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Light and heavy chain deposition disease  
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�� ABSTRACT

Monoclonal immunoglobulin deposition disease is part of the spectrum of monoclonal gammopathy of renal 
significance. We report a case of a light and heavy chain deposition disease treated with anti-plasma cell therapy 
and peripheral blood stem cell transplantation and over 2 years of follow-up.
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�� INTRODUCTION

Monoclonal immunoglobulin deposition disease 
(MIDD) is part of the spectrum of monoclonal gam-
mopathy of renal significance (MGRS)1,2. Light and heavy 
chain deposition disease (LHCDD) is the second most 
common form of the non-AL amyloid monoclonal immu-
noglobulin deposition diseases, accounting for 10% of 
the cases. It occurs primarily in adults at around 60 
years of age, presenting with hematuria, nephrotic range 
proteinuria and reduced glomerular filtration rate. 

�� CASE REPORT

Black male, 58yo, with history of smoking and uncon-
trolled hypertension, presented at ER with generalized 
weakness for 3 weeks with no other associated symp-
toms. Physical examination was unremarkable except 
for blood pressure of 172/108 mmHg. No edema. 
Bloodwork showed anemia (Hb 10,8g/dL), a serum 
creatinine of 3.9mg/dl (had ben 1.6 two months 

earlier), proteins 5.4g/dL, albumin 2.4g/dl; corrected 
serum calcium 9.4g/dL; serum protein electrophoresis 
with monoclonal gammopathy IgG Kappa (2.7g/L); 
serum total light chains kappa and lambda were normal 
(238mg/dL and 89mg/dL, respectively) with a slightly 
increased kappa/lambda ratio of 2.674; serum free light 
chains kappa and lambda were also increased (49.9mg/
dL and 100mg/dL, respectively – two and four times 
the upper limit of the reference range). Bence Jones 
proteinuria was positive (full immunoglobulin kappa). 
Complement, ANA, ds-DNA, ANCA, Anti-GBM, cryoglo-
bulin and viral serologies were normal. Urine had hema-
turia (++) and proteinuria (++++) with urine protein/
creatinine ratio 13g in 24h. Renal ultrasound showed 
enlarged kidneys compatible with acute medical 
nephropathy. 

A renal biopsy was performed to study a rapidly 
progressive renal failure with nephrotic range proteinu-
ria and hematuria.

Biopsy showed renal medulla and cortex with 16 
glomeruli, 2 (13%) of which were globally sclerotic. The 
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remaining glomeruli were increased in size and cellular-
ity with marked expansion of the mesangium with 
nodule configuration and thickening of the capillary 
walls (Figure 1). These nodules were relatively homog-
enous, stained positive with PAS, negative with silver 
stain and Congo red. 

Tubules showed acute tubular lesions with epithelial 
simplification, reactive nuclear atypia and loss of brush 
border. Tubular basement membrane of non-atrophic 
tubules were thickened. No atypical casts were 
observed.

There was severe interstitial fibrosis and tubular 
atrophy (around 60%).

There was mild to moderate arterio/arteriolosclerosis.

Immunofluorescence revealed intense linear deposits 
in the glomeruli, tubular basement membrane and vessel 
walls for Kappa (+++) and IgG (++). Lambda was negative.

IgG subclasses and electron microscopy were not 
performed.

The diagnosis was light and heavy chain deposition 
disease (γ - κ LHCDD) with a severe chronicity score (8 
out of 10).

A complete hematological study was performed. 
Bone marrow biopsy and flow cytometry were 

Figure 1

left (HE 200x) – Nodular glomerulosclerosis. Top right (PAS 400x) – Thickening of tubular basement membranes of non-atrophic tubules. Bottom left (IF 
Kappa 200x) – Linear staining (+++) of the glomerular and tubular basement membranes. Bottom right (IF IgG 200x) – Arterial walls and tubular basement 
membranes stained intensively. Lambda was negative (not shown).

Figure 1. Top left (HE 200x) – Nodular glomerulosclerosis. Top right (PAS 400x) – Thickening of tubular basement 
membranes of non-atrophic tubules. Bottom left (IF Kappa 200x) – Linear staining (+++) of the glomerular and tubular 
basement membranes. Bottom right (IF IgG 200x) – Arterial walls and tubular basement membranes stained intensively. 
Lambda was negative (not shown). 

Peripheral blood stem cell transplantation 

CyBORD + VD (4months) 

VTD protocol 

Graph 1. Evolution of serum creatinine and proteinuria from the day of the renal biopsy (day 0). 
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compatible with Monoclonal Gammopathy of Unknown 
Significance (MGUS) with 5% atypical plasma cells. 
Multiple myeloma, amyloidosis and lymphoma were 
ruled out and there was no evidence of extrarenal 
disease. Patient was started on CyBORD protocol (bort-
ezomib, cyclophosphamide, dexamethasone) 22 days 
after the renal biopsy. He did 4 cycles of CyBORD plus 
2 cycles of VD (bortezomib plus dexamethasone) for 
4 months with steady improvement of serum creati-
nine and proteinuria (Graph 1). Patient was then 
referred to another Institution for “tandem” autolo-
gous stem cell transplantation and achieved a Very 
Good Partial Response (VGPR). After 2 years of follow-
up, renal function was stable with serum creatinine 
of 1.73mg/dl, estimated GFR of 41 mL/min/1.73 m2 
but proteinuria is back to nephrotic range (3.9g). 
Patient was started on second-line VTD protocol (bort-
ezomib, thalidomide, dexamethasone) recently and 
no data is available since then. 

�� DISCUSSION

A diagnosis of MGRS is suspected in patients with 
unexplained renal impairment and/or proteinuria 
who are found to have a monoclonal gammopathy 
during work-upof the renal disease. In this case, a 
renal biopsy is usually performed. The presence of 

monoclonal immunoglobulin deposits in the kidney 
confirms the diagnosis of MGRS3. A subset of patients 
with MGRS is diagnosed with LHCDD. It is considered 
a variant of light chain deposition disease (LCDD) 
and the morphological aspects on renal biopsy are 
similar4. The most common pattern is nodular glo-
merulosclerosis, as seen in this case. The differential 
diagnosis is with diabetic nephropathy and renal 
amyloidosis.

Immunofluorescence is crucial for diagnosis as it 
stains for the corresponding monoclonal light and heavy 
chain, most often γ (the heavy chain of IgG) and κ.

Clinical trials for LHCDD are sparse. Because of the 
rarity of this disease there is no standard treatment 
for LCDD. Most recent recommendations suggest 
targeting the B-cell clone responsible for MGRS, as 
in multiple myeloma or amyloidosis5. The use of pro-
tocols including bortezomib followed or not by autolo-
gous stem cell transplantation have induced hema-
tological responses and improvement of renal 
injury6,7. There are a number of case reports that 
show that, as in multiple myeloma, immunomodula-
tory drugs like thalidomide or lenalidomide can be 
used with success5. We used CyBORD protocol 
because of the vast experience we have had in our 
Institution treating patients with multiple myeloma 
with this protocol. We referred this patient to 

Graph 1

Evolution of serum creatinine and proteinuria from the day of the renal biopsy (day 0).

Figure 1. Top left (HE 200x) – Nodular glomerulosclerosis. Top right (PAS 400x) – Thickening of tubular basement 
membranes of non-atrophic tubules. Bottom left (IF Kappa 200x) – Linear staining (+++) of the glomerular and tubular 
basement membranes. Bottom right (IF IgG 200x) – Arterial walls and tubular basement membranes stained intensively. 
Lambda was negative (not shown). 

Peripheral blood stem cell transplantation 

CyBORD + VD (4months) 

VTD protocol 

Graph 1. Evolution of serum creatinine and proteinuria from the day of the renal biopsy (day 0). 
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autologous stem cell transplantation because we felt 
it was the best option to achieve a prolonged control 
of the disease. Due to increased proteinuria, he was 
recently started on VTD – he was on bortezomib more 
than 2 years ago so we expect that the patient will 
respond again, and associated thalidomide because 
it has been shown to induce good responses in these 
patients. The need of maintenance therapy in this 
case is debatable.
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