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Systemic Lupus Erythrematosus (SLE) is an inflammatory autoimmune disorder that may affect multiple
organ systems. The clinical course is marked by spontaneous remission and relapses. Severity may vary
from mild episodic disorder to a rapidly fulminant life threatening illness. Clinical manifestations of Lupus
Nephritis (LN) are varied according to the renal pathologic lesions. Treatment of LN remains controversial.
As a chronic disease with periods of remission and relapses, it is unclear whether relapses should be treated
as the initial presentation of the disease. This prospective study was designed to compare between three
different modalities of therapy for treating LN patients. The study includes all systemic lupus patients seen in
Alexandria University Hospital since January 2004 for 6 months. Forty-three patients with SLE were
presented to us by SLE, only 31 had LN and 22 were included in the study. The patients were classified
randomly into 3 arms. All patients received steroid therapy plus from the beginning either
Cyclophosphamide (CYP) [Group |, n = 7], or Cyclosporine (CsA) [Group Il, n = 7], or Azathioprine (AZA)
[Group lll, n = 8], Full history and examination were done. Laboratory investigations included routine and
immunological studies of ANA, Anti-DNA, C3 and C4. Renal biopsy was done in all patients. After 6 months
of follow up; Serum creatinine was stationary in CYP group from 2.2+1.1 to 2.1+1.7; while significantly
decreased in CsA from 2.8+1.7 to 1.0+0.5 mg/dI. Moreover; while proteinuria decreased in CYP from 2.7+0.7
to 1.8+2.2; there was more pronounced decreased from 6.9+10.0 to 2.4+1.2 g/24hr in CsA group despite very
huge increase in glomerular filtration rate (GFR). 2 out 7 cases of CsA group; while 2 of 6 of CYP group did
not show improvement. Moreover; 3 of 6 of CYP group and 1 of 6 of AZA group needed to be shifted to CsA
group because of side effects and/or no response to CYP and showed good response. These patients were
either class V or IV. However; only one case in this study with signs of acute CsA toxicity was reversed by
monitoring the dose. In conclusion, CsA in this study proved to be superior over CYP in LN at least in the
short term follow up; provided to be given with appropriate doses even if it is used in class IV, which was
thought to be very responsive to CYP.

ystemic Lupus Erythrematosus (SLE) is  structure or to auto-antibody-mediated

destruction of host cells

an inflammatory autoimmune disorder

that may affect multiple organ systems.
Similar to other autoimmune diseases, SLE
appears to arise from a combination of genetic
and environmental factors that interact to
cause a state of immune hyperactivity.
Multiple exposures to bacterial, viral, or
chemical antigens and to self-antigens
(particularly nucleic acid-protein complexes)
can lead to the formation of antibodies to
DNA (Casciola-Rosen et al., 1997). Many of
its manifestations are due to trapping of Ag-
Ab complexes in capillaries of visceral

(e.g.
thrombocytopenia) (Pisetsky et al., 1998).
Lupus Nephritis (LN) is a variable disease
as regards both its clinical and pathological
picture. The clinical course is marked by
spontaneous remission and relapses. Severity
may vary from mild episodic disorder to a
rapidly fulminant life threatening illness
(Valeri et al., 1994). Clinical manifestations
of LN varied according to the renal pathologic
lesions. There is usually a good correlation
between the clinical renal involvement and the
degree of renal pathology according to WHO
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classification of LN (Weening et al., 2004).
Poor prognostic factors include African-
American race, elevated serum creatinine,
increased proteinuria, anemia, high activity
and chronicity indices with cellular crescents
and interstitial fibrosis (Panopalis et al.,
2005).

In view of the heterogeneity of SLE,
diagnosis is established on the basis of a set of
criteria that include clinical and serological
findings. While designed for classification and
enrollment of patients into studies, these
criteria are commonly used for diagnosis. In
the use of these criteria, serology has a major
impact since the presence of antinuclear
antibody represents one criterion while the
other specific autoantibodies like anti-DNA
and others are another (Kotzin 1996). The
most characteristic serological marker of SLE
is the autoantibody production directed to the
components of the cell nucleus. These
antinuclear antibodies (ANAs) bind to a
variety of nuclear macromolecules that
include DNA, RNA, histones, and a series of
protein-RNA  complexes called snRNPS
(small nuclear ribonucleoproteins). For each
patient, it is useful to establish the pattern of
changes, if any, in laboratory test results that
are associated with exacerbation,
improvement, or remission of SLE. If a
pattern associated with exacerbation appears
in a patient, it is advisable to change therapy
in order to prevent the exacerbation (Bootsma
et al., 1994 and Quismorio et al., 1997).

There are six classes of LN (I to VI)
according to the International Society of
Nephrology classification / Renal Pathology
Society  2003; however the clinical
presentation may not differ in between the
classes include proteinuria, hematuria...etc.
These classes are class I minimal mesangial
LN, II: mesangial proliferative LN, III: focal
LN, IV: diffuse LN, V: membranous LN, VI:
Advanced sclerosis LN (Weening et al,
2004).

Treatment of LN remains controversial. As a
chronic disease with periods of remission and
relapses, it is unclear in the literature whether
relapses should be treated as the initial
presentation of the disease (Wallace et al.,
1982). Likewise, transformations may occur
with time from one pattern like proliferative
to a membranous variety of LN. Currently
used agents include: high dose daily or
alternate-day  corticosteroids, azathioprine,
nitrogen mustard, intravenous pulse methyl
prednisolone, plasmapharesis, and
cyclophosphamide administered orally or
intravenously; however, the precise form of
aggressive treatment is still debated (Euler et
al., 1994). Cyclophosphamide (CYP) has been
reported to be more effective in the acute
presentation ~ with  proliferative  renal
pathology. Nevertheless, it can induce many
side effects like bone marrow suppression
therapy (Balow et al., 1984). On the other
hand, cyclosporine (CsA) role in treatment of
LN is still debatable. It may be effective in
membranous type of LN, in reducing
proteinuria therapy (Dostal et al., 1998).
Azathioprine (AZA) was reported to be used
for disease maintenance rather than as an
induction therapy (Balow et al., 1984).

This prospective study was designed to
compare between three different modalities of
therapy including cyclophosphamide,
cyclosporine and azathioprine for treating LN
patients. These drugs are the most commonly
used for treating LN; however; to the best of
our knowledge head to head prospective
comparison was not published in the literature
yet.

Subjects and Methods
Subjects

The study includes all systemic lupus patients seen in
Alexandria University Hospital for 6 months since
January 2004. Forty-three patients were presented by
SLE to Alexandria University Hospitals — Internal
Medicine Department, 31 had LN, 22 signed an
informed consent to be included in this study. Patients
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were classified into 3 arms and all received steroid
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therapy plus either Cyclophosphamide (CYP) [Group I,
n = 7], or Cyclosporine (CsA) [Group II, n = 7], or
Azathioprine (AZA) [Group I11, n = 8].

All were females and had clinical and laboratory
evidence of SLE according to the ACR 1982 revised
criteria for classification of the disease (Tan et al., 1982
& Hochberg et al., 1997), with proven lupus nephritis.
Twenty patients had arthralagia, 19 had constitutional
manifestations, malar rash was found in 10; while all
patients had renal manifestations including proteinuria
and / or hematuria with urinary casts.

All patients received methyl prednisolone (MP)
pulse steroid in a dose of 500- 1000 mg /kg /day for 3-5
consecutive days, to be followed by oral prednisolone
0.5mg /kg/day for four weeks, then gradual tapering by
reduction of the dose by 2.5mg / day every two weeks
after one month of therapy until reaching a
maintenance dose of 5-10 mg daily after 6 months.

The patients diagnosed as lupus nephritis by
different laboratory parameters include urinary finding
of proteinuria, hematuria, ...etc with elevated serum
creatinine in some of them. Renal biopsy was done and
they were randomly classified into 3 groups:

Group |

Received monthly intravenous pulse CYP at dose
0.75gm /m*> BSA, dose was modified according to
WBC count done 10-14 days after the pulse in order to
keep nadir WBC above 1500/cmm.

Group Il

Received daily oral CsA starting with 1-2 mg/ kg in
two divided daily doses separated by twelve hours then
increasing the dose according to the clinical response
and serum creatinine to maximum of 5mg /kg /day, and
then gradually taper the dose to 2.5mg / kg /day after 6
months. CsA dosage was reduced by 0.5mg / kg /day if
the serum creatinine level increased by 20% or more
from the base line value.

Group Il
Received oral AZA in a dose of 1-2mg /kg /day.

A unique feature of the protocol is an evaluation of
each patient after 3 months of treatment. Patients who
have not achieved a minimum of 30% improvement are
crossed over to the alternate regimen, thus ensuring that
a patient will not be committed to unsuccessful therapy
with possible further deterioration in renal status

Inclusion criteria

Enrolled into the study were SLE patients who had
never received CYP or other immunosuppressive
therapy or who had failed to respond to CYP or other
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immunosuppressive therapy as defined by persistent
proteinuria >2gm /24-h urine, and had been taken off
these medications for at least 3 months prior to the
study.

Exclusion criteria

Patients with uncontrolled infection, CNS
manifestations, known neoplastic disease or have an
intention to become pregnant during the treatment
period or  those  who received  previous

immunosuppressive drugs less than 3 months prior to
the study.

Methods

All patients were seen twice monthly in the first three
months and thereafter monthly. They were subjected to
history taking including age, sex, marital status,
previous pregnancies, occupation, residency, duration
of SLE, duration of LN, presenting complains, organ
affected. ~ Complete clinical examination  was
performed, including head and neck, chest, heart,
abdomen and neurological examination. Laboratory
investigations included, CBC (Bain al., 2001), renal
function tests (Blood urea, Serum creatinine Serum uric
acid, 24- hour urinary protein excretion, 24- hour
creatinine clearance) (Newman et al., 1999), liver
function tests (serum bilirubin, ALT & AST, serum
albumin, total protein, Prothrombin time) (Fody et al.,
2005), fasting and postprandial blood glucose
(Eschwege et al., 1972), serum cholesterol and
triglycerides (Remaley et al., 2005).. serum electrolytes
(Na, K, Ca, phosphorous) (Polancic et al., 2005).

Determination of ANA by immunofluorescence

It is an indirect fluorescent antibody test system
utilizing HEP-2 cells grown on a microscopic slide as a
substrate for the detection and titration of circulating
antinuclear antibodies in human serum (Sinico et al.,
2005). Serum samples were diluted 1/40 and to
dilutions up to 1/640 for positive cases to get a titer. If
specific antibodies are present in serum, stable antigen-
antibodies complexes are formed binding fluorescin
labeled anti-human immunoglobulin. - The resultant
positive reaction is observed as nuclear. apple green
fluorescence with different patterns: homogenous,
peripheral, speckled, or neucleolar. The reagent used
was ANA fluoro (TM) kit from Diasorin - Germany.

Determination of Anti dsDNA by ELISA

The test was performed using a solid phase enzyme
immunoassay, (Haddouk et al., 2005). The reagent
purchased was Eti-ds DNA kit from Diasorin -
Germany. It uses a circular recombinant (protein-free)
plasmid ds DNA. Expected values for healthy subjects
are less than 20 1U/ml. Values ranging from 20 to 28




Comparison between Cyclophosphamide, Cyclosporine and Azathioprine in The Treatment of LN

42

IU/ml are graded equivocal, whereas those greater than
28 1U/ml are considered positive.

Estimation of Serum complements (C3, C4) by
nephelometry

It is an immunochemical reaction, where complement
factors contained in the human serum sample form
immune complexes with specific antibodies, (Cengic et
al., 2002). The result is evaluated by comparison with a
standard of known concentration. The measurement
was done on the Dade Behring BN 100 nephelometer
(Behringwerke Diagnostica, Marburg, Germany). The
kit used was N antiserum to human complement factors
C3 & C4 (Dade Behring Marburg GmbH, Marburg,
Germany). The reference range for Serum complement
C3is0.9-1.8 g/L and for C4 is 0.1-0.4 g/L

Determination of CsA trough level by EMIT

CsA in whole blood was estimated before the patients
take the morning dose by the enzyme multiplied
immunoassay technique (EMIT), (Cattaneo et al,
2005). This is a homogenous enzyme immune assay
containing mouse monoclonal antibodies with high
specificity for CsA based on competition for
cyclosporine antibody binding sites. Before testing,
samples, calibrators, and controls must be pretreated to
lyse the cells, solubilize the cyclosporine, and
precipitate most of the blood proteins. The samples are
centrifuged and the resulting supernatant is then used
for the assay. The reagent used is Emit® 2000
Cyclosporine Specific Assay (Dade Behring Marburg
GmbH, Marburg, Germany)

Ultrasound examination

It was performed on both kidneys regarding size,
cortical echogenisity, parenchymal thickness, &
cortico-medullary differentiation.

Calculation of SLEDAI

The SLE disease activity index (SLEDAI) was
calculated as a measure of the systemic activity of the
disease at the time of diagnosis. As suggested by
Bombardier (1992) (Bombardier et al., 1992 & Nossent
et al., 1993), it included scores which weighted the
disease activity of SLE in the central nervous system,
the vasculature, the musculoskeletal system, and the
kidney as well as serosal, dermal, hematological,
immunological, and constitutional manifestations of the
disease.

Renal biopsy

Specimens were dehydrated, paraffin embedded,
sectioned at 4p and stained with, H & E stain, PAS
stain  Masson Trichrome stain. Diagnosis and
classification were performed using modified WHO

morphologic classification of lupus nephritis (Churg et
al., 1982). For determination of the activity and
chronicity indices were performed (Pirani et al., 1964).
Sections from doubtful cases were mounted on coated
slides and stained immuno-histochemically for IgM,
IgG, IgA and C3 to aid in its etiologic diagnosis.
Briefly, sections on coated slides were rehydrated,
followed by blocking of endogenous peroxidase
activity by incubation in 3% H,O, solution. BSA was
used to block non specific binding sites, followed by
the addition of the primary antibody. Sections were
incubated at 40°C overnight, then secondary antibody
was added when the slides attain room temperature
followed by the addition of specific label for each test.
Visualization of the reaction was performed using DAB
as the chromogen. All steps were performed in a humid
chamber at room temperature unless stated otherwise.

Antigen revealing techniques were used by boiling
the slides in 2% citrate buffer pH (7.2 to 7.4) for 7
minutes followed by leaving them till they cool down
to room temperature for 20 minutes, then examined
microscopically (Sinniah et al., 1976).

Statistical Evaluation

Statistical calculations were done using STAT-VIEW
program involved ANOVA, Simple and Multiple
Regression Analysis; with calculation of the Mean,
Standard Deviation "SD". Statistical significance is
documented when (p value < 0.05)

Results

This study was carried out on forty-three SLE
patients; twenty-two had LN and were
included in this study as explained earlier. Of
these 21 showed positive serum markers for
SLE and 2 showed highly suggestive clinical
features. All lupus nephritis patients were
proved by the various laboratory studies and
by renal biopsy.

The prevalence of different clinical and
laboratory features (according to ACR
criteria) was: Arthralgia and /or arthritis was
found in 90.9 % of the patients, constitutional
manifestations in 86.36 %, malar rash in
45.45 %, muscular complaints in 54.54%,
photosensitivity in 36.36 %, oral ulcers in
54.54 %, fever in 36.36 %, alopecia in 90.90
%, renal manifestation in 100 %, headache in
22.72 %, respiratory manifestations in 45.45
%, serositis in 22.72 %, Raynaud s




