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Case Presentation. A 63-year-old male with well-controlled HIV (CD4 count 757, un-
detectable viral load), epilepsy, and hypertension presented to the VA Boston Health-
care System (VABHS) emergency department with 1 week of bilateral leg swelling and
exertional shortness of breath. He reported having no fever, cough, chest pain, pain with inspi-
ration and orthopnea. There was no personal or family history of pulmonary embolism. He re-
ported weight gain but was unable to quantify how much. He also reported flare up of chronic
knee pain, without swelling for which he had taken up to 4 tablets of naproxen daily for sev-
eral weeks. His physical examination was notable for a heart rate of 105 beats per minute and bi-
lateral pitting edema to his knees. Laboratory testing revealed a creatinine level of 2.5 mg/dL, which
was increased from a baseline of 1.0 mg/dL (Table 1), and a urine protein-to-creatinine ratio of
7.8 mg/mg (Table 2). A renal ultrasound showed normal-sized kidneys without hydronephrosis or obstruct-
ing renal calculi. The patient was admitted for further workup of his dyspnea and acute kidney injury.

» Jonathan Li, MD, Chief Medical Resi-
dent, VABHS and Beth Israel Deaconess
Medical Center (BIDMC). Dr. William, based
on the degree of proteinuria and edema, a diag-
nosis of nephrotic syndrome was made. How is
nephrotic syndrome defined, and how is it dis-
tinguished from glomerulonephritis?

>» Jeffrey William, MD, Nephrologist,
BIDMC, Assistant Professor of Medicine,
Harvard Medical School. The pathophysi-
ology of nephrotic disease and glomerulone-
phritis are quite distinct, resulting in symptoms
and systemic manifestations that only slightly
overlap. Glomerulonephritis is characterized
by inflammation of the endothelial cells of the
trilayered glomerular capillary, with a result-
ing active urine sediment with red blood cells,
white blood cells, and casts. Nephrotic syn-
drome mostly affects the visceral epithelial cells
of the glomerular capillary, commonly referred
to as podocytes, and hence, the urine sediment
in nephrotic disease is often inactive. Patients
with nephrotic syndrome have nephrotic-range
proteinuria (excretion of > 3.5 g per 24 hor a
spot urine protein-creatinine ratio > 3.5 g in
the steady state) and both hypoalbuminemia
(< 3 g/dL) and peripheral edema. Lipiduria and
hyperlipidemia are common findings in ne-
phrotic syndrome but are not required for a clin-
ical diagnosis.! In contrast, glomerulonephritis
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is defined by a constellation of findings that in-
clude renal insufficiency (often indicated by an
elevation in blood urea nitrogen and creatinine),
hypertension, hematuria, and subnephrotic
range proteinuria. In practice, patients may
fulfill criteria of both nephrotic and nephritic
syndromes, but the preponderance of clinical
evidence often points one way or the other. In
this case, nephrotic syndrome was diagnosed
based on the urine protein-to-creatinine ratio of
7.8 mg/mg, hypoalbuminemia, and edema.

»  Dr. Li. What would be your first-line
workup for evaluation of the etiology of this
patient’s nephrotic syndrome?

»  Dr. William. Rather than memorizing
a list of etiologies of nephrotic syndrome, it
is essential to consider the pathophysiology
of heavy proteinuria. Though the glomeru-
lar filtration barrier is extremely complex and
defects in any component can cause protein-
uria, disruption of the podocyte is often in-
volved. Common disease processes that chiefly
target the podocyte include minimal change
disease, primary focal and segmental glo-
merulosclerosis (FSGS), and membranous
nephropathy, all by differing mechanisms. Min-
imal change disease and idiopathic/primary
FSGS are increasingly thought to be at differ-
ing points on a spectrum of the same disease.*
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Secondary FSGS, on the other hand, is a pro-
gressive disease, commonly resulting from
longstanding hypertension, diabetes mellitus,
and obesity in adults. Membranous nephrop-
athy can also be either primary or secondary.
Primary membranous nephropathy is chiefly
caused by a circulating IgG4 antibody to the
podocyte membrane antigen PLA2R (M-type
phospholipase A2 receptor), whereas second-
ary membranous nephropathy can be caused
by a variety of systemic etiologies, including
autoimmune disease (eg, systemic lupus er-
ythematosus), certain malignancies, chronic
infections (eg, hepatitis B and C), and many
medications, including nonsteroidal anti-
inflammatory drugs (NSAIDs).>” Paraprotein
deposition diseases can also cause glomerular
damage leading to nephrotic-range proteinuria.
Given these potential diagnoses, a careful his-
tory should be taken to assess exposures and re-
cent medication use. Urine sediment evaluation
is essential in the evaluation of nephrotic syn-
drome to determine if there is an underlying ne-
phritic process. Select serologies may be sent to
look for autoimmune disease, such as systemic
lupus erythematosus and common viral expo-
sures like hepatitis B or C. Serum and urine pro-
tein electrophoreses would be appropriate initial
tests of suspected paraprotein-related diseases.
Other serologies, such as antineutrophil cyto-
plasmic antibodies or antiglomerular basement
membrane antibodies, would not necessarily be
indicated here given the lack of hematuria and
presence of nephrotic-range proteinuria.

»  Dr. Li. The initial evaluation was nota-
ble for an erythrocyte sedimentation rate
> 120 (mm/h) and a weakly positive antinu-
clear antibody (ANA) titer of 1:40. The re-
mainder of his initial workup did not reveal an
etiology for his nephrotic syndrome (Table 3).
Dr. William, is there a role for starting ur-
gent empiric steroids in nephrotic syndrome
while workup is ongoing? If so, do the severity
of proteinuria and/or symptoms play a role or
is this determination based on something else?

> Dr. William. Edema is a primary symptom
of nephrotic syndrome and can often be man-
aged with diuretics alone. If a clear medication-
mediated cause is suspected, discontinuation
of this agent may result in spontaneous im-
provement without steroid treatment. However,
in cases where an etiology is unclear and there

mdedge.com/fedprac

TABLE 1 Laboratory Results at Admission,

First Hospitalization

Blood Tests Result Reference
Sodium, mEg/L 138 135-145
Potassium, mEg/L 4.4 3.5-5.0
Chloride, mEq/L 105 100-110
Bicarbonate, mEq/L 24 20-30
Blood urea nitrogen, mg/dL 34 7-25
Creatinine, mg/dL 2.5 0.5-1.5
Glucose, mg/dL 104 70-105
Calcium, mg/dL 9.4 8.5-10.5
Magnesium, mg/dL 1.8 1.6-2.6
Phosphorous, mg/dL 2.5 2.5-5.0
White blood cells, K/uL 8.0 4.0-11.0
Hemoglobin, g/dL 12.0 14.0-18.0
Hematocrit, % 38.2 40-52
Platelets, K/uL 208 150-440
Mean corpuscular volume, fL 83.4 82-98
International normalized ratio 1.0 0.9-1.1
Alanine aminotransferase, 1U/L 17 0-40
Aspartate aminotransferase, |U/L 22 0-40
Albumin, g/dL 2.0 3.4-4.8
Alkaline phosphatase, 1U/L 354 39-117
Total bilirubin, mg/dL 0.5 0-1.5
Thyroid-stimulating hormone, u/mL 4.5 0.-5.0
Total cholesterol, mg/dL 179 0-199
Triglycerides, mg/dL 239 0-149
High-density lipoprotein cholesterol, mg/dL 20 40-60
Low-density lipoprotein cholesterol, mg/dL 111 0-129
Hemoglobin A, , % 5.5 4.0-5.6
Brain natriuretic peptide level, pg/mL 38 5-100
Troponin |, ng/mL 0.0 0.0-0.3

are serious thrombotic complications requir-
ing anticoagulation, and a renal biopsy is
deemed to be too risky, then empiric steroid
therapy may be necessary. Children with new-
onset nephrotic syndrome are presumed to have
minimal change disease, given its prevalence
in this patient population, and are often given
empiric steroids without obtaining a renal
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TABLE 2 Urine Results at Admission, First Hospitalization

Tests Result Reference
Osmolality , mOsm/Kg H,0 301 280-300
Sodium, mmol/L 109 Not established
Creatinine, mg/dL 21 Not established
Blood Negative Negative
Red blood cells 1 0-3
Protein:creatinine ratio 7.8 <0.2
Free k, mg/L 310 0.1-32.7
Free N, mg/L 95 0.5-5.0
Urine protein electrophoresis Negative Negative
TABLE 3 Additional Tests, First Hospitalization
Tests Result Reference
C-reactive protein 43 Not established
Erythrocyte sedimentation rate, mm/h > 100 0.0-20.0
Antinuclear antibody 1:40 speckled < 1:40
2+ cytoplasmic
staining
Phospholipase A2 receptor Negative Negative
Complement C3, mg/dL 173 90-180
Complement C4, mg/dL 31 10-40
Free k, serum, mg/L 116 3.3-19.4
Free \, serum, mg/L 4 5.7-26.3
Antineutrophil cytoplasmic antibodies Negative Negative
Hepatitis B surface antigen Negative Negative
Hepatitis B surface antibody Negative Negative
Hepatitis B core antibody Negative Negative
Hepatitis C virus antibody Negative Negative

biopsy. However, in the adult population, a renal
biopsy can typically be performed quickly and
safely, with pathology results interpreted within
days. In this patient, since a diagnosis was un-
clear and there was no contraindication to renal
biopsy, a biopsy should be obtained before con-
sideration of steroids.

»  Dr. Li. Steroids were deferred in antici-
pation of renal biopsy, which showed stage
I membranous nephropathy, suggestive of
membranous lupus nephritis Class V. The
deposits were strongly reactive for immu-
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noglobuline G (IgG), IgA, and complement
1q (Clq), showed co-dominant staining for
IgG1, IgG2, and IgG3, and were weakly pos-
itive for the PLA2 receptor. Focal intimal ar-
teritis in a small interlobular vessel was seen.
Dr. William, the pathology returned sug-
gestive of lupus nephritis. Does the overall
clinical picture fit with lupus nephritis?

»  Dr. William. Given the history and a
rather low ANA, the diagnosis of lupus ne-
phritis seems unlikely. The lack of IgG4 and
PLA2R staining in the biopsy suggests that
this membranous pattern on the biopsy is
likely to be secondary to a systemic etiology,
but further investigation should be pursued.

»  Dr. Li. The patient was discharged after
the biopsy with a planned outpatient ne-
phrology follow-up to discuss results and
treatment. He was prescribed an oral di-
uretic, and his symptoms improved. Several
days after discharge, he developed blurry vi-
sion and was evaluated in the Ophthalmol-
ogy clinic. On fundoscopy, he was found to
have acute papillitis, a form of optic neuritis.
As part of initial evaluation of infectious eti-
ologies of papillitis, ophthalmology recom-
mended testing for syphilis.

Dr. Strymish, when we are considering
secondary syphilis, what is the recommended
approach to diagnostic testing?

» Judith Strymish, MD, Infectious Dis-
eases, BIDMC, Assistant Professor of
Medicine, Harvard Medical School. The di-
agnosis of syphilis is usually made through se-
rologic testing of blood specimens. Methods
that detect the spirochete directly like dark-
field smears are not readily available. Serologic
tests include treponemal tests (eg, Treponema
pallidum particle agglutination assay [TPPA])
and nontreponemal tests (eg, rapid plasma re-
agin [RPR]). One needs a confirmatory test
because either test is associated with false pos-
itives. Either test can be done first. Most lab-
oratories, including those at VABHS are now
performing treponemal tests first as these
have become more cost-effective.® The TPPA
treponemal test was found to have a lower false
negative rate in primary syphilis compared with
that of nontreponemal tests.” Nontreponemal
tests can be followed for response to therapy.
If a patient has a history of treated syphilis, a
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nontreponemal test should be sent, since the
treponemal test will remain positive for life.

If there is clinical concern for neurosyphi-
lis, cerebrospinal fluid fluorescent (CSF) trepo-
nemal antibody needs to be sampled and sent
for the nontreponemal venereal disease research
laboratory (VDRL) test. The VDRL is highly
specific for neurosyphilis but not as sensitive.
Cerebrospinal fluid fluorescent treponemal anti-
body (CSF FTA) may also be sent; it is very sen-
sitive but not very specific for neurosyphilis.

» Dr. Li. An RPR returned positive at 1:512
(was negative 14 months prior on a routine
screening test), with positive reflex TPPA
(Table 4). A diagnosis of secondary syphilis
was made. Dr. Strymish, at this point, what
additional testing and treatment is necessary?

»  Dr. Strymish. With papillitis and a very
high RPR, we need to assume that he has oph-
thalmic syphilis. This can occur in any stage
of syphilis, but his eye findings and high RPR
are consistent with secondary syphilis. Oph-
thalmic syphilis has been on the upswing,
even more than is expected with recent in-
creases in syphilis cases.® Ophthalmic syphilis
is considered a form of neurosyphilis. A lum-
bar puncture and treatment for neurosyphilis
is recommended.®*°

»  Dr. Li. A lumbar puncture was per-
formed, and his CSF was VDRL positive.
This confirmed a diagnosis of neurosyphi-
lis (Table 4). The patient was treated for neu-
rosyphilis with IV penicillin. The patient
shared that he had episodes of unprotected
oral sexual activity within the past year and
approximately 1 year ago, he came in close
contact (but no sexual activity) with a per-
son who had a rash consistent with syphilis.
Dr. William, syphilis would be a potential
unifying diagnosis of his renal and ophthal-
mologic manifestations. Is syphilis known to
cause membranous nephropathy?

»  Dr. William. Though it is uncommon, the
nephrotic syndrome is a well-described com-
plication of secondary syphilis.!'> Syphilis has
been shown to cause nephrotic syndrome in a
variety of ways. Case reports abound linking
syphilis to minimal change disease and other
glomerular diseases.*'* A case report from 1993
shows a membranous pattern of glomerular
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TABLE 4 Additional Tests, Second Hospitalization

Tests Result Reference
Rapid plasma reagin 1:512 Nonreactive
Reflex treponema pallidum particle Positive Nonreactive
agglutination assay

Cerebrospinal fluid, venereal disease Reactive Nonreactive
research laboratory 1:2

Cerebrospinal fluid turbidity Clear Clear
Cerebrospinal fluid color Colorless Colorless
Cerebrospinal fluid white blood cells 30 0-5

% Neutrophils 7 -

% Lymphocytes 65 -

% Mononuclear cells 28 -
Cerebrospinal fluid red blood cells <1000 0-10
Cerebrospinal fluid protein, mg/dL 54.5 15-45
Cerebrospinal fluid glucose, mg/dL 55 40-75

disease similar to this case.'> As a form of sec-
ondary membranous nephropathy, the immu-
nofluorescence pattern can demonstrate staining
similar to the “full house” seen in lupus nephri-
tis (IgA, IgM, and Clgq, in addition to IgG and
(C3).'® This explains the initial interpretation of
this patient’s biopsy, as lupus nephritis would
be a much more common etiology of second-
ary membranous nephropathy than is acute
syphilis with this immunofluorescence pattern.
However, the data in this case are highly sugges-
tive of a causal relationship between secondary
syphilis and membranous nephropathy:

»  Dr. Li. Dr. Strymish, how should this pa-
tient be screened for syphilis reinfection, and at
what intervals would you recommend?

»  Dr. Strymish. He will need follow-up
testing to make sure that his syphilis is effec-
tively treated. If CSF pleocytosis was present
initially, a CSF examination should be repeated
every 6 months until the cell count is nor-
mal. He will also need follow-up for normal-
ization of his RPR. Persons with HIV infection
and primary or secondary syphilis should be
evaluated clinically and serologically for treat-
ment failure at 3, 6, 9, 12, and 24 months after
therapy according to US Centers for Disease
Control and Prevention guidelines.’

His treponemal test for syphilis will
likely stay positive for life. His RPR should
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Clinical Takeaways

¢ Glomerulonephritis is characterized by a constellation of findings, in-
cluding renal insufficiency, hypertension, and hematuria. Patients with
nephrotic syndrome have proteinuria > 3.5 g/24 h, hypoalbuminemia,
and peripheral edema. Patients may present with considerable overlap
for both glomerulonephritis and nephrotic syndrome, but the prepon-
derance of clinical evidence often points to one over the other.

* While awaiting renal biopsy, the symptoms of nephrotic syndrome can
be managed supportively without empiric steroids. Important excep-
tions include serious thrombotic complications requiring anticoagula-
tion or if renal biopsy is deemed too risky.

* Many laboratories send the treponemal tests first and if positive, re-
quest the nontreponemal test, which is cost-effective and has a lower
false negative rate compared with initial nontreponemal testing.

® Though uncommon, syphilis has been shown to cause nephrotic syn-
drome via different underlying etiologies, including minimal change
disease and secondary membranous nephropathy.

¢ Patients with syphilis should be followed for rapid plasma reagin normal-
ization. If cerebrospinal fluid pleocytosis was present initially, a cerebrospi-
nal fluid test should be repeated every 6 mo until the cell count is normal.

decrease significantly with effective treatment.
It makes sense to screen with RPR alone as long
as he continues to have risk factors for acquir-
ing syphilis. Routine syphilis testing is recom-
mended for pregnant women, sexually active
men who have sex with men, sexually active
persons with HIV, and persons taking PrEP (pre-
exposure prophylaxis) for HIV prevention. He
should be screened at least yearly for syphilis.

»  Dr. Li. Over the next several months, the
patient’s creatinine normalized and his protein-
uria resolved. His vision recovered, and he has
had no further ophthalmologic complications.
Dr. William, what is his long-term renal
prognosis? Do you expect that his acute epi-
sode of membranous nephropathy will have
permanent effects on his renal function?

»  Dr. William. His rapid response to ther-
apy for neurosyphilis provides evidence for this
etiology of his renal dysfunction and glomer-
ulonephritis. His long-term prognosis is quite
good if the syphilis is the only reason for him to
have renal disease. The renal damage is often re-
versible in these cases. However, given his prior
extensive NSAID exposure and history of hy-
pertension, he may be at higher risk for chronic
kidney disease than an otherwise healthy pa-
tient, especially after an episode of acute kidney
injury. Therefore, his renal function should con-
tinue to be monitored as an outpatient.
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