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Thin-Glomerular-Basement-Membrane
N e p h r o p a t h y : is it a Benign Cause of Isolated Hematuria?

L GANDHI. MD. Sacramento. Calif; KAMYAR KALANTAR-ZADEH, MD, MPH, San Francisco, Calif;
and BURL R. DON, MD, Sacramento, Calif

ABSTRACT: Thin-glonierular-basement-membrane (TGBM) nephropathy is among the most
common causes of isolated hemattuia. This autosoma] dominant disorder is characterized by
diffuse thinning of the CBM and is diagnosed by electron microscopic examination of renal
biop.sy tLssue. A study of an affected kindred has revealed a mutation in the a chain of type IV
collagen, resulting in abnormal basement membrane syntbesis. Although the exact prevalence
and prognosis is imclear, TGBM is usually regarded as a benign cause of hematuria and not
associated with any untoward effect on renal fimction. We report a case of TGBM
nephropathy, wilh associated proteinuria and progressive renal insuHicicncy. Other studies
similarly contend that TGBM nephropathy may not be so benign. On the basis of these
Kndings., we suggest that in some patients with TGBM nephropathy, progressive renal
insufficiency may develop. We recommend a more vigilant approach in patients with TGBM
nephropathy, especially if proteinuria is present.

MICRO.SCOPK; NI-IMATURIA, a common clinical
probletn, has been reported to affect 4% to 13%
of the aclvilt populatioti, and mote tlian half" of
these patients have no detectiible iiiologic dis-
ease.' Wlien renal biopsies have been done in
patients with isolated hemattiria and normal re-
sults of urolo^c evaluation, glomenilar abnor-
malities have been reported in ttp to 78% of pa-
tients.-^ IgA nephropatliy is considered to be the
nio.st common cattsc of idiopatliic glomenilone-
phritis and glomctiilar hematitria.'-'' However, le-
cent studies"' suggest that thin-glomenilar-base-
ment-tnembrane (TCiBM) nephropathy may
ecptal or exceed the prevalence (if IgA nephrop-
athy as the leading cause of glomeiiilar hema-
turia. A largely familial disorder with attfosomal
dominant inlieritance paltcni, TCiBM tiephrop-
athy is probably an tinderrecognized cause of
isolated a.s\'mptf>matic hematuria and is tlionght
to have a henign j^rognosis. However, as illtis-
trated by the following case report, some pa-
tients may have progressive renal insufficiency.

CASE REPORT
A Orj-ycm-nld Filipino man was iirsi noted to have

microscopic hemattuia 6 years earlier dttring a tio.spital
;iflmi.ssion fin evaluation ol chest pain. Urinalysis during
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Rcpiiiii ie<nicsi-s lo Bnrl R. Don, MD. University nf (alifoniiii
t);ivis Me<iit:iil Center, Division of Nephrokig)'. 4150 V St. Suite
•ifiOO, Sacramento, CIA 95817.

tJiat admission showed trace proteintiria and "2+ blood on
the tirinary dipstick, with 20 lo 50 red blood cells (RBCi)
per high-power t1eld on microsco|)ic exatninntion. The
seitmi rteatinine valtte was 1.2 ing/dL with a rreatitiine
clearance of '.Kl nit./niin anti ptoteiii excreiioii of less thati
150 tng pei- 21 h()ur.>>. Findings on inifiivenotis pyctugrant
(I\'P) ;mcl cysto.scopy were normal. Dtiriiig ilie subseqtient
clinic visits, ihe patient continued to have microscopic
hetnattiria. Anotlier IVP 2 years later again showed no
abnormality. A year later, the patient's primaiy physician
fotmd microscopic hemattuia with RBC casts and I to 2+
proteintnia on the urinan dipstick. The senirii crraiinine
value was l.'^ mg/dl- wilh a crealiniiie clearance of 78
mL/min and ])r()tein excretion of'O..")̂  g per 24 hotns. A
chemistry' panel ^ years later showed a seium cteatinine
valne of \.9 mg/dL. At this point, tlie patient was releired
to Lhe renal cUttic at Sati Francisco General Hospital for
nephroiogy consultation.

The palienl never lepotied fhitik |)ain oi- gross hema-
Uiria. His medical histmy itichuled hypertension lor more
than 20 years, gastroesophageal tefltix disease, chronic
hype ram ylasetnia. benign ptostatic hypertrophy, catatacts
of both eyes, colonic pohps, occasional chest pain Hilh a
negative cardiac workup, and positive resttlts ot" a ttiber-
culiti skin test, which led lo a (Mnotith course of isotiiazid.
The patient's medications on referral to the retial clinic

KEY POINTS

Thin-glomerular-basement-membrane disease is a common
catjse of hematuria.

Histopathology is often unremarkable, except tor diffuse thin-
ning of the glomeruiar basement membrane.

In one kindred, a mutation in the COL4A5 gene, resuiting in
abnormal type iV collagen formation, caused the underlying
membrane defect.

Although most patients have a benign course, proteinuria
and hypertension increase the risk of renal insufficiency.

768 July 2002 • SOUTHERN MEDICAL JOURNAL • Voi. 95, No. 7



Electron micrographs show (A) normal glomerular basement membrane (GBM) (arrow) and (B) glomerular basement membrane from patient with thin GBM
nephropalhy (arrow). Diameter of normal GBM is 370 nanometers and diameter of patient's GBfwi (B) is 130 nm. (Original magnification x 8000 for both A and B)

inckuU'd (lilti;i/(.;in, tUinotidiiic, quinine, and oxybut^nin
chloride (ditropan). The patient had one brother with
asymptomatic hematuria.

l'livsical examination was essentially unienuukable
except iui mild prostale enlargement. His blood pressure
was l39/7(i mm H^, and lie had no pedal edema. The
semni creatinine level was 1.9 nig/dL with a 24-honr urine
colleetion showing a creatiniiie clearance of 60 niL/min.
Resnits of extensive Iaboratoi7 Investigations including
seniiii complement levels, antinnclear antibody, antinen-
irophil cytoplasmic antibody, and serologic tcsis for liepatitis
R and i\ were normal or negative. Renal nltrasonogiaphy
showed kidney.s of normal size and ecliogeiii(ity, withont evi-
dence of hydronephrosis. Becanse of persistent hematnria
and worsening renal function, renal biopsy was done.

Light microscopy examination showed five normal
glomeiuli wJthont any evidence of glomerulosclei-osis or
hypertensive changes and one glomerulus that W:LS obsoles-
ceiii. Immniionnoreseence study wiis negati\e for inimimo
gloljniiiis and complement. Electron microscopy evaluation
showed generalized thinning oi the Ixusement membrane
(120 to MO nm; normal '57^ + 42 nm) (Figure). The final
pathologic diagnosis was TGBM nepliopathy.

DISCUSSION

Thin-giomerular-basement-meiTibrane ne-
phfopalhy is a familial disorder with an aiUoso
mal dominant pattern of inheiilance, charac-
terized histologically by diffuse thinning of

GBM and clinically by microscopic henialuria.
It has also been temied "benign familial hema-
turia," "benign hereditai7 nephiitis," and "base-
ment laminal ncphropathy,"'*'" and it may be
the first or second most common cause of
glomerular hematuria.'" '̂  Initial sttidies sug-
gested an excellent progn(jsis witli stable renal
function,''"'^ btU more recent reports have
shown evidence of progtessive renal insuffi-
ciency associated with glomerular sclerosis and
renal dysfunction in some patients."'"'

Benign hematuria was first described by
Baehr^ in 1926 as a "benign and curable fomi of
hemoirhagic nephntis." Later, McConville et al"̂
noted that there were kindreds with benign
iiematuria that showed an aittosomal dominant
pattern of inheritance. In a landmark study,
Rogers et al-' made the seminal obseivation that
patients with so-called benign fatnilial heniattiria
had thinning of the GBM. This association
between benign familial hematuria and attenua-
tion of the tbickness of the GBM hits been con-
firmed by stibsequenl .studies,'"' atid thus the
terms benign familial hematuria and TGBM
nephropathy are often used interchangeably.
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On histologic evaluation of TGBM nephrop-
athy. light microscopy and inuiiunonoures-
cence microscopy of the renal parenchyma are
typically unremarkable. Electron microscopy
shows dilTuse or focal thinning of tlie GBM and
the lamina densa. Width ofthe GBM varies with
die laborator)' technique used to meiisure it'*̂ '̂;
thus, the definition of what constitutes a "thin"
GBM has not been consistent in tlie literature.-'
Generally, a GBM diameter of less than 250 nm
in adults and 200 to 250 nm in children has
been suggested as indicative of TGBM
nephrt)pathy."'

Thinning and attentiation ofthe GBM may
also be seen early in the course of Alport's s)n-
drome, another glomerular distjrder associated
with hematuria. In comparing the glomemlar
btLsenient abnormalities in patients with famil-
ial hereditary nephritis (Alport's syndrome)
and TGBM nephropatby, Piel et al-' in 1982
suggested the possibility that Alport's syndrome
ancl TGBM may be variations in the spectmm
of inherited abnonnalities in the formation of
the (iBM. Advances in techniques in recombi-
nant molecular biolog)' and linkage analysis
have now validated this earlier speculation. A\-
port's syndrome is classically an X-linked disor-
der manifested by hematuria, high-tone sen-
sorineural hearing loss, ocular clefects, and
often progression to renal failure. The primaiy
abiioiinality appears to be due to mutations in
the C;O1,4,\5 gene on the X chromosome tfiat
codes for the a-5 chain of type IV collagen, re-
sulting in abncjimal GBM formation. In addi-
tion, there are rare autosonial recessive forms
of Alport's syndrome due to mutations in tlie a-
3 and a-4 chains of type FV collagen. Recently,
linkage and mutation analysis in a kindred with
TGBM nephiopathy has demonstrated a mis-
sense mutation in the COL4A4 gene Uiat codes
for the a-4 chain of iy|)e IV collagen, resulting
in a glycine to glutiimic acid substittition.-^ The
abnormal gene product prodtices a defect in
collagen that interferes with the nomial mesh-
work architecttire of the GBM. Thus, the
genetic defects in Alport's syndrome and
TGBM nephropathy are similar, restilting in
abnonnai GBM formation; however, the clinical
sequelae are different, since patients with Al-
port's syndrome have progressive renal insuffi-
ciency, whereas patients with TGBM are
tliought to have a more benign course.

Thin-glomertilar-basement-membrane ne-
jjhropathy may account for almost 30% of rhe
cases of glomerular hematuria" and may be tlie
most common cause of microscopic hematuria

in asymptomatic patients with normal findings
on urologic evahiation.'" The frequency of
TGBM nephiopathy may be as high as 5% to
9% of the general population, accoifling to
studies on kidneys ti.sed for renal transplanta-
tion.'•'-' This may contribute to the prevalence
of microscopic heniattiria that has been ol>
seiTed in 4% to 13% of healthy adults."- Since
TGBM nephropathy/faniilial hematuria is such
a common cause of uiicro.scopic hemaUiria and
is an autosonial dominant disordei; it has been
argued that when evaluating a patient with
microscopic hematiiria, the famiU' niembei^ of
the affected patient shotild be screened for the
presence of hemattuia before embarking on a
costly and invasive urologic evaluation.'-' In
addition, patients with isolated microscopic
heniattiria without proteinuria or renal instiffi-
ciency and a strong family liistory of hematuria
may not require a renal biopsy to confinii this
disorder, given the tisually benign cotirse.

Although patients with TGBM nephropathy
are tisually asymptomatic, some palients may
have unilateral or bilateral Hank pain (loin pain
syndrome). This has been described mainly in
young women and may be the restilt of intra-
tubiilar henionhage.^" It has been suggested that
the hematuria observed in TGBM nephropathy
may be a restilt of an exaggeration of (lie nomial
niinimal leak of red blood cells acioss tlie GBM."

The long-teiTn prognosis for most patients
with TGBM nephropathy remains excellent. A
recent study, however, reported proteinuria,
hypertension, preniaUire glomerular obsoles-
cence, and progressive renal insufficiency in
some patients with TGBM nephropathy,-' and
similar findings were seen in our patient. Thus,
in a subset of patients, TCiBM nephropathy, a
benign familial hemattiria disorder, may not be
so benign. In the absence of significant proiein-
iiiia and renal dysftinction, patients can be reas-
suied and safely tollowed up by periodic mea-
surements of blood pre.ssure, urinary protein
excretion, and renal function. Proteinuria and
hypertension in patients with TGBM nephropa-
thy appear to be risk factors for the develop-
ment of progressive renal insufficiency. Thus,
the management of these patients should in-
cltide close monitoring of renal function and
achieving good antihypertensive control.
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