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Case 1: 44M presents with blistering skin rash 
over arms and trunk and the following signs: 

Skin biopsy and direct 
immunofluorescence 
shows : 

IgG What is your provisional diagnosis? 
What other investigations would you order? 
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Skin Direct Immunofluorescence 

Autoimmune blistering skin disorders 

•  Autoimmune blistering dermatoses comprise a group of diseases 

characterised by autoantibodies directed against adhesion molecules of the 

skin and adjacent mucous membranes: 

  Pemphigus (desmosomal proteins) 

  Pemphagoid (hemi-desmosomal proteins of the dermo-epidermal 

junction 

  Dermatitis herpetiformis (TTG) 

  Epidermolysis bullosa acquisita (EBA; Type VII collagen) 

•  Diagnosis is made on the basis of clinical AND laboratory findings 
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Autoimmune blistering skin disorders: Pathogenesis 

Baum et al Autoimm Rev 2014 13 482 

Pemphigus  

•  Pemphigus Vulgaris 

•  Mean onset 50-60 yrs 

•  M=F 

•  May be mucosal limited or involve both mucosa (esp oropharangeal) 

and skin (scalp face neck trunk and groin) 

•  Nikolsky’s sign + 

•  Pemphigus Foliaceous 

•  Rarely develop mucosal lesions 

•  Nikolsky’s sign + 

•  IgA pemphigus (rare) 
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Pemphigus Vulgaris 

Pemphigus:  

 IgG and C3 deposition on cell surface by DIF 

 Intracellular cement substance Ab+ by IIF 
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Paraneoplastic Pemphigus 

•  Clinical hallmark is painful and 

persistent stomatitis that is resistant to 

therapy 

•  Cutaneous lesions highly variable 

•  Associated with NHL, CLL, castlemans, 

thymoma 

•  DIF shows IgG and C3 depositions on 

the surface of cells AND at the DEJ 

•  IIF shows similar pattern 

Bullous Pemphagoid 

•  Puritic tense blisters over trunk and flexor surfaces that break 

over several days leaving crusted lesions 

•  Majority have no oral involvement 

•  Nikolsky’s sign – 

•  DIF shows IgG and C3 deposition at the DEJ 

•  IIF shows similar pattern 
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Autoimmune blistering skin disease: Diagnostic tests 

•  Guinea pig oesophagus contains a high concentration of DSG-1 (useful for 

diagnosis of Pemphigus foleacious) 

•  Rat bladder contains a high concentration of plankins (useful for diagnosis of 

PNP) 

•  Other methods for detecting DSG-1, DSG-3, BP180, BP230 and plankins eg 

ELISA, immunoprecipitation and immunoblotting 

Kershenovich et al Autoimm Rev 2014 13 477 

Dermatitis Herpetiformis (DH) 

•  Chronic, polymorphic and highly puritic skin disease 

•  Mean onset 22-55 yrs 

•  M:F 2:1 

•  Typically grouped 1-3mm large papules, vesicles erosions and 

excoriations. 

•  Only rarely are blisters seen 

•  Closely related to gluten-sensitive enteropathy 

•  DH occurs in 5-10% of patients with celiac disease 
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Dermatitis Herpetiformis (DH) 

•  Granular IgA and C3 deposits along the DEJ especially at the tips of the 

papillary dermis as well as along dermal blood vessels 

Epidermolysis bullosa acquisita (EBA) 

•  Rare autoimmune subepidermal bullous disease that involves the skin and 

mucous membranes. 

•  Associated with autoantibodies to Type VII collagen 

•  Slight trauma results in blistering and erosions of the skin especially hands, 

feet, elbow, knees. 

•  DIF is similar to Bullous Pemphagoid i.e. DEJ pattern but on salt-split skin 

BP resolves to roof and EBA resolves to floor. 

•  In general for this technique a skin punch biopsy is incubated in NaCl 

(1mol/L) at 4C for 24h followed by gentle manual separation of the 

epidermis from the dermis. Following this DIF is performed. 
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Bullous Pemphagoid vs. EBA on salt-split skin 

BP EBA 
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Case 1: Paraneoplastic pemphigus 

Case 2: 
20F presents with acute renal failure and nephrotic 

syndrome 
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IgA 

IgG 
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IgM 

C1q 
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C3 

Renal Direct Immunofluorescence 
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Renal DIF 

•  Renal biopsy evaluation is challenging yet extremely important in terms of 

determining type, severity and potentially reversible components of renal 

disease. 

•  Biopsy evaluation often involves interpretation of histological stains, DIF, 

electron microscopy and laboratory diagnosis- most often all are required to 

arrive at correct diagnosis. 

Herrera et al Arch Pathol Lab Med 2010 

Renal DIF 

Bonsib Adv in Anat Path 2002 
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Structure of The Glomerulus 

DIF in a healthy kidney  

•  In normal kidney albumin, C1q should be completely negative 

•  May have trace amounts of IgM, C3 

•  Common to have interstitial and vascular C3 

•  Linear IgG on GMB is non specific unless very bright 
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Renal DIF 

•  Most labs generate a haematoxin-eosin stained section and perform and albumin-stained IF 

control. These are the first slides to review. 

•  Describe: 

•  Glomeruli 

•  Number 

•  Sclerosis 

•  crescent 

•  Deposits 

•  Diffuse (>50% of glomeruli ) vs focal (<50%) 

•  Global (involving more than half of glomerular tuft) vs segmental (lesion involving 

less than half of glomerular tuft) 

•  Linear vs granular vs amorphic 

•  Trace vs +++ 

•  Glomerular (mesangium +/- capillary loops, crescent) 

•  Vascular or tubulointerstitial 
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Renal DIF: Process 

•  Biopsy 

•  Transport in saline soaked gauze 

•  IF will not work on formalin fixed tissue 

•  Freezing (snap frozen in liquid nitrogen) 

•  Washed in alcohol 

•  Sectioning 2-4microm 

•  Staining: 

  Anti- IgG, IgA, IgM, C1q, C3, Fibrinogen, Albumin, kappa and lambda light chains, 

Congo Red 

  This basic panel allows for correct diagnosis of most glomerular disease 

  FITC conjugated 

  +/- ANA control 

Renal DIF: Autofluorescence and background staining 

Bonsib Adv in Anat Path 2002 

•  True IF is bright apple green 

•  Autofluorescent components often appear as yellow 
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Renal DIF: IF-negative diseases 

•  In a biopsy with no evidence of IgG, IgA, C3, light chain or fibrin 

deposition, the diagnostic possibilities are tremendously reduced. 

Bonsib Adv in Anat Path 2002 

Renal DIF: IgM +and C3+ without IgG or IgA deposits 

•  In immune complex diseases IgM, C3, IgG and IgA all co deposit 

•  Deposition of only IgM and C3 is NOT consistent with an immune 

complex disease. 

•  Modest mesangial deposition of IgM may be observed in Minimal 

Change Disease (MCD). 

•  A heavy segmental pattern with either IgM or C3 in the mesangium 

and adjacent capillary loops is typically seen on focal segmental 

glomerulonephritis (FSGN). 

•  Arteriolar deposition of c3 is characteristic in the hyline arteriopathy 

of hypertension and DM 

Bonsib Adv in Anat Path 2002 
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Renal DIF: IgM +and C3+ without IgG or IgA deposits 

Bonsib Adv in Anat Path 2002 

IgM C3 

Renal DIF: Ig+ and C’+ with granular deposits of IgG, C3 and C1q 

•  The glomerulonephridities are characterised by the deposition of IgG, C3 and 

occasionally C1q. 

•  These are a diverse group of immune complex-mediated renal diseases. 

•  The immune reaction may be granular or linear. 

•  There are two major localizations for granular deposits: 
  Mesangial 

  Along capillary loops 

•  Subepithelial 

•  Subendothelial 

•  Intraluminal 

•  Deposits may exist at single or multiple sites (complicating interpretation- 

often indecipherable) 
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•  The mesangium has a tree-like structure with glomerular capillaries looped around. When mesangial 

deposits are present the negative silhouettes of capillaries can be seen looped around the stalk 

Renal DIF: Ig+ and C’+ with granular deposits of IgG, C3 and C1q 

•  Distinguishing sub epithelial from sub endothelial deposits is usually feasible 

and requires electron microscopy for final diagnosis. 

Renal DIF: Ig+ and C’+ with granular deposits of IgG, C3 and C1q 
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•  Immune complex depositions can occur not only in the mesangium but also along capillary loops 

when they are called “thrombi”. 

•  Large capillary loop intraluminal depositions occur in: 

  Severe SLE (note C1q staining highly suggestive of SLE) 

  Essential mixed cryoglobulinaemia 

Renal DIF: Ig+ and C’+ with granular deposits of IgG, C3 and C1q 

Renal DIF: Ig+ and C’+ with linear deposits of IgG and C3 

•  Linear deposits of IgG and/or C3 occur in 3 conditions: 

•  Anti-glomerular basement membrane disease 

•  Goodpastures Disease in pulmonary-renal syndrome 

•  Anti-GBM disease if renal-limited 

•  Diabetic nephropathy (far more common!) 

•  Useful to look for mesangial expansion in the absence of crescent 

formation 

•  Dense deposit disease 

•  Aka membranoproliferative GN type II 

•  Electron dense transformation of GBM shown by EM 

•  Usually associated with small mesangial deposits of C3 
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Renal DIF: Ig+ and C’+ with linear deposits of IgG and C3 

Ig+ renal disease with IgA deposition 

•  IgA deposits are common in many IgG-associated diseases eg SLE 

•  2 main conditions where IgA is the defining attribute   

  IgA nephropathy 

  Henoch-Schonlein purpura 

•  These are indistinguishable from a biopsy perspective: 

  Renal limited disease supports a diagnosis of IgA nephropathy 

  Systemic disease including skin lesions, arthralgias and abdominal 

pain suggest Henoch-Shonlein purpura 
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Light chain associated nephropathy 

•  The deposition of a single light chain i.e. kappa OR lambda is usually  pathagnomonic of 

paraprotein-associated disease. 

•  Light chains are usually deposited without heavy chains 

•  3 types of light chain-associated disease: 

  AL amyloid 

•  Usually glomerular beginning in the mesangium 

•  Smooth/glassy quality of staining 

  Light chain deposition disease 

•  Light chain deposits highlight expanded mesangium 

•  GBM and TBM staining also occurs 

•  More coarse staining than AL amyloidosis 

  Light chain cast nephropathy 

•  Light chain precipitates in distal tubules to form casts (no glomerular deposition) 

Light chain associated nephropathy 
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Fibrin associated nephropathy 

•  Fibrin deposition occurs in 3 main conditions:   

  Acute thrombotic microangiopathy 

•  Fibrin deposition in small arteries, arterioles and glomerular capillaries 

  Vasculitis 

  Crescentic forms of GN 

•  Fibrin usually deposited in the Bowman’s space 

Fibrin associated nephropathy 
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•  Crescents  

  GBM disruption 

  Leakage of fibrin and cellular components into Bowman’s space 

  Defined as 2 or more layers of proliferating cells in the Bowman’s 

space  

  Fibrinogen in active crescent formation 

Fibrin associated nephropathy 

Bonsib Adv in Anat Path 2002 
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IgA 

IgG 
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IgM 

C1q 
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C3 

Case 2 Diagnosis: Lupus Nephritis 

•  WHO classification 

  Class I = minimal change  

  Class II = mesangial GN  

  Class III = focal proliferative GN  

•  Mesangial & focal segmental capillary loop 

  Class IV = diffuse proliferative GN 

•  Diffuse mesangial & capillary loop involvement 

  Class V = membranous GN 

•  All isotypes involved in class II and higher 

•  C3 and C1q particularly prominent 
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Conclusions 

 “Nephropathology is a discipline that cannot be assimilated in 

a short rotation…[we do] not intend to encourage the 

nonnephropathologist to assume too great a role in this 

diagnostic arena” 

Bonsib Adv in Anat Path 2002 

Thank you 

  Questions? 


