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gradually regained consciousness, and he was extubated 
on day 5. The creatinine settled at 0.5 mg/dl on day 6. 
There was a serial drop in CPK, and on day 10, CPK was 
4598 U/L. The liver enzymes showed a declining trend.

A psychiatric opinion was obtained, and he was discharged 
in a stable state. He is doing well on follow-up.

Discussion
Until now, there has been no specific antidote for 
2,4-dimethylamine intoxication. Being a weak acid, it 
gets excreted in the urine in the same form. Alkaline 
diuresis acts by increasing urine pH, thereby promoting 
renal excretion of 2,4-dimethylamine in alkaline urine.3 
For each unit increase in urine pH, the clearance of 
2,4-dimethylamine by the kidney is estimated to increase 
nearly five-fold. A similar case report by Badu et al. has 
shown successful treatment of 2,4-dimethyl amine.4 
Hemodialysis is a treatment modality for this intoxication. 
However, our patient improved with alkaline diuresis. In 
addition to hemodialysis, there are case reports describing 
plasmapheresis, but there is limited evidence to support 
this.4 Rhabdomyolysis due to 2,4-dimethylamine has not 
been reported in the literature so far. Administration 
of alkaline diuresis prevented acute kidney injury due 
to rhabdomyolysis in this case apart from eliminating 
2,4-dimethyalmine via urine.

2,4-Dimethylamine intoxication is rare and has high 
morbidity and mortality. Timely management with 
alkaline diuresis can be life-saving, accompanied by other 
supportive therapies.
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Introduction
C3 glomerulopathies (C3G) are a rare group of kidney 
diseases affecting children or young adults with an 

C3 Glomerulonephritis Associated with Monoclonal Gammopathy

incidence of one to three cases per million/year. This 
term was adopted in 2013 by expert’s consensus with 
the recognition of two subgroups, C3 glomerulonephritis 
(C3GN) and dense deposit disease (DDD), according to 
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Table 1: Kidney disease study
Investigation 
Autoimmunity (antinuclear antibody, extractable 
nuclear antigen antibodies, antineutrophil 
cytoplasmic antibody, anti-glomerular basement 
membrane antibody, anti-dsDNA) 

Negative 

Anti-streptolysin O test Negative 
Human immunodeficiency virus, hepatitis B virus, 
and hepatitis C virus serologic tests 

Negative 

Molecular study of complement genes (CFH, CFB, CFI, 
MCP, C3, THBD, CFHR5, CFHR1, CFHR3, CFHR4, DGKE) 

Negative 

Nephritic factor C3 Negative 
Anti-factor H antibody Negative 
C3: complement component 3, CFB: complement factor B, 
CFH: complement factor H, CFHR1: complement factor H related 1, 
CFHR3: complement factor H related 3, CFHR4: complement factor 
H related 4, CFHR5: complement factor H related 5, CFI: complement 
factor I, DGKE: diacylglycerol kinase epsilon, MCP: membrane 
cofactor protein, THBD: thrombomodulin.

the distribution of electron-dense deposits on electron 
microscopy.1-3

C3GN is proliferative glomerulonephritis resulting from 
glomerular deposition of complement factors due 
to dysregulation of the alternative pathway (AP) of 
complement, which may occur as a result of mutations 
or functional inhibition of complement regulating 
proteins, such as mutations in complement factor H 
(CFH), complement factor B (CFB), complement factor 
I (CFI), membrane cofactor protein (MCP), complement 
component 3 (C3), or presence of nephritic factor C3 or 
other antibodies such as anti-factor H.2

C3GN presentation ranges from hematuria, proteinuria (with 
or without nephrotic syndrome), hypertension, and nephritic 
syndrome to rapidly progressive glomerulonephritis. Serum 
C3 levels are low in most patients.1,2

Monoclonal gammopathy of renal significance (MGRS) is 
a hematologic disorder caused by a monoclonal protein 
(M-protein) secreted by a small plasma cell clone or other 
B-cell clones in patients who do not meet the diagnostic 
criteria for multiple myeloma or other B-cell malignancies.4 
The morbidity of MGRS is high when kidney dysfunction 
is present. Early diagnosis is crucial to stop the clonal 
production of immunoglobulins.4,5

The association between monoclonal protein production 
and development of C3GN has rarely been described.1,2

Case Report
A 74-year-old man with past history of diabetes mellitus, 
renal lithiasis, and psoriasis was admitted due to general 
malaise. Laboratory results showed rapid worsening of 
kindey function, with serum creatinine (SCr) 6.7 mg/dL 
(baseline 0.97 mg/dL), proteinuria 8.7 g/24 h, microscopic 
hematuria, and anemia. He was hypertensive, without 
peripheral edema. On admission, he had nephritic 
syndrome and rapidly progressive renal failure. During 
hospitalization, with the progressive worsening of renal 
dysfunction, hemodialysis was started.

There was a reduction in complement C3 (75 mg/dL), 
with normal C4 (27 mg/dL) and CH50. Serum levels of 
immunoglobulins were within normal ranges. Serum 
protein electrophoresis (SPE) showed no monoclonal spike, 
but serum immunoelectrophoresis (SIEP) showed a lambda 
light chain monoclonal gammopathy. Quantification of 
the free light chains showed kappa 15.8 mg/L, lambda 6 
mg/L, and a free kappa/free lambda ratio of 2.6. Infectious, 
autoimmune, and complement-associated diseases were 
ruled out [Table 1]. Renal ultrasound did not show any 
relevant alterations. Bone marrow aspirate showed 1.5% 
plasma cells with a normal phenotype.

A kidney biopsy (KB) was performed. On light microscopy, 
all glomeruli showed global endocapillary proliferation 
with lobulation and double contours [Figure 1]. A 

circumferential cell crescent was observed in a glomerulus 
[Figure 2]. Subendothelial deposits were observed. 50% of 
the cortex was fibrous. Presence of diffuse fibroedema.

Intense mononuclear inflammatory infiltrate was observed, 
as well as acute tubular necrosis and intratubular 
erythrocytes; Immunofluorescence showed granular 
deposits of C3 in the mesangium and capillary wall 

Figure 1: Circumferential cell crescent in a glomerulus with global 
endocapillary proliferation, lobulation, and double contours (light 
microscopy 20x).

Figure 2:  Granular deposits of C3 in the mesangium and capillary 
(immunofluorescence).
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(3+) [Figure 2]. However, it was negative for IgA, IgG, 
IgM, fibrinogen. It did not show restriction of kappa 
and lambda light chains. The same was observed in the 
capillary walls; KB showing a C3 glomerulopathy with 
membranoproliferative pattern.

A genetic study was carried out to search for mutations in 
the components of the alternating complement pathway, 
which did not reveal alterations [Table 1].

Therapy was started with corticosteroids (methylprednisolone 
and prednisolone 1 mg/kg/day) and cyclophosphamide 
pulses, which were switched at the fourth month to 
mycophenolate mofetil. After 5 months: SIEP was negative 
twice and the patient’s kidney function recovered, and 
therefore, dialysis was stopped at the end of the first month 
of therapy. After 12 months of follow-up, SCr was 1.6 mg/dL 
with 0.34 g/g of urine protein/creatine ratio.

Discussion
C3GN is a rare type of glomerulonephritis resulting from 
dysregulation of AP of the complement. The mechanism 
by which monoclonal Ig results in activation of AP of the 
complement is not entirely known, but likely involves 
activation of AP by the aberrant protein. The hallmark of 
the disease is the presence of C3 on immunofluorescence 
microscopy with minimal or no Ig.1

In MGRS-C3GN, injury occurs via dysregulation of the 
alternative complement pathway, resulting in severe acute 
kidney injury with poor prognosis.2,6 We report a case of 
C3GN with no spike in Serum protein electrophoresis 
(SEP), but positive SIEP. Once the diagnosis was made, 
the patient was treated with immunosuppression with 
complete recovery of kidney function. With treatment, 
the formation of crescents was interrupted and the 
tubulointerstitial infiltrate was resolved. The treatment 
killed the immunoglobulin-producing clone. The possibility 
of recurrence exists. It implies close monitoring of C3 
levels and the reappearance of monoclonal gammopathy. 
This case shows the importance of accurate and prompt 
diagnosis and appropriate treatment. Monoclonal 
gammopathy should be considered in adult patients with 
membranoproliferative glomerulonephritis.
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