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INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic inflammatory disease

with multiorgan involvement . The inflammatory involvement in SLE virtually

affects many organ including the skin, joints, kidney, brain, lung, heart, serosa

and gastrointestinal tract. The renal manifestations in SLE is known  as ‘lupus

nephritis’. SLE has various clinical and immunological manifestations. It is

characterized by the presence of antinuclear antibodies . Diagnostic criteria for

SLE includes ACR, EULAR , SLICC criteria .

Renal involvement in SLE occurs in 40-75% patients within a period of 5

years after the onset of disease. Lupus nephritis and infections are the predictors

of poor outcome in SLE . SLE patients with lupus nephritis die earlier than

without nephritis. Standard mortality ratio in lupus nephritis is 6 to 6.8 than

without nephritis 2.4 . Early detection of renal involvement is essential to predict

irreversible renal damage and renal failure. The clinical manifestations of LN are

often subtle. All four renal compartments the glomeruli, interstitium,

tubules and blood vessels may be affected. Proteinuria, hematuria, presence of

urinary casts, pyuria are seen in urine analysis. Some patients may present

with signs of Renal failure such as edema secondary to the nephrotic syndrome,

severe hypertension.

Silent lupus nephritis is used to describe patients without any clinical

evidence of renal involvement but biopsy had features of active proliferative

lesions. Therefore, all patients with SLE should be evaluated for kidney



2

involvement at initial diagnosis and at least yearly thereafter even if they do not

have symptoms of kidney disease. It is also recommended that patients should be

re-evaluated for LN if SLE flares.

Evaluation includes urinalysis and measurement of kidney function, serum

creatinine concentration or eGFR. Glomerular filtration rate gradually

deteriorates accordingly with the degree and type of renal pathology. Treatment

of LN varies according to the histological classes.

Lupus nephritis is classified into six histopathological classes in renal biopsy

based on the International Society of Nephrology and renal Pathology Society

(ISN/RPN). In spite of all investigations there are many controversies regarding

the importance of clinical, demographic, laboratory and histologic features in

predicting renal outcomes in SLE.   So this study was designed to find if there are

any correlations between clinical and laboratory features at the time of renal

biopsy and to describe the renal abnormalities in patients with SLE undergoing

renal biopsy
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AIMS AND OBJECTIVES

1. To study the histo-pathological abnormalities in patients diagnosed to

have lupus nephritis.

2. To correlate the clinical and laboratory findings with histo-pathological

class of Lupus nephritis.
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REVIEW OF LITERATURE

HISTORY

The initial description of cutaneous ulcerations in systemic lupus

erythematosus (SLE) was attributed by Hippocrates. Hippocrates (460-375BC)

described cutaneous ulcers as herpes esthiomenos. In tenth century the term lupus

first appeared in English literature.

During the classical period lupus was reviewed by Smith and Cyr in 1988. In

Latin the word lupus stands for wolf (Rogerius), erosive facial lesions similar to

wolf’s bite. In  1872 kaposi proposed the systemic nature of lupus as discoid form

and disseminated form. Leonhart in 1954 proposed the familial occurrence of

lupus.

Klemperer put forward lupus is a collagen disease. Klinge in German

literature expressed lupus as connective tissue disease.

In 19th century, lupus was used to describe different conditions. Osler recognized

in systemic lupus erythematosus organ involvement occurs with or without skin

involvement.

Sir William Osler coined the term Systemic Lupus  Erythematosus .

The discovery of the LE cells is by Hargraves and colleagues in 1948.LE cell

is due to phagocytosis of free nuclear material . Hutchinson proposed the

photosensitive nature of rash. payne used quinine for treatment of SLE. From

1956 to 1965 prevalence of SLE in United States is 41.4 to 134.4 million. In 1957

Holman and kunkel first described the auto antibodies targeted against nuclear
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particles by immunofluorescence technique. Since 1957 there have been more

than thirty nuclear antigens in lupus patients. In 1976 Marian Ropes used an

activity index in the treatment of Systemic Lupus Erythematosus.

INTRODUCTION

Systemic Lupus Erythematosus (SLE) is a multi system autoimmune disease.

SLE has diverse clinical manifestations. Target tissue damage is caused by

pathogenic autoantibodies and immune complexes. The inflammatory

involvement in SLE virtually affects many organ including the skin, joints,

kidney, brain, lung, heart, serosa and gastrointestinal tract. The renal

manifestations in SLE is known  as ‘lupus nephritis’.

Epidemiology

Systemic Lupus Erythematosus commonly occurs in females than males.

Female to male ratio is 8:1 to 9:1 in adults.

In puberty and menopause female to male ratio may be high as 15:1. In

children female to male ratio is 2:1. Most commonly diagnosed in age group

between 15 to 44 years of age. In United States Prevalence of SLE is  124 per

100,000 population

In women prevalence of SLE is 20-50 per 100000 women.

Incidence of new case is approximately 1.8 to 7.6 per 100,000 per year.

Prevalence, severity and characteristics of lupus varies in different ethnic groups.

SLE is more frequent among African American than white population. Asians
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have higher prevalence of lupus than whites. Severity of SLE is greater in

Hispanics than in whites.

In India first SLE case was reported in 1965. Renal involvement is common

in SLE. Many reported in journal that 90% of SLE patients have pathologic renal

involvement in kidney biopsy. only 50% patients have clinically significant lupus

nephritis. The prevalance of lupus nephritis varies among different populations

among the world.

Incidence of lupus nephritis is more common among Asian, African than

Caucasians . SLE patients with lupus nephritis die earlier than without nephritis.

Standard mortality ratio in lupus nephritis is 6 to 6.8 than without nephritis 2.4.

The incidence of Lupus nephritis is influenced by age, gender, ethnicity,

geographical region.

In Spanish population in a study among SLE patients reported  that lupus

nephritis prevalence rate is  30.5%. In this  study 10.35%  of  LN  cases developed

end-stage  renal  disease. Another study  by Maroz et  al.  revealed  that 10-15%

of lupus nephritis progressed  to  ESRD  within  15  years  of  diagnosis .Another

survey among  multi-ethnic  population  reported  prevalence  rate  of lupus

nephritis is  32.9%  in  SLE  Patient’s , all this  survey  emphasized  the differential

prevalence  of  LN  among  various  ethnic subpopulations.
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Table 1 : Prevalence of SLE & frequency of lupus nephritis

Demographics Prevalence per
100,000

Frequency %

SLE

United States

Europe

China

Japan

30 - 120

25-91

30-50

8-18

LUPUS NEPHRITIS

Race / ethnicity

Black

White

Asian

Hispanic

69

29

40-82

61

GENETICS

Systemic Lupus Erythematosus depends on multiple genes. Susceptibility

genes are those that increase the relative risk for a disease . Evidence for genetic

predisposition in SLE in humans are ten fold increase in lupus in monozygotic

twins than in dizygotic twins, eight fold greater relative risk in first degree

relatives of SLE patients, many studies proved the association of SLE with

particular gene variants and haplotypes example:  MHC (major histocompatibility

complex ) class 2 genes on chromosomes 6
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Table 2 : Some genes associated with SLE

Gene Protein

C1QA, B & C Complement component C1q

C2 ,C 4 A & C4 B Complement components

CRP C - reactive protein

IRF5 Interferon regulatory factor 5

TYK2 Tyrosine kinase 2

MBL mannose binding lectin

MCP -1 Monocyte chemoattractant protein 1

DRB 11501 MHC class 2 ( DR 2)

DRB 10301 MHC class 2 ( DR 3 )

PNTPN 22 Protein tyrosine kinase N 22

TNF Tumour necrosis factor

ETIOLOGY AND PATHOGENESIS OF LUPUS NEPHRITIS

Kidney damage in systemic lupus erythematosus is commonly due to lupus

nephritis. In which there is damage to glomeruli and to the renal interstitium due

to immune complex accumulation. It is associated with poor prognosis due to

progression to end stage renal disease
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PATHOGENESIS

Tolerance  to  self  antigens are lost and auto antibodies against these

neoantigens are formed. There is an immune complex driven inflammation which

leads to kidney injury.

AUTO ANTIBODIES AND IMMUNE COMPLEXES

Two antibodies seem to be specific for lupus nephritis – namely the antibodies

against  dsDNA  and  C1q complement.

When a cell undergoes apoptosis it releases DNA along with positively

charged histone bodies which in turn interacts with the negatively charged

glomerular basement membrane. Another mechanism involves cross reactivity

between renal tissue antigens and anti DNA antibodies. The most important

antigens implicated are the alpha actinin which are present on the glomerular

podocyctes and mesangial cells and annexin II which is present on the mesangial

cells. The end common pathway is characterised by localised anti ds-DNA

containing immune complexes which lead to local inflammation. The antibodies

are predominantly IgG1 which has an ability to activate complement pathway.

Antibodies to C1q has been associated with lupus nephritis . The antibodies

belong to IgG2 class.

Immune complex formation leads to activation of complement cascade and

cells with Fc receptor for the IgG immunoglobulin aka Fc gamma receptor. The

activation of Fc gamma receptor and complement has a protective effect,

1) Mainly due to proper clearance of circulating immune complexes
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2) Due to clearance of apoptosis remnants by opsonisation thereby

eliminating a highly immunogenicity source

3) Immune complexes which are opsonised by other compliment components

due to complement activation promotes clearance through C4b/C3b/C3bi

receptors. The type-one complement receptor namely CR1,CD35 that

binds C4b/C3b/C3bi  and acting by regulating  complement  activation, is

expressed in the blood circulation  mainly on  erythrocytes (E-CR1) and

also  mediates  the  binding  of complement opsonized  immune complexes

to the red blood cells a process known as immune adherence. This helps in

the delivery of the immune complexes to the liver and spleen for removal

and reduces the glomerular immune complex load.

People with homozygous deficiency of classical  pathway components  have

an elevated risk of  developing  SLE, and E-CR1 levels are reduced in  SLE.

On the other hand, many studies suggest complement mediated inflammation

and tissue damage may contribute to the evolution to LN.

1. Circulating levels of  C3  and  C4  are  lower  in  active  LN in comparison

to non- renal  SLE, which suggests ongoing  complement  activation.

2. Complement components such as the membrane attack complex  are

deposited  in kidney.

3. Renal tubular production of C3 and complement factor B is seen in  LN

patients and not in healthy counterparts.
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4. The receptor for C3a which is usually absent in healthy kidneys, are

expressed in glomerular endothelium along with immune complex

deposition in LN, and the expression level often correlates with the

severity.

5. The receptor for C5a which is usually present in normal kidneys, is highly

unregulated in mesangium and podocytes of Lupus nephritis.

6. The expression of decay accelerating factor is also reduced in LN.

ROLE OF CYTOKINES AND CHEMOKINES

One of the outcomes of complement activation is  that the  membrane  attack

complex are deposited which causes cell membrane  damage  through  the

formation  of  trans-membrane pores.

Another outcome is indirect, and involves the induction and activation of

chemokines and  cytokines that in turn causes infiltration and  activation  of pro-

inflammatory cells.

The chemokines and cytokines are first produced by renal tissue such as the

endothelium, epithelium, podocyctes and mesangium. After this when leukocytes

are drawn into kidney, they secrete additional chemokines  and cytokines which

contribute to inflammation.
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INTERFERON ALPHA AND LN

Interferon alpha and plasmacytoid DC are thought to be involved in

development of LN. This is proposed following the observation observation that

patients  treated  with  IFN alpha  can develop a lupus like illness. The serum

levels of interferon  alpha corresponds directly to anti dis-DNA and inversely to

that of C3.

During attacks of severe  LN  plasmacytoid dentritic cells  move from the

circulation and start accumulating in the glomeruli, due to glomerular expression

of  IL-18 (pDC  expresses IL-18  receptor).It is possible that the presence of

immune complexes containing  dsDNA in the renal parenchyma could cause the

glomerular pDCs  to  produce INF-alpha, thus  accelerating the  autoimmune

response to local renal    antigen.

DIAGNOSIS Of SLE

The diagnosis of SLE is based on clinical findings and laboratory evidence.

Influenced by the Jones criteria for acute rheumatic fever,  American College of

Rheumatology published the preliminary criteria for the diagnosis of SLE in

1971. The criteria were revised in 1982,1997 and last revision in 2018

Most commonly used criterias are - systemic lupus international collaborating

clinic criteria for classification of Systemic Lupus Erythematosus (SLICC) &

New systemic lupus erythematosus classification criteria of the American College

of Rheumatology (ACR) and the European League Against Rheumatism

(EULAR).
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The SLICC criteria for SLE :

1. Fulfillment of at least four criteria, with at least one clinical criterion AND

one immunologic criterion OR

2. Lupus nephritis as the sole clinical criterion in the presence of ANA or

anti-dsDNA antibodies.

CLINICAL MANIFESTATIONS

1.Skin Manifestations

Acute, subacute cutaneous lupus erythematosus ( photosensitive, Malar rash ,

maculopapular rash , bulbous )

Chronic cutaneous lupus erythematosus ( discoid lupus , panniculitis , lichen

Planus like , hypertrophic verrucous , chillblains)

2. Oral or nasal ulcers

3. Non scarring alopecia

4. Synovitis involving more than two joints

5. Serositis ( pleurisy, pericarditis)

6. Renal

Urine protein creatinine ratio more than or equal to 0.5

RBC casts

Renal biopsy

7. Neurological

Seizures, psychosis , peripheral or cranial neuropathies , mononeuritis ,

myelitis , acute confusional state
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8. Hemolytic anemia

9. Leukopenia (< 4000 / microlitre ) or lymphopenia (< 1000 /microlitre )

10. Thrombocytopenia (less than one lakh)

IMMUNOLOGIC MANIFESTATIONS

1. Anti nuclear antibodies (ANA) above laboratory reference range

2. Anti-dsDNA  ( double stranded DNA) above laboratory reference range,if by

ELISA: twice above laboratory reference

3. Anti-Sm( anti smith antibody)

4. Antiphospholipid antibody ( any of the following - lupus anticoagulant, false

positive RPR , anti cardiolipin antibody & anti beta 2 glycoprotein antibody)

5. Low serum complement ( C3 , C4 or CH 50)

6. Positive Direct Coombs test in the absence of hemolytic anemia

The new ACR and EULAR criteria for SLE

All patients classified as SLE must have serum titre of anti nuclear antibody

at least 1:80 on human epithelial 2 positive cells or an equivalent positive test.

Patients must score at least 10 points.

SLE classification requires points from at least one clinical domain and if a

patient is positive for more than one criteria in a domain only the criteria with

highest point value will be counted. 22 criteria clustered into 7 clinical domains

and 3 immunologic domain.
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Clinical domain

Constitutional domain

Fever

Points

2

Cutaneous domain

Non scarring alopecia

Oral ulcers

Subacute cutaneous or discoid lupus

Acute cutaneous lupus

2

2

4

6

Arthritis domain

Synovitis in atleast 2 joints or tenderness in atleast 2 joints & atleast

30 mins morning stiffness

6

Neurologic domain

Delirium

Psychosis

Seizure

2

3

5

Serositis domain

Pleural or pericardial effusion

Acute pericarditis

5

6

Hematologic domain

Leukopenia 3
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Thrombocytopenia

Autoimmune hemolysis

4

4

Renal domain

Proteinuria > 0.5 gram /24 hours

Class 2 or 5 lupus nephritis

Class3 or 4 lupus nephritis

4

8

10

Immunologic domain

Anti phospholipid antibody domain

Anticardiolipin IgG >40 GPL or

Antibeta glycoprotein IgG >40 units or

Lupus anticoagulant

2

Complement proteins domain

Low C3 or low C4

Low C3 and low C4

3

4

Highly specific antibodies domain

Anti-dsDNA antibody

Anti-smith antibody

6

6
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LUPUS NEPHRITIS

WHO Classification of Lupus nephritis

I. .Minimal mesangial glomerulonephritis

II. Mesangio proliferative glomerulonephritis

III. Focal Proliferative glomerulonephritis

IV. Diffuse Proliferative glomerulonephritis

V. Membranous glomerulonephritis

VI. Advanced sclerosing glomeruloneprhitis
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International  Society  of  Nephrology/ Renal  Pathology  Society  (2003)

Classification  of  Lupus  Nephritis  (LN)

Class I Minimal mesangial

Class II Mesangial proliferative

Class III Focal lupus nephritis (< 50% glomeruli)

III A : Active lessions

III A/C : active and chronic lessions

III C : chronic lessions

Class IV Diffuse lupus nephritis ( >50% glomeruli involved,

lessions may be segmental [S] or global [G] )

IV A : active lessions

IV -S (A) ;  IV -G (A)

IV (A/C) ; active and chronic lessions

IV-S (A/C) ; IV-G(A/C)

IV (C) : chronic lessions

IV -S (C) ;  IV -G (C)

Class V Membranous lupus nephritis

Class VI Advanced sclerosing Lupus nephritis
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RENAL IMMUNOPATHOLOGY

Class I

Renal Biopsy specimen reveals normal appearing glomeruli by light

microscopy but mesangial immune deposits by immunofluroscence and electron

microscopy . It is designated as minimal mesangial lupus nephritis . Even patients

without clinical lupus nephritis often have Immune deposits by IF and EM.

Class II

Defined on light microscopy by pure mesangial hypercellularity or Mesangial

expansion, with mesangial immune deposits on immunofluroscence and electron

microscopy. Mesangial hypercellularity is defined as more than three cells in

Mesangial region distant from vascular pole . There  may be minimal sub

endothelial or sub epithelial deposits in immunofluorescence and electron

microscopy

Class III

Defined on light microscopy by focal, segmental or global endocapillary or

extra capillary glomerulonephritis involving less than 50% of all glomeruli.

Glomerular lessions in focal are almost segmental . In immuno fluorescence and

electron microscopy abundant Mesangial immune deposits are seen and they are

associated with segmental glomerular capillary deposits.

Three sub class of focal glomerulonephritis

Class III (A )- only active lessions ( focal proliferative lupus nephritis)

Class III(A/C) - both active lessions and chronic lessions are seen ( focal
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proliferative and sclerosing lupus nephritis)

Class III (C) - only focal sclerosing glomerular lessions are noted with glomerular

scars and segmental or global sclerosis ( Focal sclerosing lupus nephritis)

Active lesions in biopsy shows cellular  crescents, fibrinoid  necrosis, nuclear

pyknosis  or  karyorrhexis,  and  rupture  of  the  glomerular  basement

membrane . Hematoxylin bodies are due to  swollen  basophilic  nuclear  material

binding to  ambient  ANAs

Class IV

Defined by segmental global endocapillary or extracapillary glomerulo

proliferative lessions involving more than 50% of all glomeruli . In light

microscope large sub endothelial deposits are seen ( wire loop lessions) .

Glomerular lessions may be global or segmental. Active and chronic lessions are

seen . Immuno fluorescence and electron microscopy shows abundant glomerular

Mesangial and capillary loop deposits. Glomerular deposits are usually sub

endothelial, sometimes scattered intra membranous , sub epithelial deposits are

also seen. Active lessions like  fibrinoid  necrosis, leukocyte  infiltration,  wire

loop  deposits,  hyaline  thrombi, hematoxylin  bodies,  crescents are seen

Six sub class of diffuse lupus nephritis

Class IV-S(A) - active diffuse segmental endocapillary or extracapillary

proliferative glomerular lessions involving more than 50% of all glomeruli

Class IV-G (A) - diffuse global lupus nephritis with active endocapillary or

extracapillary proliferative glomerular lessions involving more than 50% of all
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glomeruli

Class IV -S (A/C) - diffuse segmental proliferative and sclerosing lupus

nephritis. Renal biopsy shows both active segmental proliferative glomerular

lessions coexisting with chronic sclerosing glomerular lessions

Class IV-G(A/C) - diffuse global proliferative and sclerosing lupus nephritis.

Renal biopsy shows both active global proliferative glomerular lessions

coexisting with chronic sclerosing glomerular lessions

Class IV -S(C) - diffuse segmental sclerosing lupus nephritis. Renal biopsy

shows inactive lessions, mainly segmental glomerular lessions as segmental

sclerosis , no active lessions are seen

Class IV-G(C) - diffuse global sclerosing lupus nephritis. Renal biopsy shows

global sclerosis or scarring with or without fibrous crescents involving more than

50% of all glomeruli, no active lessions are seen.

Some class III  and  IV  biopsies  will  have  focal  necrotising and  crescentic

glomerular lesions  similar  to  that in  small  vessel  vasculitis. Class IV  lesions

sometimes have  features  similar to primary membranoproliferative

glomerulonephritis  (MPGN;  also  known  as  mesangiocapillary

glomerulonephritis)  with  mesangial  interposition  along  the  peripheral

capillary  walls  and  double  contour of GBM

Class V

Glomeruli do not reveal endocapillary hypercellularity, mesangium may be

hypercellular or normocellular. Glomerular capillaries are uniformly & diffusely
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thickened. Glomerular subepithelial immune complex deposits usually involve

more than 50% of glomerular capillary tufts. In methenamine silver stain spikes

are seen. Mesangial immune complex deposits are also present invariably.

Electron microscopy shows endothelial tubulo reticular inclusions (TRIS).

Coexistence of Mesangial immune deposits and Mesangial hypercellularity

differentiates  membranous lupus nephritis from primary membranous

glomerulopathy.

Earlier membranous lupus nephritis has no identifiable abnormalities in light

microscopy but sub epithelial deposits are seen in IF & EM. When the

membranous alterations involve more than 50% of all glomerular capillaries with

focal or diffuse endocapillary proliferative lessions & sub endothelial immune

deposits they are classified accordingly as class V + III or class V + VI .In  class

V  Lupus nephritis  the  immuno    uorescence  shows   “full  house” pattern

Class VI

Biopsy shows more than 90% glomeruli are sclerosed with no residual

activity . It is usually difficult to establish the diagnosis of lupus nephritis without

identification of any residual glomerular immune deposits and prior history of

lupus nephritis

Immuno fluorescence

In lupus nephritis immune complex deposits can be found in glomeruli, blood

vessels, interstitium and tubules . IgG is the most common with other class like

IgM, IgA ,C3 and C1q . Presence of IgG , IgA, IgM ( all three immunoglobulins)
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with two complements C1q and C3 is defined as “Full house ” staining pattern in

lupus nephritis. Another common finding in lupus nephritis is extra glomerular

immune complex deposits in interstitium, tubular basement membrane, peri

tubular capillary basement membrane.
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ELECTRON MICROSCOPY

The distribution of glomerular, tubular, interstitial and vascular deposits seen

in electron microscopy often correlates with IF microscopy. Deposits are usually

electron dense and granular giving the finger print sub structure appearance.

Tubulo reticular inclusions, 24 nm inter anastomosing tubular structures in dilated

cisterns of endoplasmic reticulum of renal endothelial cells are commonly in

lupus nephritis ( TRIS ) . They reflect the high level of interferons and also called

as interferon foot prints

Tubulo interstitial lessions in lupus nephritis

PICTURE 7 Tubulo interstitial lessions in lupus nephritis

Some of the SLE patients have major changes in tubulo interstitial compartments.

Active tubulointerstitial lessions like Edema,inflammatory infiltrates like CD 4

+, CD 8+  T lymphocytes, plasma cells, monocytes . Immune deposits are seen

along basement membrane of tubules and interstitial capillaries. Severe

interstitial changes and immune deposits are seen in class III & V lupus nephritis.

Degree of interstitial  inflammatory  cells in infltrates does not correlate with
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degree  of  tubulointerstitial  immune complex  deposition. Interstitial

inflammation correlates with hypertension and renal dysfunction.In the end stage

of  Lupus nephritis  interstitial fibrosis  and  tubular  atrophy  are seen .

VASCULAR LESIONS IN LUPUS NEPHRITIS

1.Uncomplicated arterial or arteriolar immune complex deposits . This is the most

common vascular pathology in lupus nephritis . In light microscopy vessels may

be normal in IF & EM granular immune deposits are found in media and intima

of small arteries & arterioles

2.Thrombotic microangiopathy (TMA) involving vessels and glomeruli  are

common in those with  high anti phospholipid antibody. Lesions are arterial or

arteriolar      fibrin  thrombi  with  or  without the  Fibrinoid necrosis  of  vessel

wall,  fragmented RBCs in fibrin thrombi and mucoid  sub-endothelial widening

of arteries or arterioles.

In  chronic stages,  concentric thickening of the arterial or arteriolar walls

develops which gives onion skinning appearance. In some glomeruli the

dominant  feature  is  ischemic  wrinkling of capillaries, with severe  obliteration

of  arterial or arteriolar  lumen.
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PICTURE 8 Vascular lesions in lupus nephritis

3. Non inflammatory necrotizing lupus vasculopathy. Most common in class IV

lupus nephritis. Biopsy reveals necrosis of vessel wall in small  arteries of

arterioles without inflammatory infiltrates

4. True lupus vasculitis. Biopsy shows fibrinoid necrotising lesions with

inflammatory infiltrates , may or may not be associated-with secondary thrombus

In SLE patients Renal biopsy may be shows other findings like minimal change

disease, focal segmental glomerulosclerosis or collapsing glomerulopathy .

CLASS TRANSFORMATION IN LUPUS NEPHRITIS

Serial renal biopsy in lupue nephritis often shows class transformation

from initial biopsy. Some patients with increased clinical activity will transform

from benign or less proliferative lesions ( ISN Class II ) to more active

proliferative lesions ( class III / IV ). class I, II, III, IV may evolve into class V

( membranous lupus nephritis). Another common transformation is from class

III to class IV ( focal to diffuse ) . Eventually atlast any class can turn into
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class VI. With successful treatment more proliferative lesions ( class III / IV) may

transform into membranous Patten ( class V ) .

ACTIVITY AND CHRONICITY INDICES IN LUPUS NEPHRITIS

Renal biopsy specimens are graded using National institute of health

( NIH) system for features of activity ( potentially reversible lesions) and

chronicity ( irreversible lesions). Lesions contributing to activity index are

cellular crescents, glomerular necrosis or glomerular karyorrhexis , glomerular

polymorphonuclear leukocytes, endocapillary hypercellularity , large sub

endothelial immune deposits ( wire loop lesions), and interstitial inflammation.

Each individual scores are graded from 0 to 3+ . Total histologic activity indicies

scores from 0 to 24.

Lesions contributing to chronicity are glomerular sclerosis, tubular

atrophy, fibrous crescents and interstitial fibrosis . Each individual scores are

graded from 0 to 3+ . Total histologic chronicity indicesscores from 0 to 12.

CLINOPATHOLOGIC CORRELATIONS IN LUPUS NEPHRITIS

Class I - usually no clinical kidney abnormalities, normal serum complement

Class II - normal kidney function , mild hematuria , proteinuria , usually normal

serum complement

Class III - normal or impaired kidney function, proteinuria , nephritic sediment ,

often low serum complement
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Class IV - normal or impaired kidney function, proteinuria , nephritic sediment

with or without hematuria, low serum complement

Class V - normal kidney function, microscopic hematuria, nephrotic range

proteinuria and normal serum complement

Class VI - chronic renal failure

CLINICAL MANIFESTATIONS OF LUPUS NEPHRITIS

SLE is a connective tissue disorder involving multiple organ systems varies

from mild and intermittent to severe and fulminant disease. Patients can present

with continued active disease or flares of active disease.

MUSCULOSKELETAL MANIFESTATIONS:

Patients present with intermittent poly arthritis. It can vary from mild to

disabling disease. Soft tissue swelling, tenderness in joints or tendon, usually in

hands, wrists and knee are the features. 10% can have deformities of joints.

Usually a non erosive arthritis is characteristic but some have rheumatoid like

arthritis with erosion fulfilling the criteria for RHUPUS. Patients with joint pain

require high dose steroids. Think of ischemic necrosis of bone if pain persists in

a single joint with out other manifestation of SLE. Myosotis with muscle

weakness, elevated cretinous kinase, biopsy showing muscle inflammation and

necrosis are seen rarely. But most common is myalgia without frank myosotis.

Muscle weakness can also be caused by steroids and antimalarials used for

treatment.



31

CUTANEOUS MANIFESTATIONS:

Skin lesions can be acute, subacute or chronic. Discoid lupus

erythematosus is the most common presentation in lupus. They are circular with

raised, scaly hyperpigmented erythematous rims with depigmented centres. All

dermal appendages are permanently destroyed in these skin lesions. Lesions can

be disfiguring when it occurs in face or scalp. Dermatitis is treated with topical

steroids or locally injected steroids and with systemic antimalarials. The rash in

SLE is photosensitive, slightly raised erythema resembling butterfly rash. During

the disease flare, dermatitis is worsened.

Subacute cutaneous lupus erythematosus, another manifestation of SLE

presents with scaly red patches or circular flat red rimmed lesions. Patients with

these lesions have antibodies to Ro. Other skin manifestations include recurring

urticaria, lichen planus like dermatitis, bullae and panniculitis. Ulcers over oral

and nasal mucosa also seen which resembles aphthous ulcer.

NEUROLOGICAL MANIFESTATIONS:

It can be either a diffuse process or vascular occlusive disease. Most

common manifestations of diffuse CNS lupus include cognitive dysfunction.

Other CNS manifestations in the decreasing order are mood disorder, headache,

seizures,neuropathy,stroke aseptic meningitis and myelopathy.

VASCULAR OCCLUSIONS :

Increased prevalence of TIA , Myocardial infarction and Stroke are noted

in SLE which is due to  anti phospholipid antibodies associated with
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hypercoagulability and thrombotic events.

Long term anticoagulant  is the treatment of choice.

PULMONARY MANIFESTATIONS :

Pleuritic with or without pleural effusion is the most common RS

manifestation. Life threatening complications like interstitial inflammmation

leading to fibrosis , shrinking lung syndrome and intraalveolar haemorrhage are

also seen

CARDIAC MANIFESTATIONS :

Pericarditis is the frequent manifestation. Most serious manifestations are

myocarditis and Libman sacks fibrinous endocarditis. Valvular insufficiency due

to endocarditis is also seen.

HEMATOLOGICAL MANIFESTATIONS:

Most frequent finding is anaemia usually normocytic normochromic.

Others are leucopenia, mostly lymphopenia predisposing to infections, also

thrombocytopenia. Treatment with steroids when platelet <40,000 with bleeding

given. Splenectomy in resistant and recurrent cases.

GASTROINTESTINAL MANIFESTATIONS:

Nausea, vomiting and diarrhoea are seen during flares. Abdominal pain can

be due to autoimmune peritonitis or intestinal vasculitis. Symptoms improve with

systemic steroids.
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OCULAR MANIFESTATIONS:

Sicca syndrome or sjogren syndrome are common which can threaten

vision. The serious manifestations seen are retinal vasculitis and optic neuritis.

Aggressive immunosuppression is necessary as it may lead to blindness.

RENAL MANIFESTATIONS

Renal manifestations in SLE known as lupus nephritis. Renal involvement

develops shortly or concurrently after the onset of SLE followed by periods of

remission and exacerbation. Clinical manifestations in lupus nephritis is

extremely heterogeneous. Nephritis is usually asymptomatic. They are found

during routine evaluation. Most of the patients have little or no renal symptoms.

Only some patients have abnormalities of urinalysis or renal function earlier in t

heir disease. All four renal compartments the glomeruli, interstitium, tubules and

blood vessels may be affected.

Proteinuria, hematuria, presence of urinary casts, pyuria are seen in urine

analysis. Some patients may present with signs of Renal failure such as

edema secondary to the nephrotic syndrome, severe hypertension.

Silent lupus nephritis is used to describe patients without any clinical

evidence of renal involvement but biopsy had features of active proliferative

lesions. Clinical renal involvement correlates with degree of glomerular

involvement.
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ISN class I & II usually have mild clinical renal manifestations. In

Urinalysis proteinuria is commonly less than one gram per day, urinary sediment

is inactive, hypertension is less frequent.

In class III hypertension, active urinary sediment, proteinuria more than one

gram per day, 25% to 30 % patients have nephrotic syndrome, elevated serum

creatinine.

In class IV lupus nephritis very active urinary sediment, Proteinuria,

hematuria, hypertension, 50 % of patients have nephrotic syndrome and renal

dysfunction.

Class V patients present with edema, proteinuria, hypertension, renal

dysfunction, highly predisposed to thrombotic complications like renal vein

thrombosis.

Class VI patients all have hypertension and decreased glomerular filtration

rate.

URINALYSIS

Urinalysis is the most useful screening test in lupus nephritis to

detect and monitor the disease activity. Urinary sediment characterize the

disease activity by the presence of hematuria, pyuria, presence of RBC casts,

granular, tubular or mixed casts. Proteinuria is the key indicator of kidney

injury. RBC casts or acanthocytes suggests glomerular involvement. Random
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spot urine (PCR) protein to creatinine ratio can be used alternative to 24 hours

urine analysis.

REVISED CRITERIA FOR RENAL INVOLVEMENT IN SLE

Persistent proteinuria more than 500 mg per day or more than 3 + in qualita

tivedipstick score if quantitative evaluation not done cellular casts red blood cel

ls, hemoglobin , tubular , granular or mixed.

Hematuria more than 5 RBCS / HPF, pyuria ( more than 5 WBCS / HPF) in

the absence of any infection and raised serum creatinine.

It is recommended to screen every newly diagnosed SLE patients with

urinalysis.

RENAL BIOPSY

Renal biopsy was introduced first in 1950's by Iverson and Brun & Alwall.

Renal biopsy is absolutely indicated to identify the type of kidney

involvement and to monitor disease activity and response to treatment

PROCEDURE :

Renal biopsy performed using disposable automated biopsy needle under

ultrasound guidance technique. Patient is placed in prone position and pillow is

placed under the abdomen at the level of umbilicus (this position will

straighten the lumbar spine & splint the kidney). Ultrasound is used to localise

the lower pole of left kidney. Pen mark is made at the point of entry of biopsy
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needle. Skin is sterilized with betadine or chlorhexidine solution.

Sterile fenestrated sheet is used. 2%lignocaine is used as local anaesthetic and it

is infiltrated at the point of entry. Stan incision is made at the point of entry. The

trucut biopsy needle usually 21 guage is introduced at an angle of approximately

70 degrees similar to skin guided by ultrasound. Once the needle is at the surface

of kidney patient is asked to take and hold a deep breath the Biopsy needle is

advanced to renal capsule and the trigger is released, which fires the needle

into kidney. Then the needle is immediately withdrawn and the contents of needle

are examined. Second pass of needle is necessary to obtain additional tissue.

After the procedure, dressing is applied to biopsy site. After biopsy patient is

advised to be in supine position and strict bed rest for 6 to 8 hours. Blood pressure

is frequently monitored and urine for any visible hematuria. Biopsy specimens

are stained with hemotoxylin and eosin, special stains like PAS for

light microscopy , fluorescein isothiocyanate for immuno fluorescence.

TREATMENT OF SLE

The treatment of lupus nephritis is based on biopsy findings and pathological

class. However with each class, factors such as severity of proteinuria and renal

dysfunction ,histological factors such proliferation  necrosis, crescent, fibrosis/

sclerosis should also be considered and treatment is individualized based on this.

Most of the evidence based protocols are designed to treat proliferative or

membranous lupus  nephritis. class 1 lupus is rare they rarely warrant a biopsy or
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treatment. However the regimens used in treating external SLE are sufficient to

manage class2 and very rarely class1.While treating Advanced sclerosing

conditions like class 3 ,4 and 6 the therapeutic strategy should have a renal

protection focus. Reno-protective agents such as anti hypertensive drugs and anti

proteinuric drugs should also be added if clinically indicated.

The beneficial effects of  cytotoxic agents are only apparent after 5 years of

followup. Although steroids have beneficial role in proliferative lupus , cytotoxic

agents are given at treatment initiation to reduce future relapses.

In addition to protocols patients receiving moderate to high dose

immunosuppression should be treated with sulfa antibiotic or dapsone. All lupus

patients should receive hydxoxychloroquine.

According to NIH trials high dose cyclophosphamide given intravenously

monthly once for 6 months, followed by quarterly boluses for 18 months.Trials

regarding dose reduction of cyclophosphamide resulted in renal relapses..Thus

current treatment consist of high dose corticosteroids and cyclophosphamide for

6 months followed by maintenance phase with AZA or MMF

In moderate to severe renal insufficiency,20 to 30 percent dose reduction is

needed and also to keep the neutrophil count more than 2000 cells / Micro lit.

Sperm banking, ovarian tissue preservation and leuprolide in women and

testosterone in men are referred to overcome gonadal toxicity.

Withdrawal due to adverse events are more common with MMF. Repeat

biopsy showed more chronic damage in AZA group, doubling of serum creatinine
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and incidence of renal relapse is higher with the same. Leflunomide and

Calcineurin inhibitors such as tacrolimus and cyclosporine A have also been tried.

Following induction, remission rates in the first 6 to 12 months is low.

Complete response is improvement, improvement to baseline or stabilization of

serum creatinine and a reduction of proteinuria to less than or equal to 0.5 g / day.

Reduction of proteinuria by 50% and below neurotic range is partial response.

Failure to attain remission was initial proteinuria over 5 g/ day.

It is important to recognize and treat flares. With each renal flare the renal

chronicity index increases.

Renal APS is treated with adequate immunosuppressants, chronic

anticoagulation and hydxoxychloroquine.

Lupus nephritis patients be advised to wait at least  6 months after complete

renal remission before trying to become pregnant. Hydroxychloroquine should be

continued, corticosteroids and AZA may be used to control SLE activity.

ESRD in lupus nephritis patients require either dialysis or transplantation.

SLE patients  on peritoneal dialysis appeared to have a higher mortality and more

infectious  complications.

Recipients in general and recipients with SLE had the same rate of patient and

allograft survival. Recurrence of lupus nephritis was 2.4 % to 11% . Most of these

were class 2 and only 12% were class 3 , 4 and 5. Lupus patients who come to

ESRD should be offered the option of kidney transplant.Before transplantation

SLE should be quiescent for 6 months.Living donor transplants and MMF
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containing  anti rejection regimens are preferred.



40

MATERIALS AND METHODS

Materials:

Patients of SLE satisfying ACR criteria admitted in medicine and

nephrology ward of TVMCH during the period of (December 2017 to June 2019)

Duration of study : one & half year

Study type :   Prospective study

Sample size : 50

INCLUSION CRITERIA :

1. Patients satisfying four ACR criteria ,

2. Patients with atleast one clinical or one immunological criterion ,

3. Biopsy proven Lupus nephritis with ANA or anti double stranded DNA

EXCLUSION CRITERIA :

1. Age less than 12 years

2. Patients with known kidney disease

3. Patients with longstanding Diabetes

4. Patients with longstanding Hypertension

5. Patients with Reactive Hepatitis B, Hepatitis C, HIV

6. Patients with other connective tissue disorders.

Methodology

All patients diagnosed as SLE according to ACR/EULAR criteria, detailed

history, clinical examination and investigations with reference to renal

abnormalities according to the proforma. The history includes symptoms of SLE,



41

renal manifestations, past history, treatment history and associated comorbid

conditions. Detailed physical examination was done. The investigations included

complete blood count, complete urine analysis, 24 hours urine protein excretion,

blood urea and serum creatinine levels, estimated glomerular filatration rate, renal

biopsy.

Renal biopsy classified using ISN/RPS classification.

Statistical Methods:

Chi-square has been used to test the significance of study parameters in the LN

classes. Odds Ratio has been used to find the strength of relationship between

Study parameters and the classes of LN Patients.
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RESULTS

There are 50 patients included in this study who fulfilled ACR criteria for

SLE. Following observations were made.

Table 3 AGE DISTRIBUTION

AGE IN YEARS
NO OF

PATIENTS
PERCENTAGE

< 20 16 32%

21-30 18 36%

31-40 12 24%

>40 4 8%

In our study major population was in the age group between 31 to 40 years

(36%).

32%

36%

24%

8%

AGE DISTRIBUTION
< 20 21--30 31-40 >40
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Table 4 SEX DISTRIBUTION

SEX NO OF PATIENTS PERCENTAGE

MALE 7 14%

FEMALE 43 86%

In our study 86% of patients were females, only 14% were males.

7

43

MALE FEMALE

SEX DISTRIBUTION
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Table 5 PEDAL EDEMA

PEDAL EDEMA NO OF PATIENTS PERCENTAGE

PRESENT 23 46%

ABSENT 27 54%

In our  study 23 patients has pedal edema. Pedal edema was absent in 27 patients.

23

27

PRESENT ABSENT

PEDAL EDEMA
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Table 6 DECREASED URINE OUTPUT

DECREASED URINE OUTPUT NO OF PATIENTS PERCENTAGE

PRESENT 19 38%

ABSENT 31 62%

19 patients in our study presented with oliguria ,  62 % of patients had no oliguria .

19

31

PRESENT ABSENT

DECREASED URINE OUTPUT
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Table 7 MALAR RASH

MALAR RASH NO OF PATIENTS PERCENTAGE

PRESENT 18 36%

ABSENT 32 64%

In our study , Extra renal manifestations like Malar rash was the initial

presentation in 18 patients

36%

64%

MALAR RASH
PRESENT ABSENT
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Table 8 ARTHRALGIA

ARTHRALGIA NO OF PATIENTS PERCENTAGE

PRESENT 17 34%

ABSENT 33 66%

In our study population, 34% of patients had arthralgia  in lupus nephritis

34%

66%

ARTHRALGIA
PRESENT ABSENT
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Table 9 ALOPECIA

ALOPECIA NO OF PATIENTS PERCENTAGE

PRESENT 16 32%

ABSENT 34 68%

In our study population, 32% of patients had alopecia in lupus nephritis

16

34

PRESENT ABSENT

ALOPECIA
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Table 10 ORAL ULCER

ORAL ULCER NO OF PATIENTS PERCENTAGE

PRESENT 19 38%

ABSENT 31 62%

In our study population, 38% of patients had oral ulcers in lupus nephritis .

38%

62%

ORAL ULCER
PRESENT ABSENT
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Table 11 PHOTOSENSITIVITY

PHOTOSENSITIVITY NO OF PATIENTS PERCENTAGE

PRESENT 15 30%

ABSENT 35 70%

In our study population, 30% of patients had photosensitivity rashes in lupus

nephritis .

15

35

PRESENT ABSENT

PHOTOTSENSITIVITY
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Table 12 NON SPECIFIC SYMPTOMS

NON SPECIFIC SYMPTOMS NO OF PATIENTS PERCENTAGE

PRESENT 20 40%

ABSENT 30 60%

In our study population , 20 patients had non specific symptoms in lupus

nephritis .

20

30

PRESENT ABSENT

NON SPECIFIC SYMPTOMS
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Table 13 NEUROLOGICAL SYMPTOMS

NEUROLOGICAL SYMPTOMS NO OF PATIENTS PERCENTAGE

PRESENT 3 6%

ABSENT 47 94%

In our study population, only 3 patients had neurological manifestation .

6%

94%

NEUROLOGICAL SYMPTOMS
PRESENT ABSENT
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Table 14 HYPERTENSION

HYPERTENSION NO OF PATIENTS PERCENTAGE

PRESENT 26 52%

ABSENT 24 48%

In our study population, 52 %  of patients were hypertensive , 48% of patients

were normotensive.

52%

48%

HYPERTENSION
PRESENT ABSENT
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Table 15 ANEMIA

ANEMIA NO OF PATIENTS PERCENTAGE

PRESENT 14 28%

ABSENT 36 72%

In our study population, 28% of patients were anemic, 72% of patients had  no

anemia.

14

36

PRESENT ABSENT

ANEMIA
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Table 16 URINE ALBUMIN

URINE ALBUMIN NO OF PATIENTS PERCENTAGE

PRESENT 41 82%

ABSENT 9 18%

In our study population, majority of patients had albuminuria. 82% of patients

were albuminuric , 18 % of patients has no abluminuria.

41

9

PRESENT ABSENT

URINE ALBUMIN
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Table 17 HEMATURIA

HEMATURIA NO OF PATIENTS PERCENTAGE

PRESENT 12 24%

ABSENT 38 76%

In our study , 12 patients had  hematuria , 38 patients had no hematuria.

24%

76%

HEMATURIA
PRESENT ABSENT
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Table 18 URINE PROTEIN CREATININE RATIO

URINE PROTEIN CREATININE

RATIO

NO OF

PATIENTS
PERCENTAGE

< 0.2 0 0%

> 0.2 50 100%

In our study , all 50 patients had proteinuria.

0%

100%

URINE PCR
< 0.2 > 0.2
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Table 19: 24 HR URINARY PROTEIN

24 HR URINARY PROTEIN NO OF PATIENTS PERCENTAGE

< 0.2 0 0%

> 0.2 50 50%

In our study all patients had proteinuria more than 0.2gms/day

0%

100%

24 HR URINARY PROTEIN
< 0.2 > 0.2



59

Table 20 RBC CAST

RBC CAST NO OF PATIENTS PERCENTAGE

PRESENT 8 16%

ABSENT 42 84%

Out of 50 patients , 8 patients had RBC cast in urine.

8

42

PRESENT ABSENT

RBC CAST
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Table 21 ANTINUCLEAR ANTIBODY

ANTI NUCLEAR ANTIBODY NO OF PATIENTS PERCENTAGE

POSITIVE 48 96%

NEGATIVE 2 4%

In our study, 96 % of population were positive for anti- nuclear antibody, in

remaining 4% ANA was negative.

48

2

POSITIVE

NEGATIVE

ANA
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Table 22 BLOOD UREA

UREA NO OF PATIENTS PERCENTAGE

> 40 26 52%

< 40 24 48%

Blood urea was significantly elevated in 26 patients, in remaining 24 patients urea

was in normal range

52%

48%

BLOOD UREA
> 40 < 40
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Table 23 SERUM CREATININE

CREATININE NO OF PATIENTS PERCENTAGE

> 1.2 37 74%

< 1.2 13 26%

In our study , 74% of population had elevated serum creatinine , in remaining

26% of patients Serum creatinine was in normal range.

74%

26%

SERUM CREATININE
> 1.2 < 1.2
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Table 24 HYPERKALEMIA

HYPERKALEMIA NO OF PATIENTS PERCENTAGE

PRESENT 6 12%

ABSENT 44 88%

In our study,  6 patients had hyperkalemia and serum potassium was normal for

44 patients.

6

44

PRESENT ABSENT

HYPERKALEMIA
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Table 25 THROMBOCYTOPENIA

THROMBOCYTOPENIA NO OF PATIENTS PERCENTAGE

PRESENT 11 22%

ABSENT 39 78%

In our study ,11 patients had thrombocytopenia, platelet count was normal in 39

patients.

11

39

PRESENT ABSENT

THROMBOCYTOPENIA
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Table 26 EGFR

EGFR NO OF PATIENTS PERCENTAGE

> 90 ML/MIN 0 0%

< 90 ML/MIN 50 50%

In our study, all patients  (100%) had reduced glomerular filtration rate

0%

100%

EGFR
> 90 ML/MIN < 90 ML/MIN
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Table 27 LUPUS NEPHRITIS CLASS

LUPUS NEPHRITIS CLASS NO OF PATIENTS PERCENTAGE

CLASS 2 7 14%

CLASS 3 15 30%

CLASS 4 18 36%

CLASS 5 9 18%

CLASS 6 1 2%

Among the 50 study patients who underwent renal biopsy, 7 patients were

classified to have ISN Class II LN (14%), 15 had class III LN (30%), 18 had class

IV LN (36%) , 9 had class V LN (18%),  1 patient class VI LN (2%). None of the

patients were in class I lupus nephritis.

14%

30%

36%

18%

2%

LUPUS NEPHRITIS
CLASS 2 CLASS 3 CLASS 4 CLASS 5 CLASS 6
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Table 28 BLOOD UREA VS LUPUS NEPHRITIS CLASS

LUPUS NEPHRITIS CLASS
BLOOD UREA

MEAN SD

CLASS 2 39.8 4.41

CLASS 3 44.36 15.66

CLASS 4 44.6 12.19

CLASS 5 66.44 21.31

CLASS 6 80 0

TEST USED : ANOVA

P VALUE: 0.011 - SIGNIFICANT

Abnormal blood urea was seen in all class of lupus nephritis. Highest value in

class 6 LN (80), followed by class 5 LN ( 66.44). So there is significant

association between raised serum urea and lupus nephritis.
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CLASS 2 CLASS 3 CLASS 4 CLASS 5 CLASS 6
LUPUS NEPHRITIS

MEAN BLOOD UREA
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Table 29 SERUM CREATININE VS LUPUS NEPHRITIS CLASS

LUPUS NEPHRITIS CLASS
SERUM CREATININE

MEAN SD

CLASS 2 1.2 0.38

CLASS 3 1.26 0.35

CLASS 4 2.23 1.17

CLASS 5 3.27 1.2

CLASS 6 5 0

TEST USED : ANOVA

P VALUE: 0.001

SIGNIFICANT

Raised  serum  creatinine  was  mainly seen in class IV, V , VI lupus nephritis.

There is statistical significance  (p = 0.001 ) between serum creatinine and lupus

nephritis.
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1.2 1.26

2.23

3.27

5

CLASS 2 CLASS 3 CLASS 4 CLASS 5 CLASS 6

MEAN SERUM CREATININE
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Table 30 EGFR VS LUPUS NEPHRITIS CLASS

LUPUS NEPHRITIS CLASS
EGFR

MEAN SD

CLASS 2 83.52 7.34

CLASS 3 75.66 11.36

CLASS 4 56.33 15.24

CLASS 5 30.88 7.83

CLASS 6 19 0

TEST USED : ANOVA

P VALUE: 0.001

SIGNIFICANT

Reduced glomerular filtration rate was seen in all class of lupus nephritis .
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MEAN EGFR
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DISCUSSION

Lupus nephritis is one of the major cause of mortality and morbidity in

systemic lupus erythematous. Early identification of renal involvement and early

initiation of treatment prolongs the survival of patients.

1. Demographic data

There was a  preponderance of female patients in our study. This finding was

similar to most of the studies which have shown a predominance of females in

studies of SLE.

The mean age of presentation in our study was 26.2 years . This is similar to many

studies .  Austin et al. & Esdaile study groups found young age less than 23 years

is one of the poor prognostic factor(6,7).

2. Clinical features

The most common clinical feature was odema . This is similar to other studies.

Oliguria was seen in  38% of patients. 27 patients did not have odema  & 31

patients had no oliguria.  The clinical symptoms suggestive of renal disease in

SLE patients are mostly asymptomatic . This indicates  when patient presents with

overt clinical features of renal disease , it reflects an advanced disease so there is

delay in diagnosis.

In our study hypertension was found in 26 patients . This is similar to studies by

Austin et al & Esdaile study . further more majority of patients with class IV lupus

nephritis had hypertension(41).

Suchitha et all studies showes hypertension is an added insult on the top of severe
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glomerular inflammation in proliferative lupus nephritis & it hastens the disease

progression. Comparison of extra renal manifestations in our study to other

studies

Table 31 Extra renal manifestations

Clinical manifestations In our study

N (%)

Manjuri et all(63)

N (%)

seyedeh et all(64)

N (%)

Malar rash 18(36%) 97(55%) 18(39.1%)

Arthralgia 17(34%) 74(41.4%) 20(43.5%)

Alopecia 16(32%) 111(63%) 4(8.7%)

Oral ulcers 19(38%) 73(41%) 7(15.2%)

Photosensitivity 15(30%) 30(17%) 8(18.4%)

Non specific symptoms 20(40%) 56(31%) 14(30.4%)

Neurological

manifestations

3(6%) 13(7.3%) 2(4.4%)

Anemia was found to be statistically significant in class IV compared to

other groups. Anemia may be propably due to secondary renal failure and active

hematuria in Class IV LN. This is similar to the study by Austin et al.

3. Laboratory investigations

Proteinuria is one of the dominant signs in lupus nephritis. Our study

showed majority of patients had proteinuria in urine (82%).  There was a
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statistically significant association between proteinuria and class of LN. Class IV

LN patients predominantly have nephrotic range of proteinuria. This was similar

to many studies. Urine protein creatinine ratio was more than 0.2 in all patients

in our study.

Hematuria was present in 24% of our study population. Hematuria in our

study showed positive correlation with proliferative LN. It is consistent with other

studies. Blood urea was raised in 52% of our study population.

Serum creatinine was raised in 74% of our study population. An elevated serum

creatinine level at the time of renal biopsy is associated with increased rate of

development of renal failure. Hill et all found interstitial inflammation as one of

the strongest correlator for raised serum creatinine.

Blood urea and serum creatinine was higher in class V and IV LN . Study

by Too et al. Reported that more cases in class IV showed poor survival outcome

with serum creatinine more than 2.4 . There is a discussion about the value of

laboratory parameters as potential predictors than for non - laboratory clinical

parameters in evaluating lupus nephritis.

Serum creatinine was found to be convincing prognostic factor for

progression of LN in many studies. Glomerular filtration rate was reduced in all

patients in our study.

4. Histopathological features

Among 50 patients who underwent renal biopsy, largest number was in

class IV (36%) and class III ( 30%) followed by class V ( 18%) , class II (7%)
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and class VI (2%).

Studies of Pollack and pirani summarised five major analysis of biopsy in

LN conducted in 376 patients . They have observed the overall frequency of class

II, III, IV, & V to be 26%, 19%, 37%, and 15% respectively(39).

A study of 150 patients by Neumann et al. Showed a frequency of

10% ,17 %, 53% ,and  14% respectively for each of the classes(38).

Study by Shobha et al. Found class IV (40.6%) to be the most common followed

by class II (28.1%) , class III( 21.9%) & class V (9.4%)(62).

The present study and all the studies mentioned above found class IV to be

the most common lesion. Our study showed class IV had highest activity and

chronicity score similar to study by Appel et al(39).
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CONCLUSION

In our study lupus nephritis is more common among females compared to males.

Most common age of presentation in our study is between 31 to 40 years of age.

Most of the patients were asymptomatic, lupus nephritis was identified during

routine evaluation while some patients had pedal edema, oliguria, non specific

symptoms, malar rash, arthralgia, photosensitivity rash, Anemia, hematuria.

Proteinuria is one of the predominant sign in lupus nephritis. All patients in our

study had significant proteinuria.

Renal biopsy provides information on the class of lupus nephritis, tubular,

vascular changes, activity and chronicity indices. In our study majority of the

patients had class IV LN followed by class III. Blood urea and creatinine was

significantly elevated according to the class of lupus nephritis. Class IV LN

patients had nephrotic range proteinuria. Based on the clinical features it is not

possible to predict the histopathological subtype of LN.

As the treatment differs between each class, it is important to accurately establish

the class with renal biopsy.  Lupus nephritis is one of the most common cause of

Mortality in SLE. Hence it is recommended to evaluate all SLE patients for

urinary abnormalities and renal functions and treat accordingly to the class of

Lupus nephritis.
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NehahspfSf;F mwptpg;G kw;Wk; xg;Gjy; gbtk; 

(kUj;Jt Ma;tpy; gq;Nfw;gj;w;F) 

Ma;T nra;ag;gLk; jiyg;G:  

gq;F ngWthpd; ngaH: 

gq;F ngWthpd; taJ: 

  gq;F ngWth; 

,jid  

Fwpf;fTk; 

1.  ehd; NkNy Fwpg;gpl;Ls;s kUj;Jt Ma;tpd; tptuq;fis gbj;J 

Ghpe;J nfhz;Nld;. vd;Dila re;Njfq;fis Nfl;fTk;> 

mjw;fhd jFe;j tpsf;fq;fis ngwTk; tha;g;gspf;fg;gl;Ls;sJ 

vd mwpe;J nfhz;Nld;. 

 

2.  ehd; ,t;tha;tpy; jd;dpr;irahf jhd; gq;Nfw;fpNwd;. ve;j 

fhuzj;jpdhNyh ve;j fl;lj;jpYk;> ve;j rl;l rpf;fYf;Fk; 

cl;glhky; ehd; ,t;tha;tpy; ,Ue;J tpyfp nfhs;syhk; vd;Wk; 

mwpe;J nfhz;Nld;. 

 

3.  ,e;j Ma;T rk;ge;jkhfNth> ,ij rhHe;J NkYk; Ma;T 

Nkw;fhs;Sk; NghJk; ,e;j Ma;tpy; gq;FngWk; kUj;JtH 

vd;Dila kUj;Jt mwpf;iffis ghHg;gjw;F vd; mDkjp 

Njitapy;iy vd mwpe;J nfhs;fpNwd;. ehd; Ma;tpy; ,Ue;J 

tpyfpf; nfhz;lhYk; ,J nghUe;Jk;; vd mwpfpNwd;. 

 

4.  ,e;j Ma;tpd; %yk; fpilf;Fk; jftiyNah> KbitNah 

gad;gLj;jpf; nfhs;s kWf;f khl;Nld;. 

 

5.  ,e;j Ma;tpy; gq;F nfhs;s xg;Gf; nfhs;fpNwd; vdf;F 

nfhLf;fg;gl;lmwpTiufspd; gb ele;J nfhs;tJld;> Ma;it 

Nkw;nfhs;Sk; kUj;Jt mzpf;F cz;ikAld; ,Ug;Ngd; vd;W 

cWjpaspf;fpNwd;. vd; cly; eyk; ghjpf;fg;gl;lhNyh> my;yJ 

vjpHghuhj> tof;fj;jpw;F khwhd Neha;Fwp njd;gl;lhNyh clNd 

,ij kUj;Jt mzpaplk; njhptpg;Ngd; vd cWjp mspf;Nwd;. 

 

 

gq;Nfw;gthpd; ifnahg;gk; / .................................................... ,lk; ........................................... 

fl;iltpuy; Nuif 

gq;Nfw;gthpd; ngaH kw;Wk; tpyhrk; ........................................................................................ 

Ma;thshpd; ifnahg;gk; /...................................................... ,lk; ............................................ 

Ma;thshpd; ngaH ......................................................................................................................... 

ikak; ...............................................................................................................................................  

fy;tpawpT ,y;yhjtw;F (ifNuif itj;jtHfSf;F) ,J mtrpak; Njit 

rhl;rpapd; ifnahg;gk; /...................................................... ,lk; ................................................ 

ngaH kw;Wk; tpyhrk; ................. ................................................................................................... 
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1 18 F + + + - - - - + - + + + - 7 3 - + 45 1.2 - - 79 3
2 22 F - - + - + + + + - - - - + 2 1 - + 39 1.3 - - 70 2
3 17 F + + - + - + - - - + + + - 3 2 - + 17 0.6 - - 85 4
4 40 F + + - + + - - - - + + + - 5 2.4 - + 35 1.5 - - 42 5
5 50 F + - - - - - - + - + + + - 3.1 1 - + 49 1 - - 56 3
6 18 F - - - - - - - + - - - + + 2 0.5 + + 34 0.8 - + 87 2
7 24 M - - - + + + - + - - - + + 2 1.2 - + 36 1.2 - - 89 3
8 17 M - - - - - + - - + + - + - 3 3 - + 60 2 - - 72 3
9 22 F - - + + - - - + - + - + - 2 2 - + 36 1.5 - - 60 4

10 35 F + + - - - - - - - + - + - 3 3 - + 54 2 + + 38 5
11 31 F  - - + + + + - - - - - + + 2 4 - + 39 1.4 - - 80 3
12 45 F - - + - - + - + - - - + + 3 4 + + 50 4 - + 60 4
13 14 M + + - - - - - - - + - + - 4 3 - + 39 1.4 - - 66 4
14 13 M - - - + - + - + - - - + - 0.6 2 - + 26 1.1 - - 86 3
15 40 F + + - - - - - - - - - - - 1 3 - + 36 1 - - 80 3
16 14 F - + + - - - - - - - - + - 3 2 - + 26 2 - - 58 4
17 30 F - + - - - - - - - - - - + 0.4 0.2 + + 36 1 - - 79 3
18 38 M - - - - - - - + - + + - + 0.4 0.4 - - 30 1 - + 90 2
19 12 F - - + - - - - - - + + - - 1 0.4 - + 80 5 - - 19 6
20 26 F + - + - - - - - - - - + - 5 1.5 - + 60 3 - - 33 5
21 24 F - - - + - + + - - + + + - 2 1 - + 50 1.6 - - 60 4
22 11 F - - - + + + + - - + + + - 3 2.2 - + 50 2 - - 35 5
23 20 F - - - - + - + + - + + + - 5 2.8 - + 54 1.4 - - 33 4
24 27 F + - - - - - - - - - + - 3.1 3 - + 44 3 - + 63 4
25 26 F + - - + - + + - - - - + - 2 1.4 - + 39 1.5 - - 60 4
26 31 F - - - - + - - + - + - + - 2 1.2 - + 39 1.2 - - 78 4
27 38 F - - + + - + + - - + - - - 4 2.7 - + 26 1 - - 86 3
28 17 F - - - - + - - + - + - + - 2 1 - + 89 4 - + 36 5
29 20 F + + + + - + + + - - - + - 3 2.2 - + 34 2 + - 64 4
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30 27 F + + + - + - - + - - - + - 2 2 - + 36 1.2 - + 80 2
31 34 F - - - - - - + - - + - + + 3 2.4 + + 60 2 - - 74 3
32 28 F - - - + - + + - - - - - + 4 2.5 + + 36 1.5 - - 74 3
33 29 F - - - - + - - - - - - + - 4 2.5 - + 54 2 - - 64 4
34 41 F + + + - - - + - - - - + + 1 0.6 + + 39 1.4 - - 58 4
35 16 M + + + - - - - + - - - - + 3 2.7 + + 50 1.6 - - 62 4
36 19 M + - + - - - - - - + + + + 0.4 0.2 + - 26 1.1 - + 88 2
37 25 F - - + - - + - - + + + + - 0.2 0.2 - + 36 1 - 90 2
38 26 F + - - - + + - - - - - + - 0.3 0.2 - + 84 4 + - 28 5
39 42 F - - - - + - - - - + + + - 3 2 - + 80 1 - - 84 3
40 38 F + + - + - - + + - + + + - 2 1 - + 60 1 - - 74 3
41 26 F - + - + - + - - - + + + - 3 2.6 - + 50 5 - - 35 4
42 25 F + - - - + - - - - - - + - 4 3 - + 50 3 - + 42 4
43 18 F - - - - - + + - - - - - - 0.6 0.4 - + 54 1.6 - - 46 3
44 29 F + - + + - - - - + - + - 1 0.4 - + 26 1 - - 76 3
45 32 F + - - - - + + + - + - + - 3 2.7 - + 36 2 - - 80 2
46 39 F - + - + + - + - - + - + - 2 1 - + 68 4 + 30 4
47 33 F + + - - - - + + - - - + - 3 2.4 - + 80 5 + - 20 5
48 23 F - + - + - + - + - - - + - 4 2.6 - + 96 4 - + 20 5
49 19 F + - + - + - - - + + - + - 4 1.5 - + 60 3 - - 36 4
50 27 F + + + - - - - + - - - + - 3 1 - + 50 4 + - 26 5
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