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is caused by the greater concentration of compound A reached in
subjects in the study by Eger ef al® than in those of Ebert et al'
Unfortunately, as Ebert ef al.1 state, “an explanation for the divergence
of compound A concentrations . . . is not apparent.”

However, in my opinion, what is more important is that these
studies and their divergent results may represent an example of the
potential problems related to close, prolonged, and repeated relation-
ships between investigators and pharmaceutical companies. Dr. Eger’s
studies are and have long been supported by Ohmeda (the manufac-
turer of desflurane, the anesthetic for which the clinical pharmacology
has been principally defined by Eger and his colleagues), whereas the
studies of Ebert ef al.' are and have long been supported by Abbott
(the manufacturer of sevoflurane). This in turn recalls my concern
expressed several years ago' in response to additional apparently
well-done studies from Dr. Eger’s lab> that demonstrate the potential
for renal damage in laboratory animals after exposure to sevoflurane.
At that time, I suggested that it might “have been more appropriate . . .
for the sponsor (Ohmeda) to have engaged alternative investigators to
conduct these studies.” I reiterate my concern that investigators (in
this case, both Eger et al.® and Ebert et al.") may be too strongly linked
(emotionally, economically, and scientifically) to one drug, device,
technique, or company and that the independence necessary for truly
valid, important, and clinically relevant studies might be compromised,
if ever so slightly, in subtle and, in many cases, unknown ways. The
current situation vis a vis Ebert and Abbott and Eger and Ohmeda
reminds me of knights on a field of battle jousting in the names of their
respective patrons. Perhaps it is time for Sir Edmond and Sir Thomas to
collaborate on a joint study using an agreed-on protocol and a re-
spected, but independent, analytical laboratory that cared little about
the data other than as accurate results.
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In Reply:—The first issue raised by Dr. Saidman concerns the ethics
of performing a study in which human volunteers were administered a
high concentration of sevoflurane over a long period,"* when a pre-
vious publication had already demonstrated transient renal “injury” in
volunteers in an identical protocol.” The history and rationale for this
research follows.

First, the majority of our research has been in human volunteers, and
the protocols dictate that these volunteers be anesthetized with potent
volatile anesthetics for extended periods of time to carefully determine
their neurocirculatory effects. Several years ago, Dr. Eger sent a draft of
his volunteer study to me for comment before its submission for
publication. Therefore, we were aware early on that his data demon-
strated a marked, albeit transient, increase in urinary albumin and
glucose in volunteers exposed to sevoflurane. This raised concerns that
our ongoing protocols, which included randomizing some volunteers
to sevoflurane, might in fact be causing these subjects unsuspected
harm because none of our studies included evaluations of renal func-
tion. However, there were some inconsistent findings in the Eger et
al? study that prompted us to pursue our own studies. First, Dr. Eger
shared with us that some of the urinary albumin findings from his
research were unexplainable. Several of the research subjects in his
study had significant increases in urinary albumin on the first day after
administration of sevoflurane anesthesia that returned to normal on the
second day but were abnormal again on the third day after the sevoflu-
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rane exposure. Consultation with several nephrologists suggested that
this picture of near-random albuminuria was not consistent with any
known pathologic lesion to the kidney. Second, the average inspired
compound A concentrations recorded from Dr. Eger’s volunteers
while receiving 3% sevoflurane in a FGF of 2 I/min, exceeded the
average compound A concentrations that have been reported in the
literature when providing sevoflurane in an FGF of less than 2 1/min to
patients.” 7 Third, Dr. Eger’s report of “nephrotoxicity” from sevoflu-
rane seemed inconsistent with the absence of any case report of
nephrotoxicity from sevoflurane in the 10 million patient exposures
that had occurred up to that time.

Therefore, enquiry and troubling inconsistencies
prompted our research. Because daily laboratory analyses were imme-
diately available from each volunteer, a vigilant surveillance system was
in place. Had we observed the pattern of transient albuminuria that
was suggested by Eger and colleagues,” we most likely would have
halted the research or modified it to seek answers for the renal
findings. Instead, we found substantially different renal outcomes. Dr.
Eger reported 24-h urine albumin concentrations in the range typical of
the nephrotic syndrome, Z.e., 1-4 g/day that persisted for several days
in most of his eight volunteers. In contrast, we noted “abnormal” levels
of urinary albumin in only 3 of 13 volunteers, and their levels were only
100-140 mg on a single day after sevoflurane. Our measured com-
pound A concentrations in the inspired gases were lower than those in
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the study by Eger et al’, and the degree of hypotension was not as
great as that in Eger’s volunteers. These were offered as potential
explanations for the markedly different renal outcomes. Since the time
these volunteer studies were conducted, we have learned that protein-
uria can occur after isoflurane anesthesia,” and albuminuria can occur
after epidural anesthesia.” These findings suggest that renal hypoper-
fusion, rather than any one volatile anesthetic, may explain the pro-
teinuria. The merits of having repeated this research protocol are
clear—we have furthered our understanding and knowledge of renal
function after general anesthesia and have generated new questions.
The ethics of performing this study also should be clear.

The second issue raised by Dr. Saidman is the potential for conflict
of interest resulting from close, prolonged and repeated relationships
with pharmaceutical companies. Dr. Saidman incorrectly suggests that
our research has long been supported by Abbott and fails to point out
our long-standing NIH and VA support to evaluate volatile anesthetics
in humans. I am not a consultant to Abbott and do not advise them on
their new product development. I have received only a limited amount
of funding from Abbott for five studies with sevoflurane over a period
of four years. Three studies were preclinical trials used for registration
of sevoflurane with the FDA.'°"'* These three studies were tightly
regulated and all data were carefully scrutinized by us and by indepen-
dent study monitors to meet Food and Drug Administration require-
ments of good clinical practice. The remaining two studies with
sevoflurane were Abbott-sponsored, postmarket studies"' that were
designed by our research group based on independent research re-
sults. We do not believe this constitutes a close, prolonged involve-
ment with a pharmaceutical company. In fact, we also have had several
investigator-initiated studies funded by Zeneca and Ohmeda. Similar to
several of our studies with Abbott, we defined the hypothesis, de-
signed the protocol, and conducted the study without pharmaceutical
oversight or intervention to answer a scientifically valid question.
Although these small protocols are not good candidates for govern-
ment funding, they can and do address important, clinically relevant
questions.

Perhaps it is a combination of our previous National Institutes of
Health-supported work that demonstrated an undesirable effect of
desflurane on sympathetic outflow combined with our current dem-
onstration of preserved renal function with sevoflurane that gives the
appearance of a long-standing alliance with Abbott, or the appearance
of “a knight jousting on a battlefield.” However, battles for country
have evolved to more civilized public debates. This is most common in
politics, but has become increasingly prominent in science. In contrast
to politics, scientific debates mandate scientific evidence to support
opposing viewpoints. The present “debate” becomes more difficult to
sort out (and perhaps explains Dr. Saidman’s concerns) because both
Dr. Eger’s and our research studies were similar in design but glaringly
different in outcomes. However, the fact that some of these studies
were supported by a pharmaceutical company rather than by a gov-
ernment agency should not reflect on the integrity of the investigators
or on the quality of the science. Despite the reservations of many, a
working relationship between academicians and pharmaceutical com-
panies often is essential to understand drugs common to the practice
of anesthesia. The key to such support in our lab has been to develop
our own protocols based on scientific curiosity, rather than on the
marketing strategy of the pharmaceutical company, and to maintain an
intellectual independence from the sponsor.
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