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RENAL PATHOLOGY IN SYSTEMIC LUPUS
ERYTHEMATOSUS: A CLINICO - PATHOLOGICAL STUDY

P. Angunawela? and S. Amarasekera 2

Summary: Of 500 renal biopsies psrformed between January 1990 to December 1990, 32 biopsies
were from patients having systemic Lupus Erythematosus (SLE). The male to femele ratio of
SLE patients was 1 :7. The mean age of the males was 34 vyears, and of the famales 27!
years. The histological pattern varied between normal glomeruli to extensive glomerulosclerosis.
Each type of glomerulonephritis was classified according to the modified World Health Organization
(WHO) Classification.

149, of the patlents had histologically normal glomeruli (WHO Class 1), 199 had mesangial
nephropathy (WHO Class IlI), 189 had focal segmental tyge of glomerulonephritis (WHO Class
1), 419 had diffuse proliferative glomerulonephritis (WHO Class 1V), 49 had membranous
nephropathy (WHO Class V), ahd 49, had extensive glomerulosclerosis (WHO Class VI).

Although the value of renal biopsy has been questioned we, conclude that it is a most importan
investfgation in the management of lupus nephritis.
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INTRODUCTION

Lupus erythematosus is a systemic autoimmune disease that affects both
adults and children, and has a wide variety of clinical manifestations. Based
on clinical signs of renal disease the incidence of renal involvement in adult
patients ranges from 507, to 809 (1). Clinicopathological correlations have
demonstrated a significant relationship between the underlying histopathology
of renal disease and the subsequent clinical course (2,6). Because of the broad
spectrum. of lesions that have been seen in patients with lupus erythematosus,
the. World Health Organization (WHO) proposed a classification of lupus nephritis
that included all _morphological patterns (1). The modified WHO classification
as quoted by Gladman (2) comprises 6 main classes (Table 1). The impor-
tance of ‘this classification is that, based on it, a renal biopsy can be used
to determine the probable prognosis of an individual in terms of survival
and renal function. It also ecnables the clinician to select the appropriate
medication for each case. This is a report of a study of 32 patients clinically
confirmed as systemic Iupus erythematosus, to ascertain the relationship
between the clinical  renal manifestations and the histological and
immunological findings.
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Tahle 1. WHO morphologicai classification of lupus nephrttis (modified)

it NORMAL GLOMERULI
(a) Nil by all techniques
(b) Normal by light, but deposits on electron microscopy or immunofluo-
rescence.

ii. PURE MESANGIAL ALERATIONS (mesangiopathy)
(a) Mesangial widening and/or mild hypercellularity (+)
(b) Moderate hypercellularity (+-+

iii A FOCAL SEGMENTAL GLOMERULONEPHRITIS
(a) Active ncerotizing lesions
(b) Active and sclerosing lesions
(c) Sclerosing lesions

iv.  DIFFUSE GLOMERULONEPHRITIS
(a) Without segmental lesions
(b) With active necrotizing lesions
(¢) With active and sclerosing Icsions
(d) With sclerosing lesions

v. DIFFUSE MEMBRANOUS GLOMERULONEPHRITIS
(a) Pure membranous glomerulonephritis
(b) Associated with lesions of category 11
(c) Associated with lesions of category III
(d) Associated with lesions of category V

vi. ADVANCED SCLEROSING GLOMERULONEPHRITIS

MATERIALS AND METHODS

The study was conducted on patients having systemic lupus erythematosus
yudergoing renal biopsy in the Professorial Unit of Medicine, General Hospital,
Colombo from January 1990 to December 1990. All the patients were hospitalized
and evaluated clinically by the physicians in the nephrology team. Laboratory
investigations for renal disease, including urine culture, routine blood count,
ESR, blocd for LE cells, antinuclear factor and double stranded DNA anti-
bodies were dome-

Two cores of renal biopsics were obtained from all patients. One core

of tissue was fixed in Duboscq Brazil Solution (Modified Boin’s Sloution) for
light microscopy..and _the other in 10% formal saline for immunohistochemical

studies. Electron microscopic studies were not perfomed as gluteraldehyde
fixed renal tissue was not available. ok
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LIGHT MICROSCOPY

Paraffin sections were made from tissue fixed in Duboscq Brazil
Solution (DBS). Sections were stained with Haematoxylin and Eosin (H & E),
Periodic Acid Schiff (PAS) and Silver Methanamine. Depending on the histologica]
features, they were classificd according to the modified WHO classification
of lupus nephritis (2).

IMMUNOHISTOCHEMISTRY

The biopsies fixed in formal saline were used for immunohistochemical
studies. Paraffin sections were made at 2-3 mp  thick. Immunohistochemical
(IHC) staining was performed using the Avidine Biotin Complex (ABC) method
(3.4). All primary antisera were obtained commercially from Hoechst Behring
Laboratories. Secondary Antibody and ABC were obtained from Dakopats,
Denmark. Trypsin was obtained commercially from Sigma Chemicals. Reagent
activity was confirmed with known positive and negative biopsies as controls

All: sections were deparaffinised in xylene and brought to alcohol.
Endogenous peroxidase activity was inhibited by reacting with hydrogen peroxide
and methanol. The sections were then trypsinised for 15 minutes, washed
with phosphate buffer and nonspecific proteins were blocked by adding 10%
egg white solution, because normal swine serum was not available. The
sections were then incubated at room temperature for 30 minutes with primary
antisera; 1gG, 1/800 dilution, IgA 1/600 dilution, IgM 1/500 dilution, C 3
1/300 dilution and fibrinogen 1/600 dilution, After washing with buffer
solution biotinylated second antibody was added. ABC complex was added
and after washing with the buffer solution the colour was developed with
Diamino Benzidine (DAB'. The stained sections were examined under the
light microscope to identify the presence of immunocomplexes indicated by a
brown stain.

RESULTS

Out of 32 patients, 8 presented with Ncphritic Syndrome. Another 10
patients ‘presented with mild proteinuria and haematuria. Two of them also had
mild oedema. 8 patients had only proteinuria, 4 had nephrotic syndrome,
and the other 2 patients presented with rapidly progressive renal failure.
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Table 2. Clinical Presentation of WHO Classes

WHO Classification

No. of Patients

Clinical Presentation

Class

Class

Class

Class

Class
Class

11

111

v

Vil

(O8]

| NS R VS N

(%]

Proteinuria
Proteinuria/Haematuria
Nephrotic Syndroma
Proteinuria
Proteinuria/Haematuria
Nephritic Syndrome
Proteinuria/Haematuria
Proteinuria/Haematuria
with oedema
Nephrotic Syndrome
Proteinuria
Proteinuria/Haematuria/
oedema
Proteinuria/Hacmaturia
Rapidly progressive
Nephritic Syndrome
Nephrotic Syndrome

Rapidly progressive renal
failure
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Under the light microscope 4 patients (14%) had normal glomeruli (Fig.1).
The capillary basement membranes were thin and regular. The tuft cellularity
was normal. There was no tubulointerstitial disease. The WHO classification of
these patients is shown in Table 2. 7 patients (19%) had pure mesangial
alterations (Fig. 2). The PAS positive mesangial matrix was very prominent,
but the rest of the glomerular tufts were within normal histological limits.
Another 6 patients (189;) had focal segmental glomerulonephritis (Fig. 3). One
segment of the glomerular tuft showed proliferation of mesangial cclls and endo-
thelial cells with fibrinoid necrosis. Some glomeruli were spared. 13 patients
(41%) had diffuse proliferative glomerular nephritis (Fig. 4). In thesz biopsies
all glomeruli were involved and enlarged. The tuft cellularity was increased
due to proliferation of mesangial endothelial cells. Fibrinoid material and
inflammatory exudate were also seen within the tufts.

One patient (47;) had membranous nephropathy. The capillary basement
membranes were uniformly thickened and the silver stain showed basement
membrane spikes characteristic of this lesion (Fig. 5). There was no proli-
feration of thc glomerular tuft.

One patient (4%) had end-stage renal disease with extensive glomeru-
losclerosis. There was marked tubulointerstitial disease with fibrosis. Blood
vessels were markedly thickened,

Out of 32 biopsies stained by the ABC method, 2 were overstained and
the results were not recorded. Out of the other 30 remaining biopsies 3
did not contain any immnne complexes, C3 or fibrinogen (Table 3). Histologi-
cally these biopsies showed normal glomeruli, Another biopsy which showed.
normal glomeruli histologically revealed IgG immunocomplexes

1gG, IgM, and C3 were seen in patients having histological pattern of focal
segmental and diffuse proliferative type of glomerulonephritis.

IgG and Cs was seen in membranous nephropathy. One biopsy which
showed glomerulosclerosis had IgG, IgM. IgA immunomplexes and Ca.
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Table 3: The Results of Immunohistochemical Stainms.

No. of Histological WHO Immpyne, Complexes, Present
Biopsics Diagnosts Class | 1gG | IgM | IgA | C3 s
inogen
13 Diffuse Prolif- v - ie 15 SR 24 A0
erative
6 Focal Segmental 111 i & = e o
3 Mesangial Proli- 1 s i + o &
ferative
3 Minimal I — o e e “rpee
1 Minimal 1 s = A o Gt
1 Membranous v o £L 2 e -
1 Glomerulo Scle- VI + 4 e il +‘ —
rosis
DISCUSSION

Lupus Nephritis affects both children and adults. In our study there
were 2 female children, aged 6 and 10 years, and the ‘others: (30) were
adults. The commonest clinical symptoms in our study were proteinuria . and
haematuria, which were seen in 10 patients. Out of these ten patients 40%
had Class IV lesions, 30% had Class IIl lesions, 20% had- Class II and
10% had Class 1 lesions, PRSI B .

Normal glomeruli or Class I lesions are very rare (5), although there
were 4 patients in the study (14%). Since electron microscopic studies were
not performed, they cannot be definitely categorised as Class I or Class II.
However, out of the four one had IgG immunocomplexes in the mesangium
and should therefore be classified either as Class I B or Clas II A.

Diffuse proliferative glomerulonephritits i the most serious of the
renal lesions in SLE, occuring in 45% or 50% of the patients who are
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biopsied (5). In the study 419 of patients showed this type of glomeru-
lonephritis or Class IV lesions. The prognosis in this category of lesion is
bad (6,7). One patient presented with a rapidly progressive type of renal
failure.

In patients with normal glomeruli ( WHO Class 1), mild mesangial
hypercellularity (WHO Class IlI) and with membranous nephropathy (WHO
Class V), renal function is preserved for long periods, although patients with
the membranous lesion commonly exhibit heavy proteinuria and the nephrotic
syndrome.

In our study 12 of the 32 patients (35%,) belonged to this category of
non-proliferative lesions. The other 65% had proliferative lesions like focal,
segmental or diffuse proliferative and end stage renal discase.

Active or proliferative and chronic lesions on biopsy have becn shown
to be an indicator for poor renal outcome (6).

Immunocomplexes are present in large amounts in proliferative lesions.
However in this study all 5 patients with mesangial nephropathy contained
IgM, IgA and Cs. Another striking feature was that, in Class VI lesions. I1gG,
IgM, IgA immunocomplexes were present along with C;. Immunocomplexes
which are deposited in the glomerular tufts are either dissolved or absorbed
with time. Therefore the patient who had extensive glomerulosclerosis may
not be in a very late .stage..of the Ilcsion, but probably .had extensive
proliferative lesions which caused sclerosis of the glomeruli. '

All 32 patients in the study had clinical signs of renal involvement
and it is necessary to evaluate renal morphology in these patients in order
to decide on the form of treatment, and to predict the long term prognosis.
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Section of glomerulus stained
with silver methanamine, showing
normal capillary loops and base-
ment membranes (X 400).

Fig. 2.
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Sections of glomerulus stained
with  PAS | Silvermenthanamine

showing  prominent
matrix (X 400).

mesangial
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Fig. 3. Section of glomerulus stained with PAS/Silvermethanamine showing
focal segmental glomerulo nephritis (X 400).

Fig. 4. Section of glomerulus stained with haematoxylin and eosin showing
increased tuft cellularity and infiltration by polymorphs (X 400).
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Fig.. 5. Section of glomerulus stained with silvermethanamine showing
thickened capillary basement membranes with ““spikes” (X 400).



INSTRUCTIONS TO AUTHORS

Research papers. reviews and short communications may be submitted for editorial consi-
deration. Research papers should describe original investigations or technological achievements.
Reviews should be critical evaluations of existing knowledge in a specialised field. Short
commnnications may be submitted if the results are of sufficient importence to merit publication
in advance of a full paper.

Papers are accepted for consideration with the understanding that they have not been submitted
or accepted for publication or published clsewhere. Each paper is examined by two or more
referees prior to publication. Papers are edited to increase clarity and ease of communication.
The editors retain the right to shorten the a:ticle and make changes to conform to the conventions
of the Journal.

Manuscripts should be submitted in triplicate, typed throughout in double spacing on
one side only with a margin 4 cm wide, on the left hand side of the page. The pages mus
be numbered.

Page one should contain the full title of the paper, fhe family name (s) and initials of
the author (s) and name and address of the establishment where the work was carried out.

The second page should contain an abstract which should be a summary of the entire
paper and intelligiblc without reference to the paper. The text should begin on page three. References
and acknowledgements should be on separate sheets. The last page should indicate the number
of manuscript pages, figures and tables submitted, the proposed running tit'e, key words and the
name and address of tbe person to whom the proofs should be sent.

Only recognised physical and chemicl abbreviations should be used. Abbreviations such
as MCHC and MCV may be used as long as, in the first usage. the full term is stated and
the abbreviation identified. Drugs should be given their approved and not proprietary names. Only
S1 units may be used. Sclentific names of plants and microorganisms wlil be printed in italics and
should be underlined in the manuscript. In the first citation, genus, species and authorty mus
be given:

e. g. Vigna radiata (L) Wilczek.
In later citatious the generic name may be abbreviated to its initial letter e. a. /. radiata

Tables. Each table should be typed on a separate sheet. They should be numbered censecutively
in Arabic numerals, The legend of each table should be such that the general meaning of the tablsa is
clear without refercne to the text. The preferred position of each table should be indicated in the
manuscript.

Figures. Each figure (graph, drawing, photegraph) shouid be numbered in sequence with
Arabic numerals. The amount of lettering on a drawing should be reduced as far as possible.
{llustrations should be in line drawings in Indian ink on plain white paper. Legends tc figures
should be typed on a separate sheet. Each figure should be identified on the reverse with the
;unning title of the paper and figure number.

Referenes. Refrences to other work in the body of the script should be indicated by a
number in parenthesis, the references being numbered in the order in which they appear in the
text, The list of references should be on a separate sheet of paper at the end of the article



ii

and should include: the authors’ names followed by initials, title of the article, title of journal
(in full), year of publication, volume number in Arabic numerals and the number of the first and last
pages in Arabic numerals. When the reference is to e book, the author’s name and initial should
be followed by the title, editor’s name and volume number of edition, page (p. or pp.), town
of origin, name of publisher and year of publication.

Wilson W. E. Observations relatrng to the innervation of
sweat glands in the face.
Clinical Science 1936; 2; 273 - 286.

Dews P. B. In; Pharmacology in Medicine,
ed. Drill VA, 2nd Edition.
New York: McGraw — Hill 1958; p. 309

Zitnack A. In; Chronic cassava toxicity: proceedings
of an inter — disciplinary workshop, London,

England. 29 - 30 January 1973,
Ottawa: International Development Research Centre (IDRC - 00e) 1973; pp. 89 - 95.

Proofs. Corrected proofs must be returned to the Editors without delay. Responsibility for
correcting proofs rests on the authors.

Reprints. Ten reprinfs will be supplied free of charge for each article. Additional copies
may obtained according to the rates which wiil be sent on applicatioh when the proofs are returnedr
to the Editors.

Manuscripts to be published should be sent to the Editars, C/o Faculty of Medicine, Kynsey
Road. Colombo 8. Sri Lanka.



