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Rapidly progressive glomerulonephritis
is a clinical entity characterized by
extensive crescent formation and rapid
deterioration of renal functions. In gen-
eral, the prognosis is poor unless treat-
ment is instituted early in the course of
the disease (before serum creatinine has
risen above 8 mg/ml). Steroids and
cyclophosphamide are well accepted for
the treatment of RPGN. Other modal-
ities including trimethoprim-sulphame-
toxazol, intravenous immunoglobulin
and cyclosporin have also been tried.
Intravenous immunoglobulin contains
anti-idiotypic antibodies to anti-neutro-
phil cytoplasmic antibodies, which may
reduce ANCA activity. ANCA has been
pathogenically implicated in activation
of neutrophils and their degranulation.

We describe a patient who presented
with RPGN accompanied by rapidly
declining renal functions. Oral cyclopho-
sphomide and prednisone treatment
failed to reverse this condition. In spite
of an initial poor prognosis of the
disease, IVIG caused a dramatic im-
provement in the patient's renal func-
tion. The patient is under continuous
follow-up by our department and her
renal function has remained stable for 3
years.

Patient Description

A 68 year old previously healthy woman
was admitted for investigation because

of weakness, weight loss and anemia.
Physical examination was normal.

Laboratory results on admission were
as follows: urea 160 mg/dl, creatinine 5
mg/dl, urinary sediment with few red
blood cells and no red blood cell casts;
mild proteinuria (400 mg/dl), hemoglo-
bin concentration 7.7±8.2 g/dl; comple-
ment levels were normal; C-ANCA was
negative and P-ANCA was positive.
Serology for hepatitis B and C viruses
was negative; serum protein electrophor-
esis and bone marrow biopsy were
normal. Computerized tomography of
paranasal sinuses was normal. Ultraso-
nography showed relatively small kid-
neys (8.5±9 cm) with good differentiation
of cortex and medulla.

Necrotizing crescentic glomerulone-
phritis was diagnosed by kidney
biopsy, with total sclerosis of 5 glo-
meruli and crescent formation in 13
glomeruli, 6 of which disclosed fibri-
noid necrosis and acute inflammation.
The biopsy also revealed necrotizing
vasculitis (artheriolythis) with severe
inflammation of interstitium and focal
atrophy of tubules. Immunofluores-
cence for immunoglobulins (IgG and
IgA) was weakly positive with granular
C3 deposits. Electron microscopy
showed immune complexes in the
mesangium of the glomeruli and a
focus of necrotizing vasculitis (arterio-
litis). Rapid deterioration of kidney

function was observed with creatinine
rising to 7.2 mg/dl.

Daily oral cyclophosphamide (3 mg/
kg/day) and high dose steroid therapy
was started, with improvement of renal
functions (creatinine decreased from 7.2
to 4.0 mg/dl during the first 2 weeks of
therapy), but during the next month
creatinine levels rose, reaching 5.2±6.0
mg/dl. A 4 day course of high dose IVIG
(Omr-IgG-am5%IV) of 0.5 g/kg/day
was instituted, followed by improvement
and stabilization of renal function (crea-
tinine levels 3.8±3.9 mg/dl). Proteinuria
remained mild. P-ANCA results after
treatment were negative. Cyclophospha-
mide was continued for the next 6
months and then switched to azathiopr-
ine in order to reduce the risk of
malignancy. The patient's follow-up
was continued for the next 3 years and
stable renal functions (creatinine levels
3.8±3.9 mg/dl) were recorded during this
period.

Comment

Rapidly progressive glomerulonephritis
is a well-known clinical syndrome asso-
ciated with rapid and progressive decline
in renal functions, and without treat-
ment usually results in end-stage renal
failure within weeks or months. The
disease is characterized by crescent for-
mation. The prognosis for RPGN is
usually poor unless the treatment is
initiated in the early course of the
disease. Poor prognosis is observed with
circumferential crescents in more than
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ANCA = anti-neutrophil cytoplasmic antibodies

RPGN = rapidly progressive glomerulonephritis

IVIG = intravenous immunoglobulin

C-ANCA = cytoplasmic ANCA

P-ANCA = perinuclear ANCA
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80% of the glomeruli together with
extensive tubular atrophy. Steroids and
cyclophosphamide are widely used for
the treatment of crescentic glomerulone-
phritis; plasmapheresis may provide
benefit mostly in type 3 RPGN (pauci-
immune, ANCA-positive). Several stu-
dies on this issue failed to exhibit any
particular advantages of plasmapheresis
as compared to steroid therapy plus
cyclophosphamide or azathioprine [1].
Only about half of the patients who
responded favorably to treatment main-
tained stable renal functions. Other
modalities have been tried, including
trimethoprim-sulphametoxasol, metho-
trexate, intravenous immunoglobulin,
monoclonal anti-T cell antibodies and
cyclosporin.

High dose IVIG was used for the
treatment of ANCA-associated systemic
vasculitis (Wegener's granulomatosis,
Churg-Straus vasculitis) by Richter et
al. [2,3], with improvement of skin
findings, but no amelioration of nephri-
tis, pericarditis, conjunctivitis or scleritis.
Other authors described dramatic im-
provement of ANCA-positive systemic
vasculitis with glomerulonephritis after
IVIG was used with concomitant reduc-
tion of serum ANCA titer [4].

Recently the role of antineutrophilic
cytoplasmic autoantibody has been im-
plicated as a pathogenic antibody asso-
ciated with neutrophil degranulation and
release of lytic enzymes [5]. IVIG con-
tains anti-idiotypic antibodies to ANCA,
which may diminish ANCA activity [2].
Antiproteinase-3 activity of high dose
intravenous immunoglobulin in vitro was
demonstrated by adding F(AB)2 frag-
ments of IVIG to sera of patients with
inhibition of antiproteinase-3 activity by
25%±70% [2]. However, the in vitro
effect was not always accompanied by
clinical improvement.

We present a patient with rapidly
progressive crescentic glomerulonephri-
tis accompanied by clinical and patho-
logical findings suggesting a poor
prognosis. Cyclophosphamide and high
dose steroid therapy provided only
temporary improvement, with subse-
quent rise in creatinine levels and dete-
rioration of renal function. Owing to this
regression in kidney efficiency, high dose
intravenous globulin was introduced as
rescue therapy and provided a prolonged
stabilization in renal function despite the
original poor prognosis when first pre-
sented.
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Cancer therapy on target

Amajor limitation of conventional cancer drugs is that they kill
rapidly growing normal cells as well as cancer cells. Since the
discovery that cancer cells contain specific molecular genetic
alterations, researchers have labored to develop new therapies
that target these alterations selectively, with the hope that such
therapieswouldkill cancer cells primarily. In the case of chronic
myeloid leukemia (CML), there is a chromosomal transloca-
tion (yielding the Philadelphia chromosome) that fuses two
unrelated genes, BCR and ABL. This translocation creates a
BCR-ABL fusion protein with a constitutive tyrosine kinase
activity that has been shown to be causally involved in the
disease. A small-molecule inhibitor of BCR-ABL, called
STI571 (for the crystal structure of the ABL-STI571 complex),
was designed in the early 1990s; it was brought to phase I
clinical trials as an anticancer agent on the basis of promising
results in cell culture studies and animal models.

Druker et al. (N Engl J Med 2001;322:1031) report the
exciting and highly anticipated results of these clinical trials.

When administered orally at a dose of 300 mg/day or higher,
STI571 produced complete hematologic responses in 53 of 54
patients with early-stage CML (chronic phase) without
serious side effects. In a second study, Druker's group (N
Engl J Med 2001;344:1038) observed hematologic responses
in 55±70% of patients with a more advanced stage of CML
(blast crisis) or with acute lymphoblastic leukemia (ALL),
although the responses were less durable than in patients with
chronic-phase CML. Furthermore, cell culture studies had
shown that STI571 inhibits the c-Kit tyrosine kinase, leading
Joensuu et al. (N Engl J Med 2001;344:1052 )to test the
efficacy of the drug in one patient with a gastrointestinal
stromal tumor, a tumor type known to express the c-Kit
kinase and for which there is no effective therapy. This
patient also exhibited a strong response to the drug, showing
a 52% decrease in tumor volume within 1 month. These
findings offer great hope for the future success of targeted
therapies for cancer.
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