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a 1-year training p eriod at the Physiology Department, 
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  Case Presentation 
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     Dr. Poli-de-Figueiredo:  An 18-year-old black male 
came to the Emergency Room of Hospital São Lucas/
PUCRS – a privately owned University Hospital linked to 
the Unified Health System, a federal government-covered 
program providing free healthcare to all Brazilian citi-
zens – complaining of nausea and vomiting for the last
2 days. One month earlier he had been diagnosed with 
acute respiratory infection. At that time, serum creati-
nine was 88.4  � mol/l; urinalysis showed protein 3+, he-
moglobin 3+, and 10 leukocytes and 20 RBC/hpf. The 
urine protein/creatinine ratio (UPCR) was then 7.3. WBC 
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count was 11,400/ � l with 1,140 eosinophils. Stool analysis 
demonstrated  Giardia lamblia  and he was treated with 
albendazole/thiabendazole). The patient was discharged 
on amoxicillin-clavulanate as treatment for the acute re-
spiratory infection. Serum creatinine was now 583 
 � mol/l; UPCR 6.4; albumin 18 g/l; WBC 9,300/ � l, with 
747 eosinophils/ � l. Urinalysis showed protein 3+, hemo-
globin 3+, 30 leukocytes and 35 RBC/hpf. Antinuclear 
antibodies (ANA), anti-neutrophil cytoplasmic antibod-
ies (ANCA) and anti-glomerular basement membrane 
(GBM) antibodies were negative; C3 was 0.85 (normal 
range 0.88–1.65) g/l and C4 0.29 (0.14–0.44) g/l; HBsAg, 
anti-HCV and anti-HIV were negative. Doppler ultra-
sound of the renal arteries and veins was normal. Ne-
phrotic syndrome evolved and renal function declined, 
and despite treatment with 3 intravenous pulses of meth-
ylprednisolone (500 mg each), the patient required hemo-
dialysis.

  The patient had a history of nephrotic syndrome which 
presented 2 years earlier. At that time, UPCR was 8.8; C-
reactive protein was 12,900 (normal  ! 10,000)  � g/l; ANA 
and anti-DNA antibodies were negative; C3 was 1.34 
(0.90–1.80) g/l and C4 0.34 (0.10–0.40) g/l; antistreptoly-
sin-O antibody was  ! 49,000 Ul/l; HBsAg, anti-HCV and 
anti-HIV antibodies were negative. Chest radiograph re-
vealed bilateral pleural effusions. Renal ultrasound 
showed a right kidney of 12.3 cm and left kidney of 12.8 
cm, with no obstruction. A percutaneous kidney biopsy 
was then performed and the diagnosis was membranous 
nephropathy.

   Dr. Tettamanzy:  The first renal biopsy specimen ob-
tained 2 years previously contained 10 apparently normal 
glomeruli. On silver stain there was mild diffuse thicken-
ing of glomerular basement membrane with focal spike 
formation ( fig. 2 ). Immunofluorescence staining on fro-
zen sections showed global, coarse granules, along the 
peripheral capillary loops that were positive for immuno-
globulin G (IgG) and C3, and segmental deposits of C1q. 
There was no staining with antibodies against IgA, IgM, 
fibrinogen,  �  and  �  chains. No electron microscopy was 
performed. Pathological findings were interpreted as 
compatible with membranous nephropathy. A recent re-
view of almost 10,000 native kidney biopsies of Brazilian 
patients showed membranous nephropathy to be the sec-
ond (20.7%) most frequently found histological lesion  [1] .

   Dr. Poli-de-Figueiredo : Based on the clinical presenta-
tion and the renal pathology a diagnosis of idiopathic 
membranous nephropathy was made. Treatment was ini-
tiated with enalapril (5 mg/day), simvastatin (20 mg/day) 
and furosemide (80 mg/day). Additionally, he was given 

3 intravenous methylprednisolone (500 mg/day) pulses, 
starting on day 4. At discharge, his condition was im-
proved – his weight was 58.5 kg (a total loss of 13.5 kg) 
and he no longer had detectable edema. Laboratory data 
showed 1+ protein on dipstick,  ! 5 RBC/hpf on micros-
copy. Blood urea nitrogen was 8.9 mmol/l, creatinine 91.5 
 � mol/l, albumin 151.5  � mol/l, and UPCR 7.5. At dis-
charge he was taking prednisone (1 mg/kg/day), simva-
statin, enalapril, furosemide, aspirin, sulfisoxazole-tri-
methroprim and albendazole (as  G. lamblia  was detected 
on stool examination).

  At 1 year of follow-up, serum creatinine was 80  � mol/l 
and UPCR 2.4. Prednisone dose had been tapered down 
to 7.5 mg/day. Creatinine was 88.4  � mol/l; UPCR 0.2; 
normal RBC count, with 10,800 WBC and 2,419 eosino-
phils. Stool examination was negative.

  Case Discussion 

 Giovani Gadonski a , Ajay K. Singh b , Domingos O. d’Avila c , 
Ivan C.F. Antonello c , Fernando Fervenza d 

   a Nephrology Division, Instituto de Pesquisas 
Biomédicas/PUCRS, Porto Alegre, Brazil;
 b Harvard Medical School, Brigham and Women’s 
Hospital, Boston, Mass., USA;  c Faculdade de Medicina/
Instituto de Pesquisas Biomédicas/PUCRS, Porto Alegre, 
Brazil, and  d Mayo Clinic College of Medicine, Rochester, 
Minn., USA

   Dr. Gadonski:  In a patient with preexisting membra-
nous nephropathy with a favorable response to initial 
treatment, followed by rapidly falling renal function re-
quiring dialysis, some common conditions associated 
with renal failure must be investigated, such as acute kid-
ney injury (AKI). This is a rare, spontaneous, complica-
tion of nephrotic syndrome which can be associated with 
hypovolemia due to excessive diuresis, acute interstitial 
nephritis, sepsis or renal vein thrombosis  [2, 3] . Acute in-
terstitial nephritis is a common situation associated with 
the use of antibiotic or non-steroidal anti-inflammatory 
drugs  [4] . It was known from the medical history that he 
had taken antibiotics 1 month prior to the current hospi-
talization. However, there is no description of a concom-
itant skin rash. No investigation for urinary eosinophils 
was undertaken, yet the presence of a high number of 
blood eosinophils falling after treatment for intestinal 
giardiasis makes the diagnosis less likely. The possibility 
of a delayed abnormal response to antibiotic exposure 
cannot be totally ruled out. Another possibility would be 
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renal vein thrombosis which may complicate the ne-
phrotic syndrome, and result in severe renal failure. Such 
event was described as early as 1977  [5] . One third of the 
reported series – either membranous or membranopro-
liferative nephropathy – had renal vein thrombosis. More 
recent surveys have demonstrated a similar prevalence 
(from 10 to 30%). Urinary loss of antithrombin III, pro-
tein S and C have been associated with the occurrence of 
renal vein thrombosis  [6] . Doppler ultrasonography or 
renal venography are useful tools in the diagnosis but 
were negative in the current case. Similarly, an obstruc-
tive uropathy was ruled out by a normal urinary tract 
ultrasound.

  I now want to present and discuss  figure 1  in order to 
address the differential diagnosis of AKI in a patient with 
known membranous nephropathy.

  Once the most common conditions associated with 
AKI in a patient with membranous nephropathy have 
been ruled out, we must consider less common causes, 
such as rapidly progressive glomerulonephritis which 
can be revised according to the mechanisms involved.

  Immune complex-mediated (systemic lupus erythe-
matosus, SLE) nephropathy develops in approximately 
25% of patients; it is more frequently seen in black people 
and women. Lupus nephritis is largely mediated by glo-
merular immune complex deposition  [6] . The immuno-
fluorescence slides, in the current case, demonstrated 
GBM IgG, C3 and C1q deposition, even though C1q de-
posits were quite weak. However, no further clinical or 
laboratorial criteria for SLE, such as ANA, were ever dem-
onstrated. Yet one should not fully rule out SLE as the 
kidney lesions may go from one histological pattern into 
another – it is not uncommon for a class III lesion to 
evolve to class IV lupus nephritis. Both classes III and IV 
can transform into membranous (class V) nephropathy, 

either spontaneously or under therapy. Even less com-
mon, yet possible, is a transformation from a membra-
nous to a proliferative lesion  [8] . However, the current 
patient had negative ANA and anti-DNA, with normal 
complements, and a previous renal biopsy with membra-
nous change had no proliferation and he did not have the 
 full house  that one is used to seeing on immunofluores-
cence, which renders the hypothesis less likely.

  The fact that the patient had a history of respiratory 
infection 1 month prior to the last hospitalization raises 
the possibility of a post-infectious glomerulonephritis 
with accompanying nephrotic proteinuria and progres-
sively declining renal function  [9] . The fact that serum 
antistreptolysin-O levels and complement levels were 
normal make this hypothesis unlikely.

  IgA nephropathy is another possibility for an immune 
complex-mediated glomerulonephritis. IgA nephropathy 
is the most frequent primary glomerulonephritis, affect-
ing individuals of all ages. Cases presenting with IgA sub-
epithelial deposits have been reported in Japan  [10] . Yet 
in the first biopsy no IgA deposits were found.

  Focal segmental glomerulosclerosis (FSGS) should 
also to be considered. FSGS is the most common histo-
logical pattern in idiopathic nephrotic syndrome among 
black individuals  [3] . FSGS, especially the collapsing vari-
ant, may progress with loss of renal function and heavy 
proteinuria. It is most frequently associated with HIV 
 [11] , which was negative in this patient. However, reports 
of collapsing glomerulonephritis, coexisting with mem-
branous nephropathy have been published in HIV-nega-
tive patients  [12] .

  Another possibility would be systemic vasculitis. In a 
series of 10 patients, vasculitis transformation of a mem-
branous nephropathy, with rapid deterioration of renal 
function requiring dialysis, was demonstrated  [13] . Vas-

  Fig. 1.  Differential diagnosis of AKI in a 
patient with known membranous ne-
phropathy. 
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culitis, or crescentic glomerulonephritis, is rarely seen in 
membranous nephropathy, except in cases associated with 
SLE. However, some reported cases could not be linked to 
SLE (ANA-negative, normal complement). Among 9 pa-
tients, 4 were ANCA-positive and 6, tested for anti-GBM, 
were negative. Vasculitis should be thought of when there 
is evidence of capillary inflammation, hematuria and pro-
teinuria. The patient under discussion had hematuria, 
proteinuria and rapidly falling kidney function, yet no 
systemic evidence of small vessel inflammation.

  Pauci-immune crescentic glomerulonephritis is an en-
tity strongly associated with the presence of circulating 
ANCA. Its clinical and pathological variants are Churg-
Strauss syndrome, Wegener granulomatosis and micro-
scopic polyangiitis. The majority of patients with system-
ic vasculitis have constitutional features of inflammatory 
disease – fever, arthralgia, myalgias and weight loss. This 
patient had eosinophilia, yet no history of asthma. How-
ever,  G. lamblia  was isolated from stools in February 
2007, which might justify the WBC abnormality. Churg-
Strauss vasculitis has the lowest frequency of renal in-
volvement  [14] , making this diagnosis unlikely. Patients 
with Wegener’s granulomatosis have necrotizing inflam-
matory lesions associated with mostly respiratory tract 
granulomas. Sinus inflammation and bleeding, as well as 
definite X-ray or tomography images usually are appar-
ent  [15] . No such findings were evidenced in this patient. 
Some individuals may present with vasculitis and no 
granulomatous inflammation, asthma or eosinophilia – 
as in microscopic polyangiitis  [16] . Approximately 50% of 
the patients with Churg-Strauss syndrome are ANCA-
negative, but when presenting with kidney involvement 
are usually positive for MPO-ANCA (ANCA-negative 
glomerulonephritis associated with non-asthmatic 
Churg-Strauss syndrome)  [17] . Also, Immune complex-
mediated vasculitis may present with glomerular epithe-
lial proliferation and rapidly progressive renal failure in 
association with cryoglobulins and C-virus hepatitis or 
membranoproliferative nephropathy  [18] . This patient 
was C-virus-negative and had normal complements.

  Vasculitis mediated by anti-GBM antibodies is another 
possibility. Cases evolving as rapidly progressive glomer-
ulonephritis (going from membranous nephropathy to 
anti-GBM glomerulonephritis) have been reported  [19] . 
Anti-GBM disease is more prevalent among white indi-
viduals and is characterized by pulmonary hemorrhage, 
yet one third of the patients may present with isolated ne-
phritis, with hematuria, proteinuria and rapidly progres-
sive renal failure  [20] . Negative anti-GBM antibodies 
make the diagnosis unlikely. However, a few patients have 

antibodies secondary to IgA anti-GBM antibodies  [21] , 
which are not tested on routine anti-GBM testing.

  Last but not least, I will consider crescentic glomeru-
lonephritis, as this pathological presentation is clinically 
characterized by rapidly decreasing renal function. In an 
extensive Brazilian kidney biopsy study, it occurred in 
only 1.7% of the evaluated tissue samples  [1] . Yet patients 
presenting with AKI and anasarca, dependent upon a 
crescentic glomerulonephritis superimposed on a previ-
ously diagnosed membranous nephropathy, have been 
reported previously  [22, 23] . This is a rare condition, but 
must be considered, since the patient has nephrotic range 
proteinuria and no extra-renal manifestations, as previ-
ously discussed. Additionally, there are other reports
associating membranous nephropathy with crescentic 
glomerulonephritis, or progression of membranous ne-
phropathy to acute crescentic, rapidly progressive 
glomerulonephritis  [24] .

  In summary, this may be a rare presentation of mem-
branous nephropathy. From my point of view, it is more 
likely that this patient has ANCA-negative, anti-GBM or 
a de novo crescentic glomerulonephritis superimposed 
on a primary membranous nephropathy.

   Dr. Singh:  Thank you for your outstanding case dis-
cussion. I also thought about the differential diagnosis, 
and I wonder whether you think this patient might have 
a chronic infection from  G. lamblia.  He had previously 
been treated with albendazole, and in 2007  G. lamblia  
was detected in his stools. This would not explain the re-
nal failure but could this be a case of secondary membra-
nous nephropathy associated with  G. lamblia ?

   Dr. Gadonski:  Yes, that is a possibility. He had a quite 
high eosinophil count, suggesting that a particularly in-
tense immunological reaction was taking place. Giardia-
sis may, or may not, evolve with eosinophilia and other 
parasitic infections, such as strongyloidiasis, should not 
be discarded  [25] . However, association between  G. lam-
blia  infection and nephrotic syndrome has recently been 
suggested  [26] . Yet it has not been linked to a rapidly pro-
gressive course as this patient lately had. Incidentally, 
more than 20% of preschool-aged children in a survey of 
a poor local neighborhood were found infected by  G. lam-
blia,  suggesting a high prevalence of the parasite among 
deprived inhabitants in Porto Alegre  [27] .

   Dr. Singh:  Because FSGS is a focal lesion, only 10 glom-
eruli may be insufficient to rule out a focal disease. Since 
this was one of the hypotheses raised in your differential 
diagnosis, do you think it is still possible to consider this 
diagnosis?
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   Dr. Gadonski:  I agree with your observation – one 
glomerulus with focal sclerosis would settle the diagno-
sis. Repeating the renal biopsy would eventually be neces-
sary.

   Dr. d’Avila:  The first biopsy showed IgG and C3 depos-
its in all glomeruli, making membranous nephropathy a 
more likely diagnosis.

   Dr. Singh : I am considering this possibility as a study 
showed coexistence of FSGS with a membranous glomer-
ulopathy  [28] . Regarding the second presentation of renal 
failure, I wonder about the possibility of acute interstitial 
nephritis, since he took amoxicillin and clavulanate, and 
had 35 leukocytes in urine. Also, in severe nephrotic syn-
drome, acute tubular necrosis can be considered.

   Dr. Gadonski : Against that possibility, there is no his-
tory of clinically relevant hypovolemia, described as hy-
potension or other relevant clues.

   Dr. Singh:  Years ago I was presented a case with severe 
nephrotic syndrome and I reviewed it for a CPC  [29, 30] . 
One of the most common causes of renal failure in this 
setting is acute tubular necrosis, which is usually under-
estimated. This is even more common in patients over 60 
years of age.

   Dr. Gadonski:  Dr. Antonello has been following this 
patient since his first hospitalization as well as after dis-
charged. Could you please add further information?

   Dr. Antonello:  When this patient was first biopsied, we 
had decided not to use cyclophosphamide because he had 
pneumonia. Upon improving, we discharged him from 
hospital to be followed at the outpatient clinic. Unfortu-

nately, he was lost to follow-up and kept using 20 mg of 
prednisone for 2–3 months. Prednisone was tapered 
down to 5 mg/day and urinary protein remained low, 
which made us keep it at low dose.

   Dr. Singh:  One additional possibility to be considered 
is HIV. Laurinavicius et al.  [31]  published a very nice se-
ries in Kidney International in which they reported cases 
with HIV nephropathy and negative serology. That is the 
reason why I think you should keep the possibility of 
HIV.

   Dr. Fervenza:  This patient is nephrotic and has an ac-
tive sediment. Clinically he behaves as though he has rap-
idly progressive glomerulonephritis. All common causes 
have been ruled out as per our discussant. If I had to bet, 
I would say that he has crescentic glomerulonephritis or 
acute interstitial nephritis.

   Dr. Gadonski:  Or both.
   Dr. Singh:  I would bet that he has acute interstitial ne-

phritis and acute tubular necrosis, but not crescentic glo-
merulonephritis.

  Final Pathological Diagnosis 

  Dr. Tettamanzy : The second renal biopsy specimen 
contained 10 glomeruli. On light microscopy, crescents 
were quite evident in almost all the glomeruli ( fig. 3 ). On 
periodic acid-Schiff (PAS) and silver staining, there was 
a diffuse and uniform thickening of GBM with extensive 
spike formation ( fig. 4 ) and also a global and diffuse ex-

  Fig. 2.  First biopsy: spikes can be seen on silver stain.  ! 400. 
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  Fig. 3.  Epithelial crescents are readily apparent on the second bi-
opsy. PAS.  ! 100. 
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membranous nephropathy is said to be equal to that of 
patient with a crescentic glomerulonephritis secondary 
to ANCA-associated vasculitis. Traditionally, this con-
sists of high-dose corticosteroids in combination with cy-
clophosphamide. However, these patients are rare and no 
specific studies or outcome measures are available re-
garding this patient population. It is also unknown if 
these patients can respond to other forms of immunosup-
pressive therapy such as corticosteroids combined with 
mycophenolate mofetil or with rituximab. As opposed to 
patients with ANCA-associated vasculitis, there are no 
data to support or refute the use of plasmapheresis in pa-
tients who present with advanced renal failure.

  We must now end, and thank you all for participating 
in this interesting and very useful CPC.
 

tracapillary cellular proliferation (crescent formation) 
without fibrinoid necrosis or intraglomerular thrombo-
sis ( fig. 3 ,  5 ). There was one globally sclerotic glomerulus 
and severe interstitial mononuclear cell infiltration and 
edema. No vascular lesions were found. Immunofluores-
cence staining on frozen sections showed the same de-
posits as those found on the first biopsy. Pathological 
findings were interpreted as membranous nephropathy 
with extracapillary proliferation.

   Dr. Fervenza : Thank you very much Dr. Tettamanzy. 
Before we end this CPC, are there any questions or com-
ments that anyone would like to ask or make?

   Dr. d’Avila : What would be your recommendations for 
treatment of this patient?

   Dr. Fervenza : The treatment of crescentic glomerulo-
nephritis superimposed on a patient with idiopathic 

  Fig. 5.  Higher magnification view of crescents filling the capsular 
space. PAS.  ! 400. 
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  Fig. 4.  Second biopsy showing spikes along the basement mem-
brane. Silver stain.  ! 400. 
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