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Abstract

Introduction: Systemic lupus erythematosus (SLE) activity is monitored by com-
plement levels C3, C4, and CHS50. The present study aimed to investigate the asso-
ciation between hypocomplementemia and the development of lupus nephropathy
(LN) in patients with SLE to determine whether hypocomplementemia is a predis-
posing factor.

Methods: The present observational, case—control study was conducted at the Eu-
genio Espejo Hospital in Quito, Ecuador, from 2009 to 2014. Records of patients
diagnosed with SLE were included. Two groups were formed: the first with lupus
nephropathy and the second without lupus nephropathy. The variables included de-
mographic and clinical data, hypocomplementemia status, C3 and G4 levels, 24-
hour proteinuria, serum creatinine levels, and serum urea levels. The strength of the
association between hypocomplementaemia and renal involvement in patients with
SLE was summarized by odds ratios (ORs) and their 95% confidence intervals (Cls).

Results: A total of 134 patients were included. There were 52 cases and 82 controls.
Hypocomplementemia was associated with the risk of developing lupus nephritis
(OR=11.1; 95% CI 4.9-25.2; P <0.05). These results were maintained with sex-ad-
justed models (OR=11.2; 95% CI 4.9-25.7; P <0.05) and by age and sex (OR=11.5;
95% CI 5.0-26.7; P <0.05). Patients with extremely low C3 values had a 4-fold in-
creased risk of developing LN, whereas those with extremely low C4 values had an
8-fold increased risk.

Conclusions: Hypocomplementemia is strongly associated with the development
of lupus nephritis in patients with SLE.
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upus nephropathy affects more than 50% of patients with sys-

temic lupus erythematosus (SLE). This complication increases

the mortality and morbidity of SLE, especially because of the
risk of chronic kidney disease and the need for renal replacement ther-
apy in approximately 25% of patients [1]. The prevalence of lupus
nephritis is greater in African-Americans and Hispanics than in Cau-
casians. In general, survival in patients with SLE is approximately
95% at 5 years after diagnosis and 92% at 10 years. The appearance
of lupus nephritis significantly reduces survival to 88% at 10 years af-
ter diagnosis [2]. The timely treatment of lupus nephritis and the care
that must be taken to prevent end-stage renal disease requiring renal
replacement therapy are the main objectives of the management of
patients with SLE [3]. The monitoring of lupus patients and their var-
ious complications was highly variable; depending on each center and
the experience of its professionals, but by 2010, the European League
Against Rheumatism (EULAR) designed a set of recommendations
for standardized follow-up [4]. Therefore, determining whether there
is an association between hypocomplementemia and the development
of lupus nephritis in patients diagnosed with systemic lupus erythema-
tosus is the problem posed by this study. The objective of the present
study was to determine whether hypocomplementemia is a predispos-
ing factor for the development of LN in patients diagnosed with SLE.

Matenals and methods

Study design
This is an observational, case—control study. The source is retrospec-
tive.

Scenario

This study was conducted at the statistics service of the Eugenio Es-
pejo Specialty Hospital of the Ministry of Public Health in Quito, Ec-
uador. The study period was from January 1, 2009, to December 31,
2014.

Participants

The records of patients diagnosed with systemic lupus erythematosus
were included in the study, according to the ACR/SLICC classifica-
tion criteria, with an age greater than or equal to 18 years. Records
without complement laboratory data were excluded. Two groups
were formed: the first with lupus nephropathy and the second without
lupus nephropathy.

Variables

The variables included demographic and clinical data; the presence
of hypocomplementemia; and the levels of C3, C4, 24-hour pro-
teinuria, serum creatinine, and serum urea.

Data sources/measurements
The source was indirect. The data were collected through the institu-
tional medical records system.

Bias

Observation and selection bias were avoided by applying participant
selection criteria. The principal investigator always kept the data us-
ing a guide and records approved in the research protocol to avoid
possible biases of the interviewer, information and recall. In case of
doubt about the standard deviation of the data, corrections were
made by in situ reviews of the anomalous data. Two researchers in-
dependently analyzed each record in duplicate, and the variables
were entered into the database after verifying their agreement.

Study size

The sample was probabilistic. The population in Quito is approxi-
mately 2,679,722 people. Among the 23.87% of women of reproduc-
tive age aged 18 to 45 years, 639,649 are women. With a lupus inci-
dence rate of 8.8 cases per 100,000 inhabitants/year, the target pop-
ulation with lupus is 336 possible cases. EPI Info ™ (Stat Calc, Epi
Info, CDC, Atlanta. Version 7.2.6 [October 2023]), with an expected
frequency of the development of lupus nephropathy of 25%, a confi-
dence limit of 5% and a level of 90% confidence, the sample size was
127 cases.

Quantitative variables

The results of the ordinal variables are presented as frequencies and
percentages. The results of the scale variables are presented as aver-
ages. Scale variables were not converted into quantitative variables.

Statistical analysis

The strength of the association between hypocomplementemia and
renal involvement in patients with SLE was summarized by odds ra-
tios (ORs) and 95% confidence intervals (Cls), which were obtained
by logistic regression, to compare the influence of the independent
variable on the dependent variable. that is, hypocomplementemia on
the variable lupus nephritis, both of which are dichotomous types. Lo-
gistic regression models with progressive adjustment were con-
structed; the first model was the crude analysis, the second was ad-
justed for sex, and the last was adjusted for sex and age. Finally, the
models were stratified according to the type of hypocomplementemia
(C3 or C4) using the same adjustment models. A P value < 0.05 was
considered to indicate statistical significance. The analyses were per-
formed with the statistical package Stata v 13.
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Results

Participants
A total of 134 patients were included, which met the expected sample
size. There were 52 cases and 82 controls.

Description of the sample

Table 1 presents the characteristics of the patients analyzed, grouped
by age at diagnosis of SLE. There were no differences in age or sex
distribution between the groups. Laboratory tests are presented in Ta-
ble 2. Higher levels of proteinuria and serum creatinine were observed
in the case group. With respect to histopathological diagnosis, grade
IV lupus nephritis was the most prevalent (44.2%), followed by grade
IIT lupus nephritis (21.2%) (Figure 1).

Table 1. Characteristics of the patients included in the study.
Characteristics

Sex , n (%)
Female
Male
Age , n (%)
< 20 afios
20 a 29 afios
30 a 39 afios
40° mas
Hemodialysis, n (%)
Yes
Non
Hypocomplementemia, n ("
Yes
Non

Table 2. Laboratory parameters.
Laboratory

Mna (SD)

Proteinuria (mg/24 hs)

Serum creatinine (mg/dl)

Urea (mg/dl)

C3(g/L)

C4 (g/L)Y

(*) Significant at 5%

Association
Those with lower complement levels had a greater risk of lupus
nephropathy (OR = 11.06, 95% CI 4.9-25.2; P < 0.05). Model 2 was
adjusted for sex (OR=11.2 95% CI 4.9-25.7, P <0.05), while Model
3 was adjusted for age and sex, yielding similar results (OR=11.5 95%
CI5.0-26.7, P <0.05). In addition, a separate analysis was performed
by complement factor, and we observed that subjects with low C3
values had a 4-fold higher risk of nephropathy, and those with pre-
dominantly low C4 values had an 8-fold higher risk. to develop
nephropathy. These results were also similar between the different ad-
justment models.

We also analyzed the degree of association by sex; however, no
effect was observed in males due to insufficient data (Table 3).

Table 3. Association between lupus nephropathy and hypocomplementemia according to total and type of complement.

Model 1
OR (IC 95%)

Total (c3 + C4) 11,06 (4,85-25,21)

c3 4,2(1,87-9,49)
c4 8,44 (3,77-18,89)
Female 9,98 (4,28-23,31)

Casos (n =52) Controles (n = 82) p value

49 (94.2%) 72 (87.8%) 0.221

3 (5.7%) 10 (12.2%)

11 (21.1%) 22 (26.8%) 0.186

25 (48.0%) 37 (45.1%)

9 (17.3%) 12 (14.6%)

7 (13.4%) 11 (13.4%)

2 (3.8%) 2 (2.4%) 0.6409

50 (96.1%) 80 (97.5%)

40 (76.9%) 19 (23.1%) 0.001

12 (23.0%) 63 (76.8%)
Casos (n =52) Controles (n = 82)

p value
2,239 +2,010 652 + 1,048 0.033)
1.65 + 1.09 1.0 +0.76 0.001
324 +18.85 Dk +15.76 0.028
0.69 +0.34 0.95 +0.34 0.034
0.13 +0.18 0.19 +0.19 0.034
Model 2 Model 3

OR (IC 95%)
11,2 (4,88-25,71)

OR (IC 95%)
11,54 (4,98-26,74)
4,09(1,81-9,25) 4,13(1,82-9,37)
8,57(3,8-19,33) 8,64 (3,82-19,55)

. 10,14 (4,32-23,84)
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Figure 1 . Histopathological diagnosis.

Total=100

Discussion

Lupus nephritis is a frequent complication of systemic lupus erythe-
matosus; it affects mainly women of childbearing age, but it can be
more serious if it occurs at earlier or later ages. The prevalence of this
complication is approximately 50%; however, this figure depends on
the ethnicity, sex, age and even the quality of life of patients with SLE,
which can vary between 40% and 70% [3, 6]. Our study revealed a
similar prevalence of LN: 38.8% of patients had this complication,
which was detected by percutaneous renal biopsy. Similarly, it was
more frequent in women (90%), of whom 46.2% were between 20
and 30 years old, findings similar to those reported in the literature.
Pons-Estel et al. reported an increased risk of LN in women of repro-
ductive age; however, in women of African-descendant ethnicity in
the United States [5]. The indication for performing a renal biopsy in
a patient with SLE is based on analytical findings that show an alter-
ation of renal function, especially in the face of an unexplained dete-
rioration of this function. A confirmed value equal to or greater than
0.5 grams of protein in 24-hour urine is the main criterion for indi-
cating a percutaneous renal biopsy; however, the evidence of micro-
hematuria, leukocyturia, and cylindruria also indicates a significant
deterioration of renal function in patients with SLE. The criteria for
repeating a renal biopsy are still controversial; however, the persis-
tence of proteinuria is among the most reliable markers for rebiopsy
of patients with SLE [1]. In the present study, 24-hour proteinuria
levels of 2,239 milligrams were found in the case group and 652 mil-
ligrams in the control group, which translates into the need and indi-
cation of performing a first renal biopsy in the case group. of controls
and a rebiopsy in the case group because of the persistence of pro-
teinuria.

ONCOCOE N

44.20% Nefritis lupica IV
5.80% Nefritis lupica b
5.80% Nefritis lupica lll a
21.20% Neffitis lupica Il
3.80% Neffritis lupica Il
9.60% GN no lupica
9.60% Nefritis lupica V

The main type of lupus nephropathy in this group was grade
IV LN (44.2%), followed by grade III LN (21.2%). These findings dif-
fer from those of previous reports in which the prevalence of LN
grades II and I were 39% and 33%, respectively [7].

Patients with LN have a risk of stage 5 chronic kidney disease
of approximately 25%, which contrasts with the 2.99% of patients in
this study. This could be due to adequate control and monitoring of
the disease or to nonmodifiable ethnic factors, which could be the
subject of further research.

Hypocomplementemia is a frequent finding and, in addition, a
criterion of SLE activity; however, it is not distinguishable whether
this activity is systemic or dependent and suggestive only of kidney
damage by the disease in the context of the development of LN [8].
The relationship between the decrease in the 1q component of the
complement system, either by genetic deficit or by the presence of
autoantibodies (anti-Ci1q antibodies), and the predisposition and de-
velopment of renal involvement in patients with SLE has been
proven. High titers of anti-C1q have been associated with episodes of
renal disease activity, in addition to relapses [9,10]. In this study,
measurements of complement components 3 and 4 in blood revealed
that 55.7% of the subjects had low complement levels, of which 53.3%
had a diagnosis of LN by percutaneous renal biopsy. In general terms,
when we speak of hypocomplementemia, we refer to a decrease in
serum complement levels; however, advances in laboratory tech-
niques have enabled the measurement of more of its components, as
well as antibodies against it. These studies revealed that decreased
complement levels are a risk factor for the development of LN, con-
sistent with our findings. The specific measurement of certain compo-
nents of the complement system, such as C1q, and its association with
particular behaviors of LN could be determinants for future studies.
Among the main results of the present study, we found a strong asso-
ciation between hypocomplementemia and the development of lupus
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nephritis, with an OR of 11.1, which was statistically significant (P <
0.05). This trend was maintained after adjusting for age, with ORs =
11.54 and 11.2, respectively. Thus, the objective of this study is met,
and in addition, the hypothesis is confirmed. We did not find previous
studies that have individually measured this risk association; however,
Orbai et al. [8] reported that anti-C1q antibodies, anti-dsDNA anti-
bodies, and hypocomplementemia are strongly associated with the
development of renal involvement in patients with SLE (OR = 14.9;
95% C15.8-38.4; P <0.01). Although this study associates several fac-
tors, not only hypocomplementemia, as predisposing factors for the
development of LN, the similarity of its findings with those of the pre-
sent study is evident.

The other findings indicated that a predominantly low comple-
ment component 4 was more strongly associated with the develop-
ment of LN than a lower complement component 3 was, with ORs of
8.44 and 4.2, respectively. That is, those whose c4 was lower than ¢3
had twice the risk of presenting a diagnosis of LN. These results differ
from the findings of Ishizaqui et al. [7], who reported a risk association
mainly with component 3 of the complement system and the devel-
opment of LN (OR = 38.5 95% CI 4.3-345, P <0.001), which
prompted us to clarify these results in future studies.

Monitoring disease activity by measuring immunological mark-
ers, as well as analyzing renal function, is recommended for patients
with SLE at 3- to 6-month intervals, and hypocomplementemia is one
of the determinants of reducing the interval between controls [1].
However, the recommendation to measure serum levels of comple-
ment is given only as a marker of disease activity, as well as a predictor
of the development of LN, which, according to our findings, would be
advisable for further studies to determine the ideal frequency for com-
plement measurement in this context, in addition to recommending
the routine performance of a percutaneous renal biopsy in patients
with persistently low values of complement and including this as a new
biopsy criterion. Renal.

In the past two decades, evidence has revealed that high titers
of anti-C1q antibodies in patients with SLE are closely associated with
renal involvement and can predict disease relapse in a period of ap-
proximately three months, with a strong serological association of
these antibodies with anti-DNAs and hypocomplementemia as risk
factors for the development of lupus nephritis [8,11 12], which sug-
gests that future studies should analyze the findings described in the
literature to be able to reproduce them in our environment.

Conclusion

The prevalence of lupus nephritis in patients diagnosed with systemic
lupus erythematosus at Eugenio Espejo Hospital was 38.8%. The age
group with the highest percentage of patients with a LN diagnosis was
20-30 years, accounting for 48% of all patients. Hypocomple-
mentemia was observed in 55.7% of the subjects. Hypocomple-
mentemia was observed in 76.9% of the patients. There is a strong
risk association between hypocomplementemia and the development
of lupus nephritis in patients with SLE.
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