata 
Quinteros. This article is distrib-
uted under the Creative Com-
mons CC BY-NC-SA 4.0 Attribu-
tion License, which allows the use 
and redistribution citing the 
source and the original author for 
noncommercial purposes. 
 

Evaluation of remission of lupus nephritis in pa-
tients aged 18 to 45 years with induction immuno-
suppressive treatment. A single-center observa-
tional study. 
María José Cajas Romero ID 1, Jorge Chonata Quinteros ID 1 

1. Posgrado de Nefrología, Facultad de Ciencias Médicas, Universidad Central del Ecuador. 

Abstract 

Introduction: Lupus nephritis (LN) occurs in 50% of patients with systemic lupus erythema-
tosus (SLE). The standard of induction treatment consists of corticosteroids plus immunosup-
pressants such as cyclophosphamide or mycophenolate mofetil (MMF). Achieving remission 
correlates with long-term renal survival. The objective of the present study was to evaluate the 
remission of LN in patients aged 18 to 45 years with induction immunosuppressive treatment 
to assess the effectiveness of cyclophosphamide and MMF. 

Methods: A retrospective analytical observational cohort study was conducted at the Eugenio 
Espejo Specialty Hospital. There were 185 patients with LN, 68 of whom met the inclusion 
criteria. The selected variables were sex, ethnicity, age at diagnosis of lupus and LN, antiphos-
pholipid syndrome (APS) antibodies, SLEDAI-2K, HBP, ISN/RPS Class, induction immuno-
suppressant, clinical remission and reactivation. Descriptive tests were performed, and inferen-
tial tests with a P value <0.05 in the SPSS version 25 program were conducted. 

 Results: Sixty-eight patients were analyzed. LN was more frequent in women (95.6%) of 
mixed ethnicity (97.1%), with a mean age of diagnosis of lupus of 27.7 ± 8.1 years and of LN 
of 28.8 years ± 9.3 years; 16.2% presented positive antibodies for APS, and 63.2% presented 
HTN at diagnosis. According to renal biopsy, most patients were classified as LN class IV. At 
3.6 and 12 months, no difference was found in remission or reactivation between the cyclo-
phosphamide and MMF groups (P <0.05). 

Conclusion: The efficacy of MMF is comparable to that of cyclophosphamide in terms of 
remission and reactivation in our population. 
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ystemic lupus erythematosus (SLE) is a chronic, multisystemic 
and complex autoimmune disease with significant variability in 
its clinical presentation, evolutionary course and prognosis [1]. 

The epidemiology of SLE reveals marked global variability, and it is 
considered a rare disease [2]. 

 Among the various manifestations of SLE, Lupus Nephropathy 
( LN) is a critical and challenging complication that occurs in approx-
imately half of SLE patients. Anomalies in innate and adaptive im-
munity and genetic polymorphisms predispose certain ethnic groups 
to this pathology and are more common in Latin Americans, African 
Americans, and Asians [3 -5]. 

 The alterations in the urinary sediment observed in the ele-
mental and microscopic urine of a patient with SLE led us to think 
about a possible association with LN; however, histopathological 
studies remain the gold standard for its diagnosis [6]. 

 Its treatment and prognosis constantly evolve as new therapies 
and therapeutic approaches emerge. Despite this, there are no studies 
in Ecuador in patients with LN that assess the efficacy of two of the 
drugs most commonly used as part of induction treatment worldwide 
and that are included in the National Table of Basic Medicines of 
Ecuador, Cyclophosphamide. and mycophenolate [7]. 

SLE is considered a global health problem, with a prevalence 
that ranges between 13.0 and 7713.5 per 100,000 inhabitants per year 
and an incidence between 1.5 and 11.0 per 100,000 inhabitants per 
year [8,9]. 

LN is one of the most frequent complications that unevenly af-
fects certain ethnic groups, with a higher incidence in African Amer-
ican (34%-51%), Hispanic (31%-43%), and Asian (33%-55%) pa-
tients. Compared to Caucasian patients (14%-23%) [3,10]. 

LN leads to an increase in the absolute risk of progression to 
chronic kidney disease (CKD) and increases the probability of death 
at ten years of evolution from 6 to 6.8 times more than in patients 
with SLE without nephritis, which forces us to identify this condition 
early and administer timely immunosuppressive treatment [3]. 

 After establishing the histopathological diagnosis of lupus ne-
phritis, treatment is based mainly on the use of glucocorticoids plus 
immunosuppressants [11]; two of the essential immunosuppressants 
used in induction therapy, cyclophosphamide and MMF, are in-
cluded in the present work. 

The therapeutic results can vary significantly according to the 
inherent conditions of the patients, such as ethnicity, tolerance to the 
drug, and adverse effects. However, it has yet to be possible to deter-
mine a difference concerning the efficacy between cyclophosphamide 
and MMF [12,13]. 

 When reviewing the studies carried out in the national context 
based on Pubmed, Scielo, Epistemonikos, and Web of Science, we 
found 29 studies on LN, of which only 2 included induction treat-
ments; however, biological drugs such as Rituximab were not identi-
fied, and cohort studies or clinical trials involving Cyclophosphamide 
or MMF were not found. In addition, based on COBUEC reposito-
ries, approximately 82 studies related to LN were found, all of which 
covered the epidemiological aspects of LN prevalence and mortality 

but not aspects associated with the therapeutic efficacy of induction 
schemes and their relationship with clinical remission. 

 Faced with this situation, this study provides information on 
our population regarding therapeutic efficacy in clinical remission 
with two drugs recommended by international and national guide-
lines [7,11]. 

 The objective of this research was to evaluate the frequency of 
remission of lupus nephritis in patients aged 18 to 45 years who re-
ceived immunosuppressive induction therapy for the evaluation of the 
efficacy of cyclophosphamide and MMF at the Eugenio Espejo Spe-
cialty Hospital, Pichincha- Ecuador, during the period from 2018-
2022. 

Materials and methods 
Study design 
An observational, analytical, and retrospective study was carried out. 

Stage 
This research was conducted at the Eugenio Espejo Specialty Hospi-
tal, Pichincha-Ecuador, from January 1, 2018, to December 31, 2022. 

 Universe and sample 
 The population consisted of 185 records of patients diagnosed with 
LN between 2018 and 2022 at the Eugenio Espejo Specialty Hospital, 
of which 68 patients met the inclusion criteria. The sample size was 
not estimated due to the anonymized database access of the entire 
population. 

Inclusion criteria 
 Patients aged 18 to 45 years with a confirmed histopathological diag-
nosis of LN and referred for immunosuppressive treatment, who com-
pleted the follow-up periods considered in the induction phase of the 
immunosuppressive treatment and whose clinical parameters were 
available, were included. Activity criteria for lupus nephritis. 

Exclusion criteria 
 •  Patients with a glomerular filtration rate lower than 30 
mL/min/1.73 m2 at admission. 
 • Patients whose comorbidities have not allowed the admin-
istration of the induction regimen with immunosuppressants. 
 •  Pregnant or lactating patients at the time of admission. 
 • Patients whose records did not have complete clinical or fol-
low-up information for the execution of this research. 

Variables 
The variables studied were sex, ethnicity, age at diagnosis of SLE and 
LN, APS antibodies, SLEDAI-2K, HTN, ISN/RPS class, induction 
immunosuppressant, clinical remission, and reactivation, detailed in 
the operationalization table of variables a continuation. 
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Statistical analysis 
 The qualitative variables were described through relative and abso-
lute frequencies. In contrast, the quantitative variables were analyzed 
with measures of central tendency (mean/median) and dispersion 
(standard deviation, range, maximum and minimum value). The re-
sults of these analyses are presented in tables or representative graphs. 

Bivariate analysis 
To establish the relationship between the sociodemographic and clin-
ical variables related to the severity of the disease and the occurrence 
of remission in the follow-up periods, the chi-square test of Pearson’s 
test of hypothesis contrast for qualitative variables was applied. An α 
value of 1.96 was established with a P <0.05 for statistical significance 
with a 95% confidence interval. Additionally, the Pearson chi-square 
test was used to analyze the relationship between the type of drug used 
for the induction of clinical remission and the reactivation or relapse 
of the disease during the follow-up period. A P <0.05 was considered 
to indicate statistical significance. 

Results 
Study participants 
Sixty-eight patients were included in the study. 

 Characteristics of the study group 
 There were 65 women (95.6%) with a Mestizo ethnicity in 97.1% of 
the patients (n = 66). Regarding their clinical history, 20.6% (n = 14) 
had a previous diagnosis of SLE, 14.7% (n = 10) of those who were 
taking MMF plus corticosteroids, 4.4% (n = 3) were taking cortico-
steroids alone, and 1.5% (n = 1) were taking azathioprine. A total of 
16.2% of patients (n = 11) were diagnosed with APS with positive an-
tibodies. The mean age at diagnosis of SLE was 27.7 ± 8.1 years, and 
that at diagnosis of LN was 28.8 ± 9.3 years. Among the patients with 
a previous diagnosis of SLE, the mean age at presentation of LN was 
4.8 ± 2.2 years (Table 1). 

Characteristics of the group with signs of severity 
 Table 2 shows that 100% of patients (n = 68) presented with active 
SLE with a 2K SLEDAI > 12 (94.1%). The most frequent extrarenal 
manifestations were inflammatory rash in 19.1% (“n” = 13), arthritis 
in 13.2% (“n” = 9), and alopecia in 5.9% (“n” = 4). Regarding the 
analytical parameters of the SLEDAI-2K, 5.9% (n = 4) presented 
with leukopenia, 11.8% (n = 8) with platelet deficiency, 70.6% (n = 
48) with the consumption of complement C3, 76.5% (n = 52) with the 
consumption of C4 and 19.1% (n = 13) with high levels of anti-DNA. 
Regarding the SLEDAI 2K and the renal domain, 25% (“n” = 17) 
reported urinary casts, 88.2% (“n” = 60) reported microhematuria, 
77.9% (“n” = 73) reported pyuria, 39.7% of patients (“n” = 27) had 
proteinuria between 500 and 3500 mg, and 60.3% (“n” = 41) had 
proteinuria greater than 3500 mg, with a mean of 3030 ± 2070 mg in 
24-hour urine. 

 Table 1. Sociodemographic and clinical characterization. 

 Variable “n”= 68 
 
% 

 Sex  Female 65 95.6 
 Male 3 4.4 

 Eth-
nicity 

 Mixed race 66 97.1 

 Afro-Ecuadorian 2 2.9 

 Clini-
cal his-
tory 

 High blood pressure 10 14.7 
 Recurrent urinary tract infection 3 4.4 
 Systemic Lupus Erythematosus 14 20.6 
 Other 16 23.5 
 None 25 36.8 

Previ-
ous 
medi-
cation 

 Azathioprine 1 1.5 
 Corticoid 3 4.4 
 MMF + corticosteroid 10 14.7 
 None 53 77.9 

 SAF 
 Yes 11 16.2 
 No 57 83.8 

  mean (years) ± SD 

 Age 
 SLE diagnosis, 27.7 ± 8.1 
 Diagnosis of LN, 28.8 ± 9.3 
 SLE/NL age difference * 4.8  ± 2.2 

 * Patients with a history of SLE. 

In addition, other clinical and analytical parameters at admission in-
dependent of the SLEDAI 2K were described; 63.2% of patients ("n" 
= 43) presented high blood pressure at diagnosis. A mean creatinine 
of 1.06 ± 0.56 mg/dl was observed for the nitrogen compounds. A 
total of 64.7% of patients (n = 44) were admitted with a creatinine 
concentration <1.2 mg/dl, and only 11.8% (n = 8) had a creatinine 
concentration > 2 mg/dl, as described previously (Table 2). 

Classification by renal biopsy 
Regarding renal biopsy, the most frequently biopsied classes were 
44.1% (“n” = 30) Class IV LN, 23.5% (“n” = 16) Class III, and 11.8% 
(“n” = 8) Class II Table 3. 

Table 4 When comparing the clinical and analytical character-
istics with the renal biopsy, the proliferative classes presented a greater 
frequency of arterial hypertension: Class III, 73.3% (“n” = 22); Class 
IV, 75% (“n” = 12); and mixed Classes III/IV + V, 71.42% (“n” = 
5). Regarding active urinary sediment, microhematuria occurs in ≥ 
80% of patients in Classes II, III, IV, and III/IV + V; pyuria occurs 
more frequently in Classes III/IV + V and Class II in 100% of pa-
tients. A proteinuria > 3500 mg/24 hours was more frequent in Clas-
ses III/IV + V and V in 57.14% of patients. Regarding serology, 
there was greater consumption of complement in the proliferative 
classes. In class III, 81.25% (“n” = 13) consumed C4, and 76.6% (“n” 
= 23) of patients in class IV consumed C3 and C4. High levels of An-
tiDNA were detected with a frequency > 80% in Class III, Class 
III/IV + V, and Class II (P > 0.05). 
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 Table2 . Clinical and analytical characterization. 

 Variable “n”=68 
 
% 

 SLEDAI 2K 
< 3 0 0.0 
3 a 12 4 5.9 
> 12 64 94.1 

 Extrarenal 
manifestations 

 Alopecia 4 5.9 
 Arthritis 9 13.2 
 Inflammatory rash 13 19.1 
 Other 30 44.1 
 None 12 17.6 

 Leukocytes 
Leucopenia <3000 4 5.9 
 Normal 53 77.9 
Leucocitosis > 1100 11 16.2 

 Platelets 
< 100,000 8 11.8 
 Normal 60 88.2 

 Complement 
C3 

 Low 48 70.6 
 Normal 20 29.4 

 Complement 
C4 

 Low 52 76.5 
 Normal 16 23.5 

 Anti DNA 
 Elevated 55 80.9 
 Normal 13 19.1 

 Urinary cylinders 17 25.0 
 Proteinuria in 
24 hours 

0.5–3.5 g/24 horas 27 39.7 
>3.5 g/24 horas 41 60.3 

 Microhematuria 60 88.2 
 Piuria 53 77.9 
 HT  43 63.2 

 Creatinine 
<1.2 mg/dl 44 64.7 
1.2 a 2 mg/dl 16 235 
> 2 mg/dl 8 11.8 

 HT: arterial hypertension. 
 

 Table 3. Classification by biopsy. 
 Class “n”= 68  % 
 II 8 11.8 
 III 16 23.5 
 III/IV + V 7 10.3 
 IV 30 44.1 
 V 7 10.3 

Induction treatment 
A total of 45.6% of patients ("n" = 31) received intravenous cyclo-
phosphamide as induction treatment, which was comparable to the 
45.6% of patients ("n" = 31) who received MMF; 8.5% (“n” = 6) re-
ceived combined treatment, as detailed in Table 5. 

Among the 31 patients who received intravenous cyclophospha-
mide as induction treatment, only 43.5% (“n” = 27) maintained 
maintenance therapy with MMF for 12 months, and 6.5% (“n” = 4) 
rotated immunosuppressive treatment. Regarding MMF, 37.1% (“n” 
= 23) of patients maintained follow-up for 12 months, and 12.9% (“n” 
= 8) rotated the immunosuppressant (Table 6). 

 Frequencies of clinical remission at 3, 6, and 12 months 
The follow-up group during the study period consisted of 27 patients 
who received induction treatment with cyclophosphamide and 23 
who received MMF. At three months, the absence of remission and 
partial remission were comparable between the patients who received 
induction treatment with cyclophosphamide and those who received 
MMF. Regarding complete remission, 22.2% (“n” = 6) of the patients 
were in the cyclophosphamide group, and 8.7% (“n” = 2) were in the 
MMF group; however, these findings were not statistically significant 
(P = 0.42). Among the 25 patients who received cyclophosphamide as 
induction therapy, 20% (“n” = 5) did not achieve remission, 40% (“n” 
= 10) achieved partial remission, and the other 40% (“N" = 10) 
achieved complete remission. Among the 21 patients who received 
MMF, 13% (“n” = 3) did not remit, 47.8% (“n” = 11) achieved partial 
remission, and 30.4% (“n” = 7) achieved complete remission. How-
ever, according to the statistical analysis, there was no difference be-
tween remission at six months and the type of drug received (P = 
0.69). At 12 months, 40 patients achieved partial or complete remis-
sion. Of the 21 patients who received cyclophosphamide as induction 
therapy, 42.9% (n = 9) achieved partial remission, and the other 
57.1% (n = 12) achieved complete remission. Among the 19 patients 
who received MMF, 36.8% (“n” = 7) were partially remitted, and 
63.2% (“n” = 12) were wholly remitted. However, there was no rela-
tionship between remission at 12 months and the type of drug re-
ceived (P = 0.69). It is detailed in Figure 1 and Figure 2. 

Figure 2, at six months, the reactivation frequency for patients 
who received cyclophosphamide was 7.4% (“n” = 2), and for those 
who received MMF, it was 8.7% (“n” = 2). At 12 months, these fre-
quencies were 22.2% (“n” = 6) in the cyclophosphamide group and 
17.4% (“n” = 4) in the MMF group; however, there were no statisti-
cally significant differences at six months (P = 0.89) or at 12 months 
(P = 0.67). 

Variation in proteinuria and creatinine at 3, 6, and 12 
months 
Figure 3, patients who received cyclophosphamide had a mean pro-
teinuria of 3500 mg/24 hours at the start of induction treatment, un-
like those who received MMF, who had a mean proteinuria of 2500 
mg/24 hours (P = 0.06). At six months, the cyclophosphamide group 
presented a <50% reduction concerning the initial proteinuria, unlike 
the MMF group, which offered a 50% reduction (P = 0.01). At 12 
months, only the MMF group achieved a reduction of <1 gram/24 
hours (P = 0.01). 

Figure 4, creatinine levels at the start of induction treatment 
were more significant in the cyclophosphamide group, with a mean 
of 1.29 ± 0.6 mg/dl, than in the MMF group, with a mean of 0.81 ± 
0.3 mg/dl (P = 0.001). In the cyclophosphamide group, the creatinine 
trend at 3, 6, and 12 months was downward; in the mycophenolate 
mofetil group, at three months, creatinine increased slightly, with a 
subsequent decrease at six months and stabilization at 12 months. 

http://doi.org/10.56867/72
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 Table 5. Induction treatment. 
 Treatment type “n”=68  % 

 Cyclophosphamide 31 45.6 

 Mycophenolate mofetil 31 45.6 

 They start with Cyclophosphamide but rotate to Mycophenolate mofetil 5 7.4 

 Start with Mycophenolate mofetil and rotate to Cyclophosphamide 1 1.1 
 

 Table 6. Rotation of medications. 

 Treatment 
 "N" = 
62 

 % 

 Cyclophosphamide 
 Follow-up for 12 months 27 43.5 
 Rotation : At 3.1 months: 2 to Rituximab and 2 to plasma exchange 4 6.5 

 Mycophenolate mo-
fetil. 

 Follow-up for 12 months 23 37.1 
 Rotation : -At 3.1 months: 4 to Cyclophosphamide; -At 6 months: 3 to Cyclophosphamide and 1 to plasma 
exchange 

8 12.9 

 

 Table7 . Relationship between sociodemographic and clinical variables with the frequency of clinical remission and reactivation of lupus nephritis at 12 months. 

 Variables 
 Referral  Reactivation 

 P value 
n: 40  % n:10  % 

 Sex  Female 40 100 10 100  Not calculable 

 Ethnicity 
 Mixed race 39 97.5 10 100 

0.61 
 Afro-Ecuadorian 1 2.5 0 0 

 SAF  6 15 3 30 0.26 

 SLEDAI 2K 
< 3 0 0 0 0 

0.79 3 to  12 3 7.5 1 10 
> 12 37 92.5 9 90 

 Table 4. Clinical and analytical characterization according to renal biopsy. 

 Variables 

 Proliferative classes  Nonproliferative classes  
 Class III 
“n”= 16 

 Class 
III/IV + V 

“n”= 7 

 Class IV 
“n”= 30 

 Class II 
“n”= 8 

 Class V 
“n”= 7  P value 

 -Woman 16 (100) 7 (100) 28 (93.33) 8 (100) 6 (85.71) 0.49 
 Age (Years) 27.8 ± 9.5 27.2±8.7 26.8 ± 8.3 29.6 ± 8.2 2.5± 7.9 0.11 
 Age of diagnosis of LN 29.8±10.3 28.0±8.1 27.4±8.2 29.8 ± 8.1 30.4±9.9 0.15 
 HTN "n", (%) 12 (75) 5 (71.42) 22 (73.33) 5 (62.5) 2 (28.57) 0.20 
 Creatinine <1.2 mg/dl 11 (68.75) 6 (85.71) 15 (50) 7 (87.5) (71.42) 

0.42 Creatinina 1.2-2 mg/dl 3 (18.75) 1 (14.27) 10 (33.33) 0 (0) 2 (28.57) 
 Creatinine> 2 mg/dl 2 (12.5) 0 (0) 5 (16.66) 1 (12.5) 0 (0) 
 Mean ± SD 0.8 ± 0.5 1.1 ± 0.5 0.9 ± 0.4 1.2 ± 0.5 0.7 ± 0.3  
Proteinuria 0.5-3.5 g/24 h 11 (68.75) 3 (42.85) 19 (63.33) 7 (87.5) 3 (42.85) 

0.31 
Proteinuria >3.5 g/24 horas 5 (31.25) 4 (57.14) 11 (36.66) 1 (12.5) 4 (57.14) 
 Mean ± SD 2.990 ± 1.080 3.01 ± 2.20 3.031 ± 2.02 3.150 ± 2.863 3.001± 2.05  
 Microhematuria 13 (81.25) 7 (100) 24 (80) 7 (87.5) 5 (71.42) 0.67 
 Piuria "n", (%) 11 (68.75) 7 (100) 24 (80) 8 (100) 4 (57.14) 0.12 
 C3 Low 10 (62.50) 5 (71.42) 23 (76.66) 5 (62.5) 5 (71.42) 0.86 
 C3 Normal 6 (37.50) 2 (28.57) 7 (23.33) 3 (37.5) 2 (28.57)  
 C4 Low 13 (81.25) 6 (85.71) 23 (76.66) 6 (75) 5 (71.42)  
 C4 Normal 3 (18.75) 1 (14.27) 7 (23.33) 2 (25) 2 (28.57)  
 High antiDNA 13 (81.25) 7 (100) 23 (76.66) 7 (87.5) 5 (71.42) 0.62 
 Normal AntiFNA 3 (81.25) 0 (0) 7 (23.33) 1 (12.5) 2 (28.57) 0.62 
SLEDAI 2 K: 3-12 2 (12.5) 0 (0) 0 (0) 0(0) 1 (14.28) 0.18 
SELEDAI 2 K:>12 14 (87.5) 7 (100) 30 (100) 8 (100) 6 (85.71)  
 DE: Standard Deviation. 
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 Figure 1. Frequencies of referral at 3, 6, and 12 months. 

 
Figure 2. Reactivation frequencies at 6 and 12 months. 

Relationships between sociodemographic and clinical var-
iables and remission and reactivation 
The variables ethnicity, antiphospholipid syndrome status, systemic 
lupus erythematosus status, and SLEDAI 2K score were not related 
to remission or reactivation at 12 months (P => 0.05); the P value of 
the sex variable could not be estimated. It is striking that patients with 
a history of SLE maintain reactivation frequencies similar to those 
without such a history (Table 7). 
Patients who had lower 24-hour proteinuria in the urine (x = 1459) 
presented more significant complete remission at 12 months; in 

contrast, patients with a higher 24-hour urine proteinuria at admis-
sion (x = 2921.5) presented greater reactivation, and these differences 
were statistically significant (P = 0.02) (Figure 5). 

Discussion 

 In this study, the population was characterized by a large percentage 
of women (95.6%). These findings are consistent with those of studies 
in India and Egypt, which reported a 92 to 96.7% prevalence in 
women [14,15]. 
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 About ethnicity in this study, 97.1% of patients were self-deter-
mined to be Hispanic, and 2.9% were self-determined to be Afro-Ec-
uadorian, without having a white or indigenous population. Previous 
reports indicate that LN is more frequent in African American, Latin-
American, and Asian patients [3]. According to local studies [16], 
82.6% of Hispanics, 8% of Afro-Ecuadorians, 8% of whites, and only 
2% are Indigenous. This difference can be explained by ethnicity, a 
subjective perception of the person, and most of the patients in the 
study were Hispanic. 

The mean age at which patients presented with SLE was 27.7 
± 8.1 years, and the average age at which patients were diagnosed 
with LN was 28.8 ± 9.3 years; similar data on the age at presentation 
have been reported in other studies [17,18]. 

 Patients with LN are generally expected to develop disease 
within the first five years after the diagnosis of SLE [19]. In the present 
study, the difference was one year, and in patients with a history of 
SLE, the difference was 4.8 years. These reports of NL of short devel-
opment have been reported in Colombia [20], related to the late di-
agnosis of SLE. 

Approximately 20 to 40% of patients with SLE are positive for 
antiphospholipid antibodies [21]. In the present population, 16.2% of 
patients presented positive antibodies without associated symptoms at 
the time of LN diagnosis. This difference, less than that reported, 
could be related to the fact that only patients who presented positive 
antiphospholipid antibodies at the time of diagnosis of LN were con-
sidered. 

 To extrarenal manifestations, 82.3% of the population in this 
study presented some clinical symptoms. Among the most frequent 
extrarenal manifestations were inflammatory rash (13%), arthritis 
(9%), and alopecia (4%). These findings are consistent with those re-
ported by Bartaula et al. [22]. Among the 92 patients studied, 80.4% 
presented some associated clinical manifestations, 41.3% presented 
polyarthritis, and 17.4% presented malar rash. Additionally, in the 45 
patients in the study by Gururani et al. [17], 39% presented mucocu-
taneous manifestations, and 33% presented musculoskeletal manifes-
tations. The two main external manifestations of our population are 
those described in the literature. 

 Regarding the SLEDAI 2K score, 100% of the patients pre-
sented with SLE activation at the beginning of the study, with scores 
ranging from 3 to 12 in 5.9% and > 12 in 94.1% of the patients; these 
findings are similar to those of previous studies [17] in which 100% of 
the patients presented with disease activation with an SLEDAI score 
of 12 ± 4. Regarding the renal domain, in this study, most patients 
presented active sediment, with 60 patients with microhematuria and 
53 patients with pyuria; these statistics are related to those reported 
by Islam et al. [23]. 

 Figure 3. Variation in 24-hour urine proteinuria at 3, 6, and 12 
months concerning induction immunosuppressive treatment.

 

 Figure 4. Creatinine variation at 3, 6, and 12 months according to 
the induction immunosuppressive treatment. 

 
 Figure 5. Relationship of initial proteinuria with remission and re-
activation at 12 months.

 
 As indicated by the SLEDAI-2K score and renal domain, se-

rology is associated with complement consumption and increased 
anti-DNA. In this study, most patients consumed 70.6% C3 and 
76.4% C4 supplements. Regarding the increase in anti-DNA, it was 
present in 80.9% of this population; these data are comparable to 
those of a Colombian study [24] in which 64% of 131 Colombian 
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patients consumed C3, and 73% increased anti-DNA. The present 
data are similar to those described in the literature, in which patients 
with SLE reactivation presented active urinary sediment, comple-
ment consumption, and increased anti-DNA. 

 To other clinical parameters, 63.2% of the population pre-
sented arterial hypertension, which differs from several studies in 
which the prevalence was 20 to 31% [17,23 24]. This difference may 
be related to genetic factors and the noninclusion of volume-depend-
ent hypertensive patients. 

Histopathological analysis revealed that the most frequently bi-
opsied LN type was proliferative. Thus, Class IV or diffuse LN was 
present in 44.1% of patients, and Class III or focal LN was present in 
23.5% of patients; these findings resemble those reported by Gaspa-
rotto et al. [25], in which Class IV LN represented 50% of patients 
and Class III 25%. In the study by Vivek et al. [26], the classes of LN 
most frequently biopsied were Class IV, followed by Class III. In ad-
dition, an increase in mixed forms has been reported over the years. 
In the present study, 10.3% of biopsies were reported with Class 
III/IV + V LN, a finding that reflects the updating process of the ISN-
RPS classification. These data are consistent with what was reported 
in the study by Restrepo et al. [27], in which 41.2% of 34 Colombian 
patients presented Class IV LN, and mixed forms were present in 
14.8%. 

 Regarding the clinical characteristics according to the type of 
renal biopsy, most patients were female. Overall, 100% of women 
were in Class III and III/IV + V, 93.3% were in Class IV, and 85.7% 
were in Class V. This higher frequency in females agrees with the 
findings of previous studies [28]. Regarding the age of presentation of 
LN, in this study, Class V had a mean age of 30.4 ± 9.9 years, which 
differs from that described by Islam et al. [23], in which the mean age 
of presentation was 45.12 ± 13.6 years; this difference was due to the 
non-inclusion of the population older than 45 years. 

 When comparing the clinical and analytical characteristics of 
the proliferative and nonproliferative classes of the renal biopsy, in the 
present study, patients with proliferative LN presented a greater fre-
quency of HTN, which was described in more than 70% of patients. 
About active urinary sediment, all the biopsied classes presented mi-
crohematuria and pyuria; these findings were more frequent in Class 
III/IV + V in 100% of patients, proteinuria > 3500 mg/24 hours was 
more frequent in Class V in 57.14%, and in Class III/IV + V. To 
arterial hypertension, the present finding resembles that described by 
Gopal et al. [14], in which patients with Class III/IV LN had a sig-
nificantly greater frequency of hypertension in 52.1%. In addition, in 
this Indu population of 333 patients, active urinary sediment was de-
tected in all biopsied Classes and was more frequent in proliferative 
Classes III, IV, and III/IV + V. Similarly, in a study by Islam et al. 
[23] involving 104 patients from Asia, microhematuria was reported 
in all biopsied Classes and was more frequent in Classes VI and IV. 
This discrepancy between studies could be associated with the numer-
ical difference between patients included in each biopsy class. Gopal 
et al. [14] also showed that proteinuria > 3 grams is more frequent in 

Class V or membranous LNs, findings that are consistent with the 
present study. 

 For serology and its histopathological relationship, in the pre-
sent study, the proliferative and nonproliferative classes presented an 
increase in AntiDNA in 81% and 80%, respectively, consistent with 
those described by Gopal et al. [14]. Compared with the complement 
class, the proliferative class IV class presented greater consumption of 
C3 in 76.66%, and the class III, III/IV+V class showed greater con-
sumption of C4 in 81.25% and 85.71%, respectively. These findings 
are similar to those reported by Duran et al. [29], in which the prolif-
erative classes presented greater complement consumption in 88.8% 
of patients. 

 When comparing remission between the cyclophosphamide 
group and the MMF group in our population at 3, 6, and 12 months, 
it was evident that there was no statistically significant difference in 
the frequencies of partial remission, complete remission, or no remis-
sion between the two groups throughout the period. Similarly, the fre-
quencies of reactivation were similar between the groups that received 
cyclophosphamide and MMF at 6 and 12 months, findings that re-
semble those of trials in different populations, as described in Hispan-
ics and non-Hispanics [12], Chinese [30], and Egyptians [31]. 

 The three-month findings indicate no statistically significant 
difference in nonremission between the groups that received cyclo-
phosphamide and MMF, with 40.7% and 47.8%, respectively. These 
data are similar to those described by Prasad et al. [32] in an Indian 
population in which nonremission was similar among patients who 
received induction treatment with cyclophosphamide (29.9%) and pa-
tients who received mycophenolate (30.3%). At six months, 80% of 
the patients achieved remission with cyclophosphamide and 78.2% 
with MMF. Complete remission was observed in 40% of the patients 
who received cyclophosphamide and 30.4% of those who received 
MMF, although this difference was not statistically significant. These 
findings are comparable to those described by Appel et al. [12] for 
ALMS, in which 56% of patients were treated with MMF and 53% 
with cyclophosphamide. 

 At 12 months, the overall remission rate in the present study 
was 80%. Morales et al. explained that induction immunosuppression 
in LN patients has remained practically unchanged, with a probability 
of achieving complete or partial remission of 60-70% [33]. This dif-
ference is probably because, in the present study, patients who rotated 
from immunosuppressive treatment were excluded due to lack of re-
sponse during follow-up; if we included these patients, our remission 
rates would be lower or comparable to those described worldwide. 

In the literature, a specific ethnic and regional influence is de-
scribed in the response to induction immunosuppressive treatment. In 
the present study, MMF and cyclophosphamide did not affect remis-
sion, considering our population, mostly mestizo (97.1%). These re-
mission data are similar to those described in the ALMS post hoc 
study [13], in which MMF was not superior to cyclophosphamide. 
However, when comparing population groups, it was reported that 
Latin American patients had a lower response to cyclophosphamide 
(32% vs. 60.7%; P = 0.003). This finding may be related to genetic 
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adverse effects. Thus, cyclophosphamide had more adverse effects on 
Latin American and African American patients than on Caucasian 
patients. This finding was not reported in the present study because 
adverse impacts on the population were not assessed. 

 Regarding the variation of proteinuria, in the present study, 
only patients who received MMF at six months achieved a 50% re-
duction for initial proteinuria. At 12 months, the decrease in MMF 
was only 1 g in 24-hour urine. Previous reports indicate a reduction 
of proteinuria > 50% at six months is associated with better renal sur-
vival. A level of proteinuria <0.7 g/24 h at 12 months is the best pre-
dictor of the probability of end-stage CKD in the long run term 
[6,34]. This leads us to deduce that, of the present group of patients, 
those who received MMF had better renal survival than those in the 
cyclophosphamide group; however, long-term follow-up is needed. 

 Regarding creatinine at admission, the cyclophosphamide 
group presented higher creatinine levels than the MMF group. At six 
months, the serum creatinine level in this group decreased from 1.29 
± 0.6 mg/dl to 1 ± 0.5 mg/dl; conversely, in the MMF group, the 
creatinine level stabilized between 0.70 and 0.80 mg/dl. These find-
ings are consistent with those described by Sedhain et al. [35], in 
which serum creatinine decreased from 1.73 to 0.96 in the cyclophos-
phamide group. However, this trend also occurred in the MMF 
group, with a decrease in creatinine from 1.24 to 0.91 mg/dl. It could 
be inferred that this reduction in creatinine present in these studies is 
because the most seriously affected patients received cyclophospha-
mide. 

 When analyzing the sociodemographic and clinical variables 
with the frequencies of remission and reactivation in the present 
study, the variables ethnicity, APS, and history of SLE were not sig-
nificantly different, and no other studies were found that compared 
these variables at 12 months. In terms of sex, 100% of the participants 
who experienced remission and relapse after one year were women; 
this differs from the study by Gopal et al., in which 233 patients re-
sponded to immunosuppressive treatment, 221 (94.8%) were women 
and 12 (5.3%) were men. Of the 60 patients who did not respond to 
immunosuppressive therapy, 48 (80%) were women and 12 (20%) 
were men (P <0.01). This difference from the present study is because 
we did not have male patients who completed the research period. It 
has been reported that LN is more frequent in women of childbearing 
age and is more severe in men [36]. This finding agrees with what is 
present in the present study because of the three male patients for 
whom the investigation began to rotate from immunosuppression in 
the follow-up period due to the severity of their SLE and lack of re-
sponse to treatment. 

 Concerning proteinuria and its relationship with remission and 
reactivation at 12 months, patients with complete remission presented 
a lower range of initial proteinuria, with a mean of 1459 mg/24 hours, 
than patients with reactivation, who presented more significant initial 
proteinuria, with a mean of 2921.5 mg/24 hours. There were no pa-
tients who did not remit at 12 months. Patients who rotated from im-
munosuppressive treatment and did not comply with the follow-up 
period were excluded. The present findings are related to those 

reported by Koo et al. [37] in a Korean population in which the uri-
nary protein/creatinine ratio was lower in patients who remitted at 
12 months (1.90 ± 4.31 g/g) than in those who did not remit (4.30 ± 
4.93 g/g), as described in a study of the Indian population [49] in 
which patients who responded to treatment had a lower urinary pro-
tein/creatinine ratio (0.8-267 g/24 hours) than did those who did not 
responded to treatment (1.18-4.19 g/24 hours). These findings are 
consistent with the present study in that proteinuria increases the risk 
of nonremission and relapse or reactivation in the long term. 

 Among the study's main limitations, it is worth mentioning the 
absence of all clinical and analytical variables at the beginning of im-
munosuppressive treatment, as well as the lack of reporting and stand-
ardization of kidney biopsies, which shortened the study sample. An-
other limitation is that, as a descriptive study with a documentary ba-
sis, the data were taken from a secondary source. 

Conclusion 
LN was more common in female patients of mixed ethnicity, with a 
mean age at diagnosis of SLE of 27.7 ± 8.1 years and a mean age at 
diagnosis of LN of 28.8 ± 9.3 years. In addition, according to the his-
tological class, the most frequent was Class IV or diffuse LN. There 
was no difference in the analysis of the variables sex, ethnicity, APS, 
or history of SLE with remission and reactivation of LN at 12 months; 
however, proteinuria at the onset of LN was associated with remission 
and reactivation 12 months after induction treatment. There was no 
difference in partial or complete remission frequency at 3, 6, or 12 
months between the groups that received cyclophosphamide or MMF 
as induction therapy. There was no difference in the reactivation fre-
quency at 6 and 12 months between patients who received cyclophos-
phamide or MMF as induction therapy. 
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