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Membranous nephropathy successfully treated with a 
Ponticelli regimen in a patient with HIV: do not assume 
that a well-known secondary cause is the real cause!
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�� ABSTRACT 

Idiopathic membranous nephropathy with high-risk criteria for renal disease progression is considered an 
indication for immunosuppressive treatment. HIV infection has been associated with membranous nephropathy 
in a minority of patients. 

A 44-year-old female diagnosed with HIV infection 11 years ago was referred for a nephrology consultation 
due to nephrotic syndrome. She presented with peripheral edema for 2 months and normal blood pressure. 
Serum creatinine was 0.74 mg/dL, total cholesterol 490 mg/dL, albumin 2.0 g/dL; urinary examination revealed 
leukoerythrocyturia and 24h proteinuria was 4.5g. Renal ultrasound showed normal-sized kidneys with preserved 
corticomedullary differentiation. 

Kidney biopsy showed thickening of the glomerular basal membrane and staining with Masson trichrome 
showed sub-epithelial humps. Immunofluorescence was negative except for IgA (+), C3c (+) and IgG (+). A 
diagnosis of membranous nephropathy was made. Secondary causes, such as neoplasic, infectious and auto-
immune, were ruled out. Despite 6 months of conservative measures, proteinuria increased to 11 g/day. Since 
HIV viral load had been undetectable for several years, along with a CD4+ T cell count persistently above 400/
mm3, a modified Ponticelli regimen was started: 3 pulses of methylprednisolone (1g/day), followed by 60 mg 
of prednisolone/day at months 1, 3 and 5, and cyclophosphamide 200mg/day at months 2, 4 and 6. At the 
end of the treatment, there was a partial response with proteinuria 3.94 g/day, albumin 3.2 g/dL, and cre-
atinine 0.8 mg/dL. At 48 months of follow-up, the patient is asymptomatic, with creatinine 0.84 mg/dL and 
proteinuria 0.97 g/day. 

Conclusion: Membranous nephropathy should be considered in the differential diagnosis in patients with HIV 
infection complicated by nephrotic syndrome even in the absence of other coinfections and comorbidities typi-
cally associated with membranous nephropathy. In patients with sustained negative viral loads and at high risk 
of progression to end-stage renal disease, in whom secondary causes have been excluded, immunosuppressive 
therapy might be considered. 
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�� INTRODUCTION 

Membranous nephropathy (MN) remains one of 
the most common causes of nephrotic syndrome in 
adults, the majority of cases being idiopathic or pri-
mary. In about one third of the cases, the disease is 
linked to infections, neoplasic and auto-immune dis-
orders1,2. Differentiation among primary and second-
ary causes has important prognostic and therapeutic 
implications, as the treatment in secondary causes 
focuses on treating the underlying cause. Pathologi-
cally, the disease is characterized by an accumulation 
of immune complexes in the subepithelial side of the 
glomerular basement membrane. Some biopsy find-
ings might point to secondary forms of MN, like 
mesangial deposits which are present in less than 10% 
of cases of primary MN but are important to identify, 
as their presence favors a secondary form3,4. Discov-
ery of phospholipase A2 receptor antibody and throm-
bospondin type 1 domain containing 7A might help 
the clinician differentiating primary from secondary 
causes, although the distinction is not always straight-
forward5,6. MN has been reported in HIV-positive 
patients7,8, often associated with infections (namely 
HBV and HCV), and in some, the response parallels 
viral suppression following initiation of HAART (highly 
active antiretroviral therapy)9. In others, treatment 
of the co-existing infections leads to resolving pro-
teinuria and remission questioning the causality 
between HIV infection and MN. 

Immunosuppression is indicated in primary forms 
that do not respond despite conservative measures in 
high-risk patients10,11. This includes male gender, 
hypertension, low albumin, high serum creatinine and 
persistent nephrotic range proteinuria1,12, in whom 
progression to end-stage renal disease (ESRD) might 
occur in 10 years. In HIV patients, the benefits of immu-
nosuppression must outweigh the increased risks of 
infection and malignancy associated with therapy in 
an already impaired compromised milieu, and the best 
therapeutic approach remains undefined. 

 

�� CASE REPORT 

A 44-year-old Caucasian woman was observed in a 
nephrology consultation due to nephrotic syndrome. 
She had complained of an abrupt onset bilateral leg 
edema for 2 months with no other associated symp-
toms. Physical examination was significant for bilateral 
leg edema and overweight. Blood pressure was 126/80 

mmHg, heart rate 80 bpm, respiratory rate 12 cpm and 
body mass index was 40 kg/m2. 

Bloodwork showed hemoglobin 11.1 g/dL, albumin 
2.0 g/dL, total cholesterol 490 mg/dL, low density 
lipoprotein-cholesterol 335 mg/dL, triglycerides 275 
mg/dL, urea 41 mg/dL, creatinine 0.74 mg/dL. Urinaly-
sis revealed hematuria and proteinuria, with 24-hour 
proteinuria quantification of 11 grams. Complement, 
ANA, anti-ds-DNA, ANCA, anti-GBM, cryoglobulin, 
serum protein electrophoresis, and serum immunofixa-
tion were normal. With the exception of HIV, viral 
serologies were negative. Renal ultrasound showed 
normal-sized kidneys with normal corticomedullary 
differentiation.

Her medical history was significant for acquired 
immunodeficiency syndrome (AIDS) diagnosed 11 years 
before, disseminated tuberculosis being the AIDS-
defining disease. Her current antiviral treatment con-
sisted of raltegravir/abacavir/lamivudine for 5 years, 
with excellent adhesion, negative viral load and CD4 
cell count persistently above 400 cells/µL. 

Other relevant comorbidities included obesity and 
recurrent urinary tract infections (UTI) under prophy-
laxis with trimethoprim-sulfamethoxazole, which was 
started prophylactically upon the modified Ponticelli 
regimen for a period of 6 months, and resumed 8 
months later as prophylaxis due to the recurrent UTI. 

Renal biopsy revealed renal cortex with 12 glomeruli, 
none sclerotic. There was slight mesangial proliferation, 
with diffuse thickening of glomerular basement mem-
brane (Figures 1 and 2). In addition, no significant fibro-
sis and tubular atrophy was described. Staining with 
Masson trichrome showed sub-epithelial humps. 
Immunofluorescence revealed only slight positivity 
(one +) for IgA, C3c and IgG, and was negative for C1q 
and C4. A diagnosis of MN was made. Unfortunately, 
electronic microscopy was not performed to assess the 
presence of other locations of the deposits, namely 
subendothelial.

A workup was performed in order to exclude other 
secondary causes of MN. This included mammography, 
cervical cytology, chest radiography, cervical, abdominal 
and gynecological ultrasound, upper endoscopy and 
colonoscopy as well as thyroid function. Serology for 
syphilis (VDRL and TTPA) was negative. IGRA (Interferon 
Gamma Release Assay) was not performed. This exten-
sive study was normal. Unfortunately, at the time of 
the nephrotic presentation of this patient, our hospital 
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did not have testing available for anti-phospholipase 
A2 receptor (PLA2R) autoantibody. 

The patient was treated with furosemide, lisinopril 
(up to the maximum tolerated dose), atorvastatin and 
ezetimibe. Due to the possibility of improvement with-
out immunosuppression, the patient was followed for 
6 months but 24h proteinuria increased to 11g and 
renal function started to deteriorate (Graph 1).

Given the controlled HIV infection with years of evo-
lution, the abrupt onset of nephrotic syndrome and 

exclusion of other known secondary causes, and as 
patient remained with proteinuria above 8 grams/day 
and with slight decline of renal function, immunosup-
pression was considered. After discussing with patient 
and her infectious disease specialist, a modified Pon-
ticelli regimen was initiated – 3 pulses of methylpred-
nisolone 1 g/day followed by prednisolone 60 mg/day 
in months 1, 3 and 5; cyclophosphamide 200 mg/day 
(2mg/kg/day) in months 2, 4 and 6.

At 5 months of immunosuppressive treatment, the 
patient had mild genital herpes due to herpes virus 2 
and was treated with valaciclovir, without need for reduc-
tion/suspension of immunosuppression. This was the 
only infectious intercurrence during the treatment.

During the Ponticelli regimen and in the follow-up 
period, leg edema resolved, proteinuria gradually 
decreased, renal function normalized and the patient 
reported no other infectious complications. Evolution 
of proteinuria and renal function is shown in graph 1. 

At 48 months of follow up, the patient is asymp-
tomatic, with creatinine 0.84 mg/dL and proteinuria 
0.97 g/day.

 

�� DISCUSSION 

MN constitutes the most common cause of nephrotic 
syndrome in Caucasian adults13. As Idiopathic and sec-
ondary forms share the same clinical features, distinc-
tion between both forms is crucial. Idiopathic/primary 
MN (iMN) is diagnosed after excluding all secondary 
causes for treatment purposes. Some histological 
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Figure 1

Glomeruli showing thickening of the glomerular basal membrane, 
Hematoxylin and eosin, 400x

 

Figure 2

Subepithelial humps (arrow) characteristic of Membranous nephropathy, 
Mason Trichrome, 600x

 

Graph 1

Evolution of proteinuria, serum albumin and renal function before and 
after immunosuppressive therapy
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patterns are suggestive of iMN, such as an exclusive 
subepithelial location of the deposits, while subepithe-
lial, intramembranous, and mesangial deposits suggest 
secondary forms1. IgG subclass staining may further 
help to classify MN. IgG1, IgG2, and IgG3 generally 
dominate in the deposits of secondary MN, whereas a 
preponderance of IgG4 is characteristic for primary 
MN3. Unfortunately, neither IgG subtype staining nor 
EM was performed in our sample, which could have 
been useful to differentiate between primary and sec-
ondary forms of MN. 

The classic renal lesion in patients with HIV is the 
so-called HIV-associated nephropathy (HIVAN), which 
is characterized by a triad of collapsing glomerulopathy, 
microcystic tubular dilatation, and endothelial cell tubu-
loreticular inclusions. However, other histological pat-
terns have been described as the incidence of HIVAN 
decreases. MN has been described in HIV positive 
patients in case reports8,14-16 and case series9,17-20. 
Some of these patients9,15 were HBV, HCV negative, 
with high viral loads of HIV RNA, and experienced remis-
sion following viral suppression after HAART therapy. 
Our patient had sustained negative RNA measurements 
and CD4 counts above 400 cells/mm3, which does not 
favor a causal relationship between HIV and renal dis-
ease. However, most of these patients had simultane-
ously other diseases that are often associated with 
secondary causes of MN (HBV infection, syphilis, SLE), 
therefore making it difficult to establish the independ-
ent contribution of HIV to these histopathological 
changes. To support the difficulty of establishing a 
causal association between MN and HIV infection, in 
a South African cohort of 99 HIV-positive patients, the 
prevalence of MN was 13%, but almost a third of these 
were either HBV or HCV positive, and the prevalence 
did not differ amongst a HIV-negative control group 
with nephrotic syndrome21. 

Immunodeficiency and dysregulation of immuno-
globulin synthetic responses and T-cell function and 
large amounts of circulating antigen are associated with 
a polyclonal antibody response. This could lead to the 
formation of immune complexes, either in the circula-
tion or in situ in the kidney itself, producing histological 
patterns such as lupus-like and MN, now designated 
as part of HIV immune complex disease of the kidney 
(HIVICK)22. However, the absence of a complete 
response using treatment focused entirely on suppress-
ing the production of such immune complexes through 
suppression of viral replication using antiretroviral 
therapy, and its occurrence in patients with negative 
viral load, such as in our patient, suggests that another 

mechanisms contribute to the pathophysiology of MN 
in these patients17. 

M-type phospholipase A2 receptor (PLA2R), which 
can be found in approximately 70% of iMN patients, 
might represent a specific marker of iMN and also cor-
relate with disease activity and prognosis5. Unfortu-
nately, the assay was not available at the time of diag-
nosis, and the accuracy of PLA2R antigen essay to 
distinguish ‘primary’ from ‘secondary’ membranous 
nephropathy has not yet been established in the con-
text of HIV19. In HBV patients, the positivity of PLA2R 
might be due to induction of PLA2R autoimmuniza-
tion23,24. The more recently discovered antibody 
against the Thrombospondin type-1 domain-containing 
7A (THSD7A)25 might also be useful in distinguishing 
primary from secondary causes, since it represents 
10-16% of PLA2R-negative cases26. However, its expres-
sion has also been associated with an increased risk of 
malignancy. Hoxla et al27 report an association between 
THSD7A-positive MN and gallbladder cancer, with dis-
appearance of the antibody following chemotherapy, 
proposing that tumor cells express the THSD7A28. 
Therefore, more studies are needed to establish the 
role of anti-THSD7A in clinical practice. 

The clinical course of MN varies with up to one third 
of patients experiencing spontaneous remission4. The 
other two-thirds might maintain proteinuria or experi-
ence progression to ESRD. Patients at high risk of pro-
gression present hypertension, low albumin, high 
serum creatinine and persistent nephrotic range pro-
teinuria11. The presence of nephrotic range proteinuria 
increases the risk of progression to ESRD four-fold4 with 
progression to ESRD over 10 years, notwithstanding 
the complications associated with nephrotic syndrome 
(infections, thromboembolic events, and accelerated 
atherosclerotic cardiovascular disease) and these 
patients are best managed using immunosuppressive 
therapy10. 

Concerns over immunosuppressive agents in patients 
with HIV infection are legitimate, such as the fear of 
precipitating opportunistic infections. Steroids have 
been part of the treatment regimen of infections such 
as Pneumocystis jirovecci in HIV patients and have been 
used in anecdotical reports with proteinuria remission. 
El-Husseini et al7 have used adrenocorticotropic hor-
mone in a patient, achieving remission. No data are 
available regarding the use of alkylating agents in this 
population, although they remain the highest-level 
evidence for treatment for high-risk patients. While 
cyclophosphamide has been associated with an 

https://www.sciencedirect.com/topics/medicine-and-dentistry/antigen
https://www.sciencedirect.com/topics/medicine-and-dentistry/antigen
https://www.sciencedirect.com/topics/medicine-and-dentistry/viral-replication
https://www.sciencedirect.com/topics/medicine-and-dentistry/viral-replication
https://www.sciencedirect.com/topics/medicine-and-dentistry/viral-replication
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increased risk of viral, fungal, parasitic and bacterial 
infections, including tuberculosis, no recommendations 
regarding tuberculosis screening in HIV patients prior 
to the institution of cyclophosphamide have been pub-
lished, unlike with drugs such as rituximab or anti‑TNFα 
agents. IGRA testing performs poorly in HIV patients, 
with a meta-analysis showing a pooled sensitivity of 
only 61% in culture-proven tuberculosis29. Neverthe-
less, its use has been recommended in current guide-
lines30,31. As our patient had a prior history of tuber-
culosis, we acknowledge that screening for latent 
tuberculosis might have been useful due to the 
increased risk in the setting of use of immunosuppres-
sive therapy. Rituximab has been proposed as a safe 
alternative, with observational studies with variable 
protocols32,33 showing promising results with few 
adverse events and one RCT34 showing a statistically 
significant remission rate compared to placebo 6 
months after therapy. Ongoing trials, comparing the 
efficacy of rituximab with cyclosporine35 and sequential 
therapy with tacrolimus and rituximab versus the modi-
fied Ponticelli regimen36, are expected to be completed 
later this year, clarifying the role of the drug as a first-
line agent for iMN. The long-term effects of B-cell deple-
tion are unknown, and the use of rituximab in the HIV 
population is limited, mostly as an adjuvant drug in 
HIV-related lymphomas in which it appears to be safe 
in selected patients37,38, although these results could 
not be replicated in a randomized controlled trial39. 
Further studies are needed to establish the safety of 
rituximab in HIV patients with other malignancies and 
non-malignant diseases. 

In our case, the absence of active infection, a nega-
tive work-up for secondary causes, and a persistent 
negative viral load with high CD4 cell counts, coupled 
with a young patient at high risk of progression to ESRD, 
prompted institution of therapy for high-risk iMN, using 
the modified Ponticelli regimen with a close follow-up. 
To our knowledge, this is the first published case 
describing the use of this protocol in HIV patients. 

 

�� CONCLUSION 

Membranous nephropathy should be considered in 
the differential diagnosis in patients with HIV infection 
complicated by nephrotic syndrome even in the absence 
of other coinfections and comorbidities typically associ-
ated with MN. The role of PLA2R remains to be deter-
mined in this subset of patients. Treatment options 
must weigh up the risk/benefit ratio, and in patients 

with sustained negative viral loads and in high risk of 
progression to ESRD, in whom secondary causes have 
been excluded, immunosuppressive therapy might be 
considered.

Disclosure of potential conflicts of interest: none declared.
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