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The key observation in this paper was that car-
diac transplant recipients treated with cyclo-
sporine exhibited a chronic lowering of their
glomerular filtration rate, a phenomenon not
observed in recipients treated with other forms of
immunosuppression. This led to serendipitous
discovery and subsequent description of a chronic
renal injury caused by cyclosporine. [The SCI®
indicates that this paper has been cited in more
than 635 publications.]
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My laboratory is devoted to the study
of glomerular filtration, the first step in
the process of urine formation. This pro-
cess and the way that the kidney main-
tains sodium balance are strongly influ-
enced by sympathetic nervous influ-
ences. Our cardiac surgeons, who had
pioneered the technique of cardiac trans-
plantation at Stanford, had shown that
the transplanted heart was permanently
denervated. Since many of the signals
reaching the kidney via the sympathetic
nervous system derive from pressure
sensors in the heart, this provided us
with an opportunity to examine glomeru-
lar filtration and sodium handling by the
kidney in the absence of appropriate sym-
pathetic nervous input.1

During the course of a study designed
to address this issue, we noticed that
some patients had a normal glomerular
filtration rate (GFR), but that this quantity
was severely depressed in others. On
examining the patients' charts, we no-

ticed that those with low GFR were all
being treated with cyclosporine. Those
who received their allografts before the
advent of cyclosporine all had a normal
GFR. We went on to complete our study
using only the latter patients.' However,
the serendipitous finding that a low GFR
was characteristic of cyclosporine-
treated patients provided a unique op-
portunity to elucidate the cause and con-
sequences of this phenomenon. The
opportunity was unique because at that
time the most widespread use of cyclo-
sporine was in kidney transplant recipi-
ents. Since the transplanted kidney is
damaged by rejection episodes it was,
and has remained to this day, difficult to
isolate any contribution to kidney dam-
age by the cyclosporine treatment.

Heart transplant recipients, on the other
hand, were shown by us to have normal
kidney function in the absence of cyclo-
sporine treatment.' The noncyclosporine-
treated patients thus provided us with an
ideal control group against which to com-
pare the kidney injury in those treated
with cyclosporine. This "clean look" at
the kidney subjected to chronic cyclo-
sporine administration led to this Cita-
tion Classic?-. We subsequently went on
to elucidate the injury in more detail. 2"

Our most recent publication4 summa-
rizes our observations over a decade. It
suggests that the primary abnormality of
cyclosporine-induced nephropathy is an
occlusive afferent arteriolopathy which
leads to downstream ischemic damage
to the kidney. At least in heart transplant
recipients (and also in liver transplant
recipients), this damage can progress to
end-stage renal failure, an event which
occurs with an incidence of approximately
10 percent after a decade of continuous
cyclosporine therapy.
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