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Sensitized Cells Come of Age: A New Era in Renal
Immunology with Important Therapeutic Implications
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This article is the first in a new effort by the editors ®ASN Dixon, and others to a human renal disease (4—6). Thus dawned
to translate results of basic research published in the Jourtie era of renal immunopathology, and with it the systematic
into information of relevance to the clinical nephrologist. Seearch in every biopsy for the deposition of immunoglobulins and
why should the clinician be interested in the observations cbmplement components which, because they were so readily
Cunninghanet al. in this issue, that a small series of patientdetectable (even measurable in the serum sometimes), focused all
with anti-neutrophil cytoplasmic antibody (ANCA)-positiveof our attention on the role of the humoral immune system in the
crescentic rapidly progressive glomerulonephritis (RPGN) egathogenesis of glomerulonephritis. Indeed, the ability to repro-
hibit features of delayed-type hypersensitivity in their biopsiefice in animal models most of these patterns of deposits, and to
(T cells, macrophages, tissue factor, and fibrin)? Let me explagome extent the clinical and histologic features of the human
It is axiomatic in clinical medicine that better treatment onlgiseases associated with them, supported the viewotiigthe
follows improved understanding of the mechanisms that causgémoral component of the immune response was relevant to
disease. We would all agree that nowhere in nephrology isman glomerulonephritis (7).
there a greater need for improved treatment than in that mos®lthough it had been recognized for more than 50 years that
frightening of nephrologic emergencies, RPGN—a group tfie immune response to most antigens involved cellular as well
diseases for which modern biotechnology still has not found as humoral immunity, there had been little interest in the renal
effective remedy. “Breakthroughs,” as the media like to calinmunology world in pursuing this mechanism.vitro assays
them, have been few and far between in the treatment aff cell-mediated immunity were few, and far more complex
RPGN. In 1999, we still subject these patients to intravenotigan antibody measurements, and whatever the markers of
infusions of highly noxious alkylating agents such as cyclatelayed hypersensitivity were in the biopsy, they did not have
phosphamide, a therapy first used in nephrology in the 1930 instant appeal of the bright, apple-green deposits of anti-
(1), and we employ pulse steroids, which have been on thedy and complement. In 1970 when Rocklin, Lewis, and
scene now for more than 20 years (2). The observations @évid used one of the firsin vitro assays of cell-mediated
Cunninghanet al.do not so much provide new information weimmunity (the release of macrophage inhibitory factor, or MIF,
did not know before about RPGN; however, they bring thaly lymphocytes in response to a specific antigen) to document
information together in the context of recent experimentéhe presence of T cells specifically sensitized to GBM antigen
findings to refocus our thinking about the mechanisms thai anti-GBM nephritis (8), their suggestion that these cells
cause RPGN in a way that is likely to significantly change ounight play a role in the pathogenesis of this disease was
approach to therapy of these patients. greeted with intense skepticism (7). When we first reported the
When | encountered my first patient with RPGN (Goodpagbservation that most patients with idiopathic RPGN lacked
ture’s syndrome) as an intern in 1966, we stared through thatibody deposits and suggested that cell-mediated immunity
newly acquired fluorescence microscope in amazement at fgyht be involved (9), a similar skepticism prevailed. In this
bright, linear staining for IgG that lighted up every glomerulus iglimate, only the most diligent of an intrepid group of inves-
the biopsy, and we had absolutely no idea what it represented. figators continued to pursue the topic—Bhan, Bolton, and
seminal studies of Lerner, Glassock, and Dixon published a y&hreiner among them (10-12). Their findings, largely that
later finally identified anti-glomerular basement membrangiomerular hypercellularity could be induced by sensitized
(GBM) antibody as a cause of this disease (3), and therepyells without much functional compromise, were positive but
connected several decades of previous work by Masugi, Steblayt persuasive. Most textbooks of the 1990s give little or no
attention to cell-mediated immunity as a pathogenetic mecha-
- nism in glomerular disease while pages are occupied discuss-
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the principal mediators of crescent formation. In 1994, Rennkg.
showed that granulomatous, crescentic glomerulonephritis
(like that seen in ANCA-positive patients) could be induced by
T cells sensitized to an otherwise benign antigen planted in tie
glomerulus (13). Other studies have shown that crescents can
be eliminated by T cell depletion without effects on antibody5
production (14), and that mice with intact cell-mediated im- "
munity but absent humoral immunity develop crescentic glo-
merulonephritis equivalent to that seen in normal animalg,
(15,16). Taken together, these studies more than fulfill Koch’s
postulates and firmly establish the role of cell-mediated im-
mune mechanisms in the pathogenesis of experimental cres-
centic glomerulonephritis.

Do the observations of Cunninghaet al. prove that cell- 8
mediated immunity alone is responsible for glomerular injury in
ANCA-positive RPGN in humans? Obviously not, and evidenc
that ANCA antibodies themselves play a role certainly exists (17)."
However, the markers of antibody-mediated disease such as im-
munoglobulin and complement deposits are entirely absentig
these patients, whereas the markers of cell-mediated immunity, as
Cunningham’s article clearly documents, are very prominently
present. If it looks like a duck and walks like a duck . . .

But back to the clinician. Does it make any differencél.
clinically which arm of the immune response causes RPGN?
Perhaps not today, but it certainly will tomorrow. Consider the
dramatic beneficial effects that have now been documentedlfh
experimental glomerulonephritis with treatments that selec-
tively suppress the cell-mediated response without altering
antibody deposition. Examples include the infusion of inter4
leukin-4 (IL-4) and IL-10 (18), inhibition of MIF (19), and use
of agents such as deoxyspergualin, which selectively inhibits
cell-mediated immunity (20). Other agents with effects primai4.
ily on the cell-mediated immune response are now available or
nearly so—for example, IL-2 receptor antagonists and CD40
ligand—but have not yet been tried in glomerular diseaskb-
Even T cell pheresis may have promise (21).

As someone who has worked on mechanisms of glomerular
disease for a long time, it is frankly embarrassing to discuss
treatment of RPGN in 1999 and confront the fact that the
current therapies are not only toxic and relatively ineffective,
but largely relics of the rather ancient past. But as the century
closes, | believe the era of IV cyclophosphamide and pulse
steroids is drawing to an end as well. On the horizon is 1®.
battery of new, less toxic, and likely more effective therapies
that derive from the recognition that some of the most severe
forms of glomerulonephritis are probably mediated largely by
cells and not by antibodies. That is why the article by Cur®
ninghamet al. is important. Read it, and think about it. The
concept it addresses is truly a long-overdue breakthrough.
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