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Dear Editor,

We read with interest the contribution by Dr.
Kostopanagiotou and colleagues describing the dif-
ferential impact of volatile and intravenous anaes-
thetics on select hormonal and immune parameters
of the stress response in the swine.! We would like to
highlight earlier human data of ours (some of which
unpublished to date) as well as from others that are
pertinent to this interesting line of research and gen-
erally supportive of the authors’ conclusions.

One of us (NJS) participated in a pilot clinical
study involving 55 healthy postmenopausal women
who had undergone total intravenous anaesthesia
(TIVA) with various agents in the context of elective
surgery for non-infectious or non-trauma indications
in order to investigate their hypothalamic-pituitary
(HP) axis responses to such agents.? The anaesthetics
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used (in various combinations and at standard doses)
were: thiopental, ketamine, dehydrobenzperidol
(droperidol), fentanyl, diazepam, and midazolam.
Pancuronium or vecuronium was used briefly only
during intubation, and atropine was given solely on an
as-needed basis. No volatile anaesthetics were used,
while standard monitoring of cardiovascular, hemody-
namic or respiratory parameters took place, although
was not formally recorded for data analysis in this
clinical study. Sampling and hormonal investigations
in all patients were performed: a. within 15 min prior
to entering the anaesthesia suite (“true” baseline), b.
at the time of initiation of anaesthesia induction, and
c. during the period between 5 min since completion
of the induction phase of anaesthesia and entry into a
body/articular cavity or superficial organ (e.g. breast
or lymph nodes). The skin/subcutis/fascial incision
time was included in the latter period. The depth of
anaesthesia was monitored via the Patient Response
to Surgical Stimulus (PRST) score.’ Blood samples
were obtained every 5 min for a period of 18.5 +
12.3 min (mean + SD) following completion of the
induction phase of anaesthesia. Trends were analyzed
using standard statistical methods and all parameters
were compared to baseline. The following variables
were measured in either plasma or serum: Prolactin
(PRL), Thyrotropin (TSH), Free Thyroxine (FT4),
Total Triiodothyronine (TT3), Adrenocorticotropin
hormone (ACTH), Cortisol (F), B-Endorphin (3-EP),
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p-Lipotropin (f-LPH), Corticotropin-Like Intermedi-
ate Peptide (CLIP), Epinephrine (E), Norepinephrine
(NE), Dopamine (DA), Neuropeptide Y (NPY),
Interleukin-1f (IL-1p), IL-6, and circulating soluble
IL-2 receptor alpha (sIL2Ra).

The results of our earlier analysis for PRL and
the HP-thyroid axis parameters have been previously
published.? These showed that thiopental and keta-
mine (probably via a cholinergic mechanism), as well
as dehydrobenzperidol (droperidol) (most likely via
a dopaminergic mechanism), increased PRL levels
significantly (p<0.05), while fentanyl, diazepam, and
midazolam did not alter basal PRL values. TSH, FT;,
and TT3 levels remained unaffected by all drugs
tested, though ketamine, a N-methyl-D-aspartate
(NMDA) receptor antagonist, showed a non-statisti-
cally significant tendency to increase both TSH and
TT3 levels (p values: 0.08-0.10). The relative lack of
response of TSH values to the stress of intravenous
anaesthesia and/or cavity non-breaching surgical
incision was attributed to either the slower release of
TSH stores or the possible involvement of a central
somatostatinergic mechanism.?

We now proceeded with re-analysis of the re-
mainder of the earlier data (which had remained
unreported). In agreement with the findings by Ko-
stopanagiotou et al, as well as others,*’ significant
and persistent increases were found in ACTH, F,
B-EP, B-LPH, and CLIP for all drugs (p<0.05) ex-
cept diazepam and midazolam. The highest degree
of activation of the HP-adrenal axis was seen with
ketamine and fentanyl. Of interest, this is in contrast
to findings in rats exposed to 40 days of chronic mild
stress, in which circulating ACTH and corticosterone
levels were normalized by acute and chronic ketamine
treatment.® Plasma DA, IL-1p, and IL-6 did not
change over time in any of the patients, irrespective
of TIVA agent administered, with the exception of
a mild upward trend in DA levels following thiopen-
tal—which remained statistically non-significant vs.
baseline. Levels of circulating sIL-2Ra remained
fairly low in all patients, with the exception of one
patient in whom a high baseline value decreased
post-midazolam. This pattern of response of in-
flammatory markers was overall consistent with the
report by Kostopanagiotou et al; however, others have
observed significant increases in plasma cytokines,

especially IL-6, during anesthesia.’ A complex pattern
of mostly parallel changes in E, NE, and NPY were
observed, most consistent with a biphasic response
to thiopental and ketamine, with a pattern showing
an intermediate peak and then a smooth decrease in
levels. No effect on catecholamine output was seen
with droperidol, diazepam or midazolam, while a
statistically significant decrease in NE (but not E or
NPY) levels was observed after fentanyl. We could
not exclude the possible interference of cardiovascu-
lar instability with the catecholamine level changes.
With regard to catecholamine excursions, under
sevoflurane-based anaesthesia, patients who received
intermittent boluses of fentanyl had higher levels of
NE and E 30 min after starting cardiopulmonary
bypass than those receiving remifentanil.” Moreover,
in children undergoing inguinal herniotomy, plasma
E levels were significantly reduced in those who were
given intravenous fentanyl compared to the control
group who had general anaesthesia plus a caudal
block, while plasma NE levels were not different
between these groups.'’

In conclusion, our data in humans strongly support
the hypothesis brought forth by Kostopanagiotou et
al, i.e. that various general anaesthetics exert a differ-
ential effect on the hormonal/immune stress response
(independently of the effect of the surgical insult per
se). Further, we also concur with the notion that one
would ideally need to choose a particular type of
anaesthetic in order to obtain a preferred pattern of
reaction of the stress system, which would be optimally
homeostatic and befitting to the particular clinical
situation. Although data on this topic are rapidly
accumulating,'> !> more extensive clinical studies are
needed. Indeed, the matching of specific anaesthetic
agents to specific clinical scenarios—based on neu-
rohumoral, hormonal, and immune data—could lead
to substantial improvement in patient outcomes both
in surgery and in intensive care settings.
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