Editorial

NEPHROTIC SYNDROME:
PRESENT STATUS. I

The previous editorial on advances in
- nephrotic syndrome was published in the
Journal in 1971(1). Despite intense investi-
gative efforts over the following two
decades, the ctiopathogenesis of idiopathic
nephrotic syndrome still remains elusive.
However, a great deal of information has
been obtained on the underlying renal his-
tological abnormalities, their relationship
with clinical aspects and their out-
come(2,3). More importantly, an impres-
sive amount of knowledge has accumulated
concerning the basic mechanisms and their
derangements that may be important in
the development and the progression of
glomerular damage.

Immunological abnormalities(4), and
molecular defects that may lead to heavy
proteinuria have been extensively exa-
mined(5,6). A wide variety of inflammatory
mediators and cytokines have been identi-
fied. Other substances such as leukocyte
adhesion molecule(7) and endothelins(8)
may have a role in modulating glomerular
injury. The morphological, molecular and
the antigenic structure of the glomerular
capillary filter and the mechanisms of fil-
tration of macromolecules have been eluci-
dated. The glomerular capillary wall has
both size-selective and charge-selective
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properties. The fenestrated endothelium,
with its negative surface charge, excludes
formed elements of the blood. The glom-
erular basement membrane with its unique

- organization of the collagenous lattice is

the chief determinant of the permselectiv-
ity. Tt is particularly rich in fixed anionic
sites consisting of glycosaminoglycans
chiefly heparan sulfate, which impede fil-
tration of negatively charged circulating
molecules such as albumin(9). The filtra-
tion slit diaphragms also have a role in de-
termining the ultrafiltration properties.

"During childhood most cases of neph-
rotic syndrome arc idiopathic. Quartan
malaria in central Africa and hepatitis B in
some east 4Asian countries arc important
causes of secondary nephrotic syndrome.
Of the 1diopathic cases the minimal lesion
(MCNS), corticosteroid responsive variety
comprises about 90-95% and is usually
characterized by a prolonged course with -
remissions and relapses. The non-minimal
group of patients are mostly resistant to
corticosteroids and have a poor outcome.
The etiology of MCNS and the cause of
relapses remain unknown. Additionally,
whereas it is likely that immunological
mechanisms are mmportant 1n the patho-
genesis of different forms of glomerular
lesions that cause heavy proteinuria, there
is no knowledge of the antigens involved in
most cases. No specific mode of therapy is
of established benefit in such cases.

In MCNS a loss of polyanion from the
glomerular capillaries may be the most
proximate cause of massive hyperfiltration
of albumin(2). A natural model of MCNS
does not exist in animals. However, renal
injury that closely resembles human MCNS
can be induced in rats by a single intra-
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venous injection of puromycin aminonu-
cleoside(10). The animals develop heavy
proteinuria and the ultrastructural exami-
nation of their glomeruli shows epithelial
cell abnormalities and effacement of foot
 processes similar to thosc obscrved

in MCNS(10). A loss of heparan sulfate
proteoglycan from the glomeruli has been
shown in puromycin aminonucleoside
induced proteinuria(11).

Several mmmunological abnormalities
have been observed in MCNS(4). The
serum IgG levels are low and the anti-
body titers against streptococcal antigens
decrcased. Investigation of humoral immu-
nity suggests activation of immune system.
Unstimulated lymphocytes from the
patients secrete large amounts of 1gG and
show cytotoxicity against cultured renal
epithelial cells. Cellular immunity in
MCNS has also becn extensively stud-
icd(4,12). Abnormalities in the number of
lymphocyte subscts such as an increase in
T-suppressor cells have been found(13).
Delayed hypersensitivity reactions are de-
creased after challenge with a variety of
antigens during relapse and return to nor-
mal following remission. A decreased blast
transformation by lymphocytes from the
patients after exposure to mitogens has
been detected. These - {indings suggest an
abnormal suppressor cell function(4). A
lymphokine termed soluble immune re-
sponse suppressor (SIRS) has been de-
tected in patients with MCNS, which is se-
creted by activated, circulating suppressor
T lymphocytes(14). SIRS activity inhibits in
vivo antibody production and delayed type
hypersensitivity responses in a murine
model. A highly cationic protein has also
been detected n the blood of children with
steroid  responsive  ncphrotic  syn-
drome(15).

The significance of various immuno-
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logical perturbations in MCNS is not clear.
Some of these may be a result of the neph-
rotic state and hyperlipidemia. It 15 plau-
sible that a cytokine may dircctly neutralize
the glomerular anionic charge or inhibit
the synthesis of glycosaminoglycans or in-
crease its degradation. Other unidentified
mechanisms may be involved in the aboli-
tion of glomerular polyanion.

Although the etiology of MCNS re-
mains obscure, its management has be-
come more rational. The treatment is es-
sentially based on judicious use of predni-
solone. The ideal corticosteroid regimen to
treat either the initial attack or the subse-
quent relapses is not established. The
schedule employed by the International
Study Group for Kidney Disease in Chil-
dren (ISKD) in 1960’s and subsequently
adopted by most pediatric nephrologsts,
was based on clinical experience of the par-
tictpating investigators, since no scientific
studies weresavailable. It has been sug-
gested that the intensity of corticosteroid
therapy for the initial attack may affect the -
frequency of relapses, and a 12-week
course of daily prednisolone might be
more efficacious(16). Similarly, a slow ta-
pering of the “alternate day therapy” over
12-18 weeks may be carried out for the ini-
tial attack as well as for the relapse. Mul-
ticenter controlled studies are being car-
ried out to examine these issues. There arc
no reliable criteria to predict which patient
would turn out to have frequent relapses or
when the relapses would cease.

Patients who develop corticosteroid re-
lated serious side effects have been mostly
treated with cyclophosphamide(17) or
chlorambucil(18). Both can prolong the
period of remission. However, gonadal tox-
icity and a carcinogenic potential preclude
their prolonged or repeated use. Recently
there has been a renewed interest in the
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use of levamisole, which can maintain a
remission or reduce the number of re-
lapses as long as it is given but on its dis-
continuation relapses recur(19). A few
studies including our own{20) suggest that
daily administration of a small dose of
prednisolone for one year or more may
also be effective. In the last few years cy-
closporine A has been employed success-
fully in patients having [requent relapses
with serious steroid toxicity(21). Again, the
benefit lasts while this drug is being ad-
ministered, and relapses occur after its
stoppage. The nephrotoxicity of cyclo-
sporine A and the unknown hazards of
long term immunosuppression call for
caution in its use.

Focal segmental glomerulosclerosis
(FSGS), mesangial proliferative glomeru-
lonephritis (GN) and membranoprolifera-
tive GN (MPGN) are the common lesions
found in prednisolone resistant nephrotic
syndrome. A very small proportion of pa-
tients with MCNS develop a morphologic
transition to FSGS and steroid resistance
after variable periods of a steroid respon-
sive course(22). It has also been suggested
that patients having MCNS byt with me-
sangial deposits of IgM may have a less fa-
vorable course(23). FSGS can be observed
in a number of diverse disorders such as
reflux nephropathy, substance abuse and
AIDS. However, patients with nephrotic
syndrome havirig FSGS appear to form a
distinct group with a poor prognosis. Some
of them respond to large doses of corticos-
teroids and immunosuppressive drugs(24),
and to cyclosporine A(25). In MPGN,
prednisolone therapy on alternate days for
several years(26) or even limited steroid
therapy if given early(27) is reported to of-
fer some benefit. It is not clear if such
measures influence the eventual develop-
ment of end stage renal disease.
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It is crucial to treat paticnts with neph-
rotic syndrome with appropriate supportive
measures, especially to control hyperten-
sion and prevent anasarca. Head out water
immersion is effective to treat the latter
and may preclude the need for albumin in-
fusion. This simple procedure results in
expansion of intravascular volume, which
in turn causes release of atrial natriuretic
peptide and inhibition of sodium and water
reabsorption in the collecting ducts(28).
Patients with heavy proteinuria and normal
renal function need a high protein diet
(2-3 g/kg/day) to compensate for urinary
protein losses. In those with impaired renal -
function, associated with “non-minimal”
lesions, a low protien intake (0.75 g/kg/
day) has been advocated, based on the hy-
pothesis that such a measure may decrease
glomerular hyperfiltration and retard the
progression of glomerular damage(29).
The severity of proteinuria in these pa- -
tients can be reduced with the use of angio-
tensin convertimg enzyme inhibitors such as
enalapril(30), which may lead to increase
in serum albumin levels and help to control
edema. Serious bacterial infections and
occasionally opportunistic infcctions re-
main important causes of mortality to
nephrotic syndrome(31). |

Most children with MCNS eventually
stop getting relapscs but those with signifi-
cant lesions and resistance to corticoster-
oids usually show progression of renal m-
jury, at widcly variable pace, and develop
end stage rcnal disease. Their problem i1s
particularly distressing in developing coun-
tries where renal transplantation is not the
usual option in children because of socio-
economic factors.

Very little progress would seem to have
been made in understanding the ctiopatho-
genesis of glomerular disorders as com-
pared to diseases of some other organs
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(e.g., viral hepatitis), parly because micro-
organisms do not directly cause glomerular
- injury. Solutions are, however, likely to
emerge from research into the more basic
mechanlsms at the cell and molecular level.
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