
Rev. Colomb. Nefrol. 2014; 1(2): 77-88

77Restrepo Valencia CA, Vélez Álvarez C.

Experience using low doses of calcineurin 
inhibitors in the treatment of refractory lupus 

nephritis

Original investigatión articles

César Augusto Restrepo Valencia1, Consuelo Vélez Álvarez2

1Facultad de Ciencias para la Salud, Departamento de Medicina Interna, Universidad de Caldas, Manizales, Colombia

2Health promotion and disease prevention Research Group, Falta unidad, departamento, facultad

Received: 10th of May, 2014 - Accepted: 4th of October, 2014

Autor de correspondencia: César Augusto Restrepo, caugustorv@une.net.co

Objective. To evaluate the effectiveness of calcineurin ciclosporin and tacrolimus inhibitors to induce 
remission in patients with refractory lupus nephritis.

Patients, materials and methods. Patients with lupus nephritis class IV-G who despite receiving the-
rapy with high doses of steroid and with a cytostatic (cyclophosphamide or mycophenolate) for 3 months 
had not been able to induce some kind of remission.The exclusion criteria were creatinine levels greater 
than 3 mg / dl, pregnancy, previous history of exposure to calcineurin inhibitors, cancer, active infections, 
uncontrolled hypertension, and negligence with medication intake. 

The recommended dose of cyclosporine was 3 mg / kg / day and tacrolimus 0.1 mg / kg / day, in joint with 
prednisone 0.3 mg / kg / day, cyclophosphamide 1 mg / kg / day or mycophenolate mofetil 1 gram every 
12 hours. The cyclophosphamide was administered only during 6 months, after which it was changed to 
azathioprine at doses of 1 mg / kg / day. Still, mycophenolate was continued at the same dose.

All patients completed a minimum period of 12 months follow-up, it was considered that patients achieved 
partial remission when proteinuria decreased by 50% of the baseline value or its value decreased to less than 
1 gram in 24 hours, decrease of  leukocytes count and red blood cells in urine of 50%, and creatinine values 
were stable. A complete remission was considered when there was a reduction in proteinuria in a value less 
than 300 mg per 24 hours, urinary sediment with less than 3 red blood cells, less than 5 leukocyte for each 
high power microscopic field, and a creatinine value reduction by 50% or reaching a normal value.

Results. Twelve patients met the inclusion criteria and initiated the calcineurin inhibitor protocol. Two 
presented accelerated deterioration in their function and required chronic dialysis therapy. Ten patients with 
active treatment completed 12 months of follow-up, of which 4 (40%) had partial remission (PR), 5 (50%) 
complete remission (RC). One patient had no significant modification to his baseline values.

The following findings were made for all the patients with any significant degree of remission: their crea-
tinine levels were reduced significantly from an average value of 1,34 +/-0,7 mg/dl to an average of 0,96 
+/- 0,3 mg/dl and 0,97 +/- 0,24 mg/dl for measurements taken 6 and 12 months respectively after the start of 
the treatment (p<0,05). The protein levels in the urine in a timeframe of 24 hours changed from a baseline 
value of 2865 +/- 2586.7 milligrams to 824 +/- 981.9 milligrams at 6 months, and 488 +/- 697.7 milligrams 
at 12 months (p <0.05). On average, in both PR and CR patients, the C3 levels raised unlike the values for 
antinuclear antibodies that were diminished. No patients died, nor were there significant side effects trigge-
red by medications. No patient presented relapses during the follow-up time.
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Rev. Colomb. Nefrol. 2014; 1(2): 77 - 88. http//www.revistanefrologia.org



Rev. Colomb. Nefrol. 2014; 1(2): 77-88

Experience using low doses of calcineurin inhibitors in the treatment of refractory lupus nephritis78

Conclusion. The calcineurin inhibitors at low doses are an important alternative to induce partial or com-
plete remission in patients with refractory lupus nephritis compared to classic steroid and cytostatic treat-
ment. It is required to do a long-term follow-up to establish its safety profile at low doses and relapse rate 
after suspension.

Keywords. Lupus nephritis, cyclosporine, tacrolimus.

Experiencia en la utilización de inhibidores de calcineurin a bajas dosis en el tratamien-
to de nefritis lúpica refractaria

RESUMEN
Objetivo: evaluar la efectividad de los inhibidores de calcineurin ciclosporina y tacrolimus para inducir 
remisión en pacientes con nefritis lúpica refractaria.

Pacientes, materiales y métodos: pacientes con nefritis lúpica clase IV-G quienes a pesar de recibir 
terapia con esteroides a altas dosis y un citostático (ciclofosfamida o micofenolato) por 3 meses no se había 
logrado inducir algún tipo de remisión.

Fueron criterios de exclusión creatinina mayor a 3 mg/dl, embarazo, antecedentes de exposición previa a 
inhibidores de calcineurin, cáncer, infección activa, hipertensión no controlada y no colaboración con la 
toma de medicamentos. La dosis elegida de ciclosporina fue 3 mg/kg/día y de tacrolimus 0,1 mg/kg/día, 
asociados a prednisona 0,3 mg/kg/día, ciclofosfamida 1 mg/kg/día o micofenolato mofetilo 1 gramo cada 
12 horas. La ciclofosfamida se administró solo por 6 meses, posteriores a los cuales fue cambiada a aza-
tioprina a dosis de 1 mg/kg/día, el micofenolato se continuó a igual dosis.

Todos los pacientes completaron un mínimo de 12 meses de seguimiento, se consideró que los pacientes 
lograron remisión parcial cuando la proteinuria disminuyó en 50% del valor inicial o su valor se redujo a 
menos de 1 gramo en 24 horas, disminución de leucocitos y glóbulos rojos en orina en 50% y estabilización 
de la creatinina; remisión completa se definió por reducción en la proteinuria a un valor menor a 300 mg 
por 24 horas, sedimento urinario con hematíes menos de 3, leucocitos menos de 5 por campo de alto poder 
y reducción de la creatinina en un 50% o alcanzando un valor normal.

Resultados: doce pacientes cumplieron con los criterios de inclusión e iniciaron el protocolo de inhibido-
res de calcineurin. Dos presentaron deterioro acelerado en la función y requirieron terapia dialítica crónica. 
Diez pacientes con tratamiento activo completaron 12 meses de seguimiento, de ellos 4 (40%) lograron re-
misión parcial (RP), 5 (50%) remisión completa (RC) y en un paciente no se modificaron significativamente 
losvalores iniciales. En el total de pacientes con alguna forma de remisión la creatinina disminuyó signifi-
cativamente en promedio, de un valor de 1.34 +/-0.7 mg/dl a 0.96 +/- 0.3 mg/dl y 0.97 +/- 0.24 mg/dl a los 
6 y 12 meses, respectivamente (p<0,05). Los niveles de proteínas en orina de 24 horas en el total de pacien-
tescambiaron de un valor inicial de 2865 +/- 2586,7 miligramos a 824 +/- 981,9 miligramos a los 6 meses 
y 488 +/- 697,7 miligramos a los 12 meses (p<0,05). En promedio tanto en los pacientes con RP como RC 
los niveles de C3 se elevaron y los de anticuerpos antinucleares disminuyeron significativamente. Ningún 
paciente falleció, ni se presentaron efectos colaterales importantes desencadenados por los medicamentos.

Ningún paciente presento recaídas durante el tiempo de seguimiento.

Conclusión: los inhibidores de calcineurin a bajas dosis son una alternativa importante para inducir remi-
sión parcial o completa, en pacientes con nefritis lúpica refractaria, al tratamiento clásico con esteroides y 
citostáticos. Se requiere seguimiento a largo plazo para establecer su perfil de seguridad a dosis bajas y tasa 
de recaídas post-suspensión.

Palabras clave: nefritis lúpica, ciclosporina, tacrolimus.
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Introduction

Lupus nephritis occurs in 60% of patients 
with systemic lupus erythematosus (SLE)1. 
Abnormal urinary sediment with or without 

elevated values of creatinine is present in 50% of 
patients at the moment of diagnosis. An alteration 
in the renal functions develops over time in more 
than 75% of patients, causing major impact on their 
lifetime2.

In patients with LN class IV, aggressive immunosu-
ppressive therapy has been recommended since the 
risk of progression to chronic kidney disease (CKD) 
stage 5 is high. The guidelines to inducing remission 
form a LN always include steroids because of their 
strong inflammatory performance, while cytostatics 
provide better long-term control by generating sus-
tained immunosuppression. This way preservation 
and relapse of the renal function is avoided. Thus, 
the combination of steroid and cytostatic is superior 
to steroids itself in the prevention of chronic kidney 
damage3-5.

Among the cytostatics, the cyclophosphamide has 
been classically used in various schemes to induce 
remission, although it has recently been suggested 
that mycophenolate could be just as beneficial6. 
Nearly 20% of the patients do not respond to ste-
roid + cytostatic association7-10 and are considered 
to have refractory LN with a high chance of progres-
sion to a chronic kidney disease. In this last group, 
several therapeutic alternatives have been proposed, 
and the purpose of this study is to report our expe-
rience in the use of calcineurin inhibitors in patients 
with refractory LN with continuous monitoring du-
ring 12 months.

Patient materials and methods
Patients had SLE and were consulted by the Depart-
ment of internal medicine, nephrology sessions, and 
health sciences of the University of Caldas, because 
they presented lupus nephritis refracting to classic 
treatment and had been treated by internists or rheu-
matologists for a minimum period of 3 months.

The inclusion criteria to participate in the study were: 
diagnosis of SLE according to the revised criteria 
of the Colegio Americano de Reumatología11, lupus 
nephritis LN class IV-G (diagnosed by renal biopsy 
not higher than 3 months before initiating the pro-
tocol), according to the criteria of the International 
Society of Nephrology12, ages older than 18 years 
and younger than 80 (for ages under 18 years only 
under parental authorization), with absence of active 
infection or neoplasm, and that have received induc-
tion with steroid associated to a cytostatic for a 3 
months period  without a satisfactory response. The 
steroid administered by internists or rheumatologists 
was methylprednisolone in pulses of 30 mg / kg / 
day (maximum dose 1 gram) during 3 days followed 
by an oral dose of 1 mg / kg / day of prednisone. The 
cytostatics used were cyclophosphamide 500 mg IV 
biweekly for a total of 6 doses, or 500 to 1000 mg / 
mt2 every month for a total of 3 doses, followed by 
a dose of 1 mg / kg / day, orally, for a maximum of 6 
months. The mycophenolate mofetil was administe-
red at a dose of 1 gram given orally every 12 hours 
regardless of body weight. We also included patients 
with the above criteria who, despite administering 
375 mg / mt2 intravenous rituximab, 4 doses, had 
unsatisfactory results.

The exclusion criteria were: creatinine values grea-
ter than 3 mg / dl, pregnancy, previous history of 
exposure to calcineurin inhibitors, cancer, active in-
fection, uncontrolled hypertension and negligence 
with medication intake.

Depending on the characteristics of the patients, all 
patients received a daily dose of cyclosporin of 3 mg 
/ kg according to the body weight divided in two do-
ses administered every 12 hours; or tacrolimus at a 
dose of 0.1 mg / kg / day, with prednisone at 0.3 mg 
/ kg / Day, and cyclophosphamide 1 mg / kg / day; 
or mycophenolate mofetil 1 gram, every 12 hours.

Every month, during 6 months and then every 2 to 3 
months, a complete blood count was evaluated along 
with creatinine values, Bun, urine test, creatinine 
clearance, and protein in urine for 24 hour period. 
Each semester (every 6 months) C3, C4, ANAS, and 
native AntiDNA was checked. Cyclosporine or ta-
crolimus levels were not evaluated because the do-
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ses administered were lower than those usually used 
in aggressive immunosuppression protocols.

Patients acheieved a partial remission when within 
the 12 month period of follow-up proteinuria levels 
decreased by 50% from baseline values, or its to-
tal value decreased to less than 1 gram in 24 hours; 
and a reduction in leukocytes count and red blood 
cells in urine by 50%, and stable creatinine values. 
A complete remission was defined when there was a 
reduction in proteinuria values lower than 300 mg in 
a 24 hours period, red blood cells values less than 3 
and leukocytes less than 5 per field of high power in 
urine sediments, and reduction of creatinine values 
by 50%, or reaching normal values.

In addition, relapses were recorded. It was criteria 
for diagnosis the following: recurrence of nephrotic 
syndrome, decrease in glomerular filtration rate with 
increase in creatinine values by 30%, and presence 
of active sediment with hematuria and leukocyturia. 
Patients kept the dose of ciclosporin for at least 1 
year without changes, making it possible to reduce 
the dose of prednisone to 0.15 mg / kg / day every 
other day. The cyclophosphamide was administered 
for 6 months, and was then changed to azathioprine 
at a dose of 1 mg / kg / day keeping it this way throu-
ghout the study. The dose could be reduced accor-
ding to the white blood cell count. The dose of my-
cophenolate did not change throughout the year of 
administration, except in cases of medullary depres-
sion. Triple therapy was considered refractory when, 
after 5 months of administration or during the course 
of the therapy, there was a continuous increase in 
creatinine; persistence or worsening of proteinuria; 
and active urinary sediment, in which case, if there 
were no contraindications, it was proceeded with the 
use of rituximab or plasmapheresis.

To perform the analysis of the data was used the pro-
gram SPSS version 15.0. A description of measures 
of central tendency and of dispersion was realized 
initially. The effects of the treatment were evaluated 
by a Variance Analysis of Repeated Measures in the 
group of study, at different times of the time, appl-
ying a linear model, and making an adjustment for 
multiple comparisons: Bonferroni.

Results
During 10 years, 12 patients met the inclusion crite-
ria and were submitted to a therapy with calcineurin 
inhibitors. Two female patients presented accelera-
ted deterioration in renal function despite the initia-
tion of the calcineurin inhibitor (one with tacrolimus 
and the other with cyclosporine, both receiving cy-
clophosphamide). In one it was administered 4 doses 
of rituximab each week, and in the other a plasma-
pheresis scheme. Therapeutic benefit was not achie-
ved, requiring chronic dialysis therapy. Ten patients 
completed the minimun requirement of 12 months 
of follow-up after initiating the calcineurin inhibitor. 
The average age of patients was 22.7 +/- 12.9 years; 
8 women and 2 men; all Latinos. Only 2 patients 
received tacrolimus and 3 mycophenolate; the rest 
were treated with cyclosporine, cyclophosphamide, 
and had azathioprine as upkeep.

Four patients (40%) achieved partial remission (RP) 
and 5 (50%) complete remission (RC); in 1 patient 
(10%) proteinuria persisted at a value greater than 
2 grams for a period of 24 hours, close to baseline 
value, without deteriorating its glomerular filtration 
rate (GFR). This patient was treated with tacrolimus 
and mycophenolate. Plasma creatinine decreased in 
the complete group of patients from 1.34 +/- 0.7 mg 
/ dl to 0.96 +/- 0.3 mg / dl and 0.97 +/- 0.24 mg / dl 
at 6 and 12 months, respectively, without significant 
variations in the groups with RP and CR.

The urinary protein levels in a lapse of 24 hours in 
the total number of patients changed from an initial 
value of 2865 +/- 2586.7 milligrams to 824 +/- 981.9 
milligrams at 6 months and 488 +/- 697, 7 milligrams 
at 12 months. Whereas, in the analysis of groups, pa-
tients with partial remission had proteinuria from an 
initial value of 2757 +/- 1223.6 milligrams to 1075 
+/- 979.7 milligrams at 6 months, and 551 +/- 265.2 
milligrams at 12 months. In the group of patients 
with complete remission, the proteinuria evolved 
from 3165 +/- 3677.5 milligrams to 249 +/- 305.6 
milligrams at 6 months and 75 +/- 66.9 milligrams 
at 12 months.

Complement values were significantly elevated in 
both RP and RC patients. In general, the C3 changed 
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Graph 1. averaGes behavior: C3 and C4.

Graph 2. averaGe behavior: red blood Cells and leukoCytes  
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from 51.9 +/- 22.7 mg / dl to 113.6 +/- 38.8 mg / dl 
and 125.7 +/- 36.2 mg / dl, while the C4 11.2 +/- 7.0 
mg / dl at 36 +/- 43.4 mg / dl and 59.46 +/- 63 mg 
/ dl at 6 and 12 months, respectively. The behavior 
of red cells count was always downward in the 3 
measurements as follows: 15 +/- 9.5 per field of high 
power to 5.4 +/- 5.3 and 1.1 +/- 2.2, and the count 
of leukocytes had a similar behavior of 14.7 +/- 11.2 
per high power field at 2.4 +/- 2.9 and 1.4 +/- 0.7, 
respectively (Table 1).

Antinuclear antibody titers decreased in both groups 
and globally from 1: 402 to 1: 140 and 1:60, respec-
tively, in the periods previously noted. There were 
not sufficient native anti-DNA titres obtained for 
statistical analysis.

No patient had relapse during the follow-up period 
in the active treatment phase using calcinuorin inhi-
bitors.

There were no significant side effects that made im-
perial the discontinuation of calcineurin inhibitors. 
No patient died within the 12 months of follow-up 
period or presented evidence of extra renal lupus ac-
tivity.

In the statistical analysis for the variable that mea-
sures protein and creatinine in urine during 24 hours 

measured in the 10 patients, the results showed that 
there are significant statistical differences P <0.05. 
No statistical significant differences were found for 
the protein measured in patients who achieved com-
plete remission, nor in the values measured for C4 
(Table 2).

When analyzing the behavior of C3 the ANOVA re-
sult when applying the linear model for repeated me-
asures, indicates that there are statistically signifi-
cant differences between the 3 levels of the variable. 
When comparing the possible pairs it is confirmed 
the relation between all, except in the measurement 
of the second with the third and the third with the 
second, p <0.000 (Table 2).

When analyzing the behavior of red blood cells 
count, evidence shows that there were statistically 
significant differences between the subjects even 
when comparing each of the pairs analyzed p <0.000.

The behavior of the leukocytes, when comparing 
the first measurement with the intermediate and the 
last one, was statistically significant. The same was 
found when comparing the second measurement 
with the first and the third with the first. The intra-
subject evaluation was statistically significant at p 
<0.000.

Graph 3. averaGe behavior: 24-hour urine protein in pa-
tients with partial and Complete remission (mG).
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 table 1 desCriptive statistiCs

Variable N Min Max Mean Typical Dev

Age (years) 10 13 55 22.7 12.9

Initial Creatinine (mg/dl)  10 0.6 2.5 1.3 0.7

Creatinine 6 months (mg / dl) 10 0.6 1.7 0.9 0.3

Creatinine 12  months (mg/dl)  10 0.7 1.38 0.97 0.24

Initial 24-hour urine protein (mg) 10 540 9016 2865.6 2586.6

Protein in urine for 24 hours six months (mg) 10 67 2700 824.5 98.8

24-hour urine protein 12 months (mg) 10 10.0 2300 488 697.7

24-hour urine protein initial partial remission (mg) 4 990 3790 2757.5 1223.5

24-hour urine protein partial remission 6 months (mg) 4 280 2392 1075 979.7

24-hour urine protein partial remission 12 months (mg) 4 330 928 551.2 265.2

24-hour urine protein initial complete remission (mg) 5 540 9016 3165.2 3677.5

24-hour urine protein complete remission 6 months (mg) 5 67 788.8 249.1 305.6

Proteína en orina de 24 horas remisión completa 12 meses (mg) 5 10 174.2 75 66.9

C3 initial (mg/dl) 10 25 90 51.9 22.7

C3 6 months(mg/dl) 10 47 170 113.6 38.8

C3 12 months (mg/dl) 10 87.9 189 125.7 36.2

C4 initial (mg/dl) 10 4 24.6 11.1 7

C4 6 months (mg/dl) 9 7.3 150 36 43.4

C4 12 months (mg/dl) 9 18.4 221 59.5 63

ANA initial  10 1: 80 1:640 1:403 1:214

ANA 6 months  9 1:40 1:398 1:141 1:115

ANA 12 months 8 1:20 1:160 1:60 1:47

Red blood cells initial (# per field of high power) 10 3 35 15 9.6

Red blood cells 6 months (# per field aof high power) 10 1 18 5.4 5.4

Red blood cells 12 months (# per field of high power) 10 0 7 1.1 2.2

Initial urine leukocytes (# by high power field) 10 3 38 14.7 11.2

Leukocytes 6 months (# per field of high power) 10 1 9 2.4 2.9

Leukocytes 12 months (# per field of high power) 10 1 3 1.4 0.69

The ANA showed a statistically significant differen-
ce for the relation between the subjects and when 
comparing the first and third evaluation p <0.002.

In the patients that had complete remission there were 
no evidence of significant statisitical values of protein, 
compared to patients who achieved partial remission 
in which the value for p intrasubjects was of 0.014.

Discussion
The induction of remission in patients with lupus 
nephritis is the main goal pursued by every nephro-
logist when treating this group of patients. Classica-
lly, the regimen of cytostatic associated with steroid 
is recommended. Steroids are generally used in daily 
intravenous pulse forms for 3 days, followed by high 
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Graph 4. averaGinG: Creatinine

table 2 behavior of the studied variables averaGes and p value.

Variable Promedio inicial Promedio a Promedio a Valor  
   los 6 meses  los 12 meses  de p.(*)

Age (years)  22.7   

Creatinine (mg/dl)  1.3 0.96 0.97 0.02 

24-hour urine protein (mg) 2865.6 824.5 488 0.007

Proteins in patients with partial remission (mg) 2757.5 1075 551.3 0.014

Proteins in patients with complete remission (mg) 3165.2 249.1 75.04 0.076

C3 (mg/dl) 51.9 113.6 125.7 0.0000

C4 (mg/dl) 11.2 36 59.4 0.070

ANAS  402.9 140.9 60 0.002

Urine Red Blood Cells (# by high power field) 15 5.4 1.0 0.000

Leukocytes in urine (# by high power field) 14.7 2.4 1.4 0.000

(*)It corresponds to the comparison of the average values at the beginning, at 6 months, and at 12 months
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oral doses. Among the cytostatics diverse schemes 
has been used to induce remission with cyclophos-
phamide, from oral administration to intravenous 
preparations in monthly doses of 500 to 1000 mg 
/ mt2, at low doses (500 mg) every 15 days for 6 
doses (Euro-Lupus regimen)13. The mycophenolate, 
to date, also represents an excellent option to induce 
remission, mainly in Latinos, Afro-descendants and 
young individuals in whom it is desired to preserve 
the gonadal function14. However, there is a group 
of patients in whom, despite the administration of 
a classic induction regimen, it is not possible to ob-
tain a good therapeutic response in the course of 3 
months, being considered as having refractory lu-
pus nephritis. In the latter group of patients, seve-
ral therapeutic regimens have been proposed, which 
include the additional prescription of: monoclonal 
antibodies to CD 20 (rituximab), intravenous gam-
maglobulin, plasmapheresis and immunoabsorption, 
immunoablative therapies, tumor necrosis factor al-
pha antagonists and, finally, calcineurin inhibitors.

The timeframe with which therapeutic refractoriness 
has traditionally been defined for lupus nephropathy 
has been 6 months. We chose one of 3 months becau-
se the class IV-G variety of lupus nephritis is a very 
aggressive entity and the absence of response in only 
3 months can generate severe and irreversible side 
effects. Regard this matter, recent publications agree 
with this concept and suggest very clearly that if a 
patient during the first 3 months of steroid treatment 
associated with cytostatic experiences aggravation 
in their clinical and laboratory records, it is impera-
tive to initiate or add an alternative therapy15-17.

Several studies have demonstrated the importance 
of T cells in the pathogenesis of SLE18,19. Calcineu-
rin inhibitors (cyclosporin and tacrolimus) are drugs 
with a powerful inhibitory effect on the clonal ex-
pansion of helper T cells and cytotoxic T cell func-
tion, through the decrease in the synthesis of IL-2, 
IL-3 and IFN- Alpha, a mechanism by which they 
could achieve therapeutic benefits in lupus nephritis. 
One of the problems of administration of calcineu-
rin inhibitors is its toxicity profile: nephrotoxicity, 
hypertension, hypertrichosis, hyperuricemia, diabe-
tes mellitus and hyperlipidemia, mainly, when used 
in the long term and in high doses (3.5 to 5 mg / Kg / 

day). Lower doses between 2 to 3 mg / kg / day may 
keep their activity and generate less side effects.

The experience of the use of cyclosporine, at high 
doses, in refractory lupus nephropathy class IV is 
scarce and in a limited number of patients. Favre et 
al., In 18 patients20, Rihova et al., in 13 patients21, 
Tam et al., in 17 patients22, Ferrario L. et al., in 3 
patients23, Manger et al., in 10 patients24 and Tokuda 
et al in 10 patients25; they prescribed ciclosporin do-
ses ranging from 3.0 to 5.0 mg / kg / day in patients 
with refractory lupus nephritis, achieving good cli-
nical response, reduction in proteinuria, and stabi-
lization in renal function. But the long-term results 
with the amount of doses administered are unknown, 
in which side effects are more likely to occur.

Reports of patients with refractory lupus nephritis 
class IV treated with low doses of calcineurin inhi-
bitors are few, which explains also the low sample 
that we managed to collect in the course of 10 years 
of being consulted by this type of pathology. Cac-
cavo et al., in Italy, intervene 30 patients with re-
fractory SLE (without indication of how many with 
refractory lupus nephritis), which were treated with 
ciclosporin at doses of 2.5-3.5 mg / kg / day. In a 
24 months period of follow-up they decreased the 
score of systemic lupus activity (SLAM), and in the 
group of proteinuric patients reduction in proteinu-
ria and stabilization in renal function was observed. 
There was also a reduction in native anti-DNA an-
tibody titers, fluctuation in the values of ANAS and 
increased values of C3 and C426. Ogawa H. et al., 
treated 51 Japanese patients with refractory SLE. 26 
had lupus nephritis and 18 of them were treated with 
cyclosporine at an initial dose of 2.5 mg / kg / day, 
adjusting doses according to serum levels, achieving 
RC in 6 Patients, PR in 5, absence of response in 
1, and suspension of the drug in 4 due to renal im-
pairment. The levels of native anti-DNA antibodies 
decreased and CH50 titers increased in the response 
groups. 27 Ogawa H et al., also in Japan, throw re-
sults of low doses of cyclosporine (2.5 mg / kg / day) 
in 9 patients with refractory lupus nephritis who un-
derwent 30 weeks of treatment with satisfactory re-
sults in 70%. In this study there were no significant 
modifications in the CH50 and nor in anti-DNA an-
tibodies28. Baca et al., in Mexico, reported results 
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of experiment in 7 children with Class III and IV 
varieties refractory to cytostatic with steroids, and 
treated with low doses of cyclosporine (2 to 4 mg / 
kg / day). It showed good results during the time, but 
most patients relapsed with the presence of proteinu-
ria once cyclosporine was suspended29.

There are reports of treatment with another calcineu-
rin inhibitor, the tacrolimus, in patients with refrac-
tory lupus nephropathy. In a case study of a patient 
with lupus nephropathy class IV who required renal 
replacement therapy complete remission of nephro-
pathy is reported after 7 months of treatment30. In 
another report, the experience with 3 patients and 
a positive response in 2 of them at 6 and 9 months 
of treatment respectively, it’s notified31. Uchino et 
al., at Japan, intervened 23 patients with refractory 
lupus nephritis who were treated with steroid asso-
ciated with tacrolimus ranging from 2 to 3 mg per 
day during 6 months and without cytostatic. 22 pa-
tients completed the follow-up time and in them he 
observed a significant reduction of proteinuria and 
improvement in urinary sediment. The levels of fats 
were not significantly modified, whereas those of 
CH50 and C3 were elevated in the 6 month period 
of follow-up32. Fei Y. et al., in China, intervened 26 
patients with lupus nephritis refractory to cyclo-
phosphamide associated with steroids. They used a 
tacrolimus dose ranging from 2 to 3 mg / day and 
found in a 6 month period of follow-up partial or 
complete response in 88.46% of the patients33. Si-
milar results were reported by Gordon S. et al., in 
8 female patients with refractory lupus nephritis to 
mycophenolate and steroids, treated with an average 
dose of tacrolimus of 3.3 mg / day for approxiamtely 
16 months34.

There are reports of patients with non-refractory lu-
pus nephritis treated with calcineurin inhibitors, for 
the main purpose of inducing first instance remission 
or sustained remissions. Although there is literature 

on this subject, this is not the target of the paper, the-
refore, we do not deepen into the subject35-37.

In addition to the nephrotoxicity profile of calcineu-
rin inhibitors at high doses and a long period of time, 
a problem that has been detected with its adminis-
tration is the high rate of relapse after withdrawal. 
In the Rihova study, values close to 46% were re-
ported21, resulting in a group of patients dependent 
on cyclosporine. It is also important to note that due 
to the risk of worsening renal function, it is recom-
mended to avoid cyclosporin when the glomerular 
filtration rate is lower than 60 ml / minute and the 
renal biopsy shows severe tubulointerstitial fibrosis. 
A therapeutic alternative in patients with high acti-
vity rates, but with GFR greater than 60 ml / minute, 
cyclosporine could be used initially at a dose of 5 
mg / kg / day, and slowly and carefully reduce it to a 
keeping dose of 2 to 3 Mg / kg / day. If creatinine is 
increased by 30% during the follow-up period, redu-
ce the dose by 25%, but if values rises by 50% tem-
porarily, suspend it and restart at 2 to 4 weeks with 
low doses. A further elevation of creatinine should 
lead to its definitive suspension. In some situations it 
is difficult to establish whether the elevation of azo-
les is the result of lupus activity or toxicity by cy-
closporine. In these cases the determination of high 
levels of native AntiDNA, anti-C1q and low C3 and 
C4 antibodies would be compatible with active lu-
pus nephritis, although in special cases a new renal 
biopsy may be required.

To conclude, in our study, with a limited number of 
patients, evidence shows that calcineurin inhibitors, 
mainly cyclosporin at low doses (2 to 3 mg / kg / 
day) are useful in inducing complete or partial re-
mission in patients with refractory nephritis Lupus 
to steroids and cytostatics. Only with a long-term 
period analisys will it be possible to establish its sa-
fety profile at low doses, and relapse rate after sus-
pension.
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