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Reticulocyte Hemoglobin Content in
Critically Ill Patients

To the Editor:

We read with interest the article by Fernandez er /' Reticu-
locyte hemoglobin content (CHr) is a promising marker of
iron metabolism, particularly in the intensive care unit set-
ting where usual markers are often disrupted by inflamma-
tion. In a small cohort of critically ill patients with no evi-
dence of real iron deficiency, we observed a correlation
between C-reactive protein and CHr, suggesting that inflam-
mation rapidly reduces iron availability for erythropoiesis.”
We agree that CHr should be used in future research proto-
cols to monitor the response to iron therapy in critically ill
patients. However, CHr measurements are not routinely
available in most hospitals. In our study, blood samples had
to be stored on ice and sent to an external laboratory within
72 h.” In the study by Fernandez er a/," it would have been
interesting to know the iron status of the patients based on
the ferritin concentration, serum iron concentration, and
transferrin saturation to ensure that there was no coexistence
of true iron deficiency. Also, because CHr is the product of
cellular volume and cellular hemoglobin concentration,
other variables such as mean cellular volume may have af-
fected the CHr values.* In our study, two patients had a
high CHr value (=35 pg) probably secondary to their high
mean cellular volume values (more than 100 f).> CHr seems
to be useful to predict transfusions or to monitor iron ther-
apy but should be interpreted in the context of folates or
vitamin B, deficiencies that may coexist in critically ill

patients.4’5
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From Creatine Kinase-MB to Troponin:
Do We Really Need to Differentiate
between Myocardial Injury and Infarction”?

To the Editor:

We commend Archan ez al." for their excellent review on crea-
tine kinase-MB fraction and troponin for the diagnosis of peri-
operative myocardial infarction (MI) in noncardiac surgery pa-
tients. We, too, recently investigated the utility of creatine
kinase-MB and cardiac troponin I for predicting clinically rele-
vant myocardial injury in two cohorts of patients who had un-
dergone coronary artery bypass surgery (N = 1,576). Similar
to the studies the authors' reviewed, we also found cardiac tro-
ponin I to be superior to creatine kinase-MB in its association
with increased hospital length of stay and mortality.”

When creating a universal definition for MI guidelines,
the Joint European Society of Cardiology, American College
of Cardiology, American Heart Association, and World
Heart Federation Task Force identified five clinical classifi-
cations, although MI associated with coronary artery bypass
surgery is the only category for perioperative ML.> From a
mechanistic point of view, noncardiac surgical perioperative
MI would likely be classified as a type 2 MI, “myocardial
infarction secondary to ischemia due to either increased ox-
ygen demand or decreased supply, for example coronary ar-
tery spasm, coronary embolism, anemia, arrhythmias, hyper-
tension, or hypotension.”

As Archan ez al." correctly note, the universal definition
requires a combination of biomarker elevation and angina
symptoms, electrocardiogram, imaging, or angiography to
diagnose MI. This definition is problematic in the perioper-
ative setting, however, because angina symptoms are not re-
liable in patients undergoing general anesthesia and receiving
analgesics and sedatives. In addition, as a diagnostic tool,
electrocardiogram is often not sensitive enough to detect
ischemia—particularly after cardiac surgery.” Therefore,
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even in the absence of outcome data, we suggest using tro-
ponin as the primary criteria for identifying clinically signif-
icant myocardial injury in all perioperative settings.

We respectfully disagree with Archan ez al.' regarding the
relevance of differentiating between myocardial injury and
myocardial infarction. They correctly point out that tropo-
nin elevation may result from a variety of etiologies, includ-
ing physiologic stress associated with marathon running or
mountain climbing.” Furthermore, the extraordinary sensi-
tivity of currently available biomarker assays permits detec-
tion of a single troponin molecule release even after minimal
exercise.® At present, however, imaging modalities and cel-
lular detection technology are unable to differentiate be-
tween troponin release from the cytosol or damaged cells that
are likely to recover (myocardial injury) and irreversible cel-
lular necrosis (myocardial infarction). Therefore, we suggest
that increased concentrations of circulating troponin, in fact,
reflect a spectrum of myocardial injury. Consequently, the
assignment of a specific cutoff point in an attempt to differ-
entiate between injury and infarction may be counterproductive
to efficient identification of therapeutic interventions.

Jochen D. Muehlschlegel, M.D., M.Sc.,* Stanton K.
Shernan, M.D., Simon C. Body, M.B.Ch.B., M.P.H.
*Brigham and Women’s Hospital, Boston, Massachusetts.
jmuehlschlegel@partners.org

References

1. Archan S, Fleisher LA: From creatine kinase-MB to troponin:
The adoption of a new standard. ANESTHESIOLOGY 2010; 112:
1005-12

2. Muehlschlegel JD, Perry TE, Liu KY, Nascimben L, Fox AA,
Collard CD, Avery EG, Aranki SF, D’Ambra MN, Shernan SK,
Body SC, CABG Genomics Investigators: Troponin is supe-
rior to electrocardiogram and creatinine kinase MB for pre-
dicting clinically significant myocardial injury after coro-
nary artery bypass grafting. Eur Heart ] 2009; 30:1574 - 83

3. Thygesen K, Alpert JS, White HD, Joint ESC/ACCF/AHA/
WHF Task Force for the Redefinition of Myocardial Infarc-
tion, Jaffe AS, Apple FS, Galvani M, Katus HA, Newby LK,
Ravkilde J, Chaitman B, Clemmensen PM, Dellborg M, Hod
H, Porela P, Underwood R, Bax JJ, Beller GA, Bonow R, Van
der Wall EE, Bassand JP, Wijns W, Ferguson TB, Steg PG,
Uretsky BF, Williams DO, Armstrong PW, Antman EM, Fox
KA, Homm CW, Ohman EM, Simoons ML, Poole-Wilson PA,
Gurfinkel EP, Lopez-Sendon JL, Pais P, Mendis S, Zhu JR,
Wallentin LC, Fernandez-Avilés F, Fox KM, Parkhomenko
AN, Priori SG, Tendera M, Voipio-Pulkki LM, Vahanian A,
Camm AJ, De Caterina R, Dean V, Dickstein K, Filippatos G,
Funck-Brentano C, Hellemans I, Kristensen SD, McGregor
K, Sechtem U, Silber S, Widimsky P, Zamorano JL, Morais J,
Brener S, Harrington R, Morrow D, Lim M, Martinez-Rios
MA, Steinhubl S, Levine GN, Gibler WB, Goff D, Tubaro M,
Dudek D, Al-Attar N: Universal definition of myocardial
infarction. Circulation 2007; 116:2634-53

4. Priebe HJ: Perioperative myocardial infarction—aetiology
and prevention. Br J] Anaesth 2005; 95:3-19

5. Apple FS, Quist HE, Otto AP, Mathews WE, Murakami MM:
Release characteristics of cardiac biomarkers and ischemia-
modified albumin as measured by the albumin cobalt-binding test
after a marathon race. Clin Chem 2002; 48:1097-100

6. Sabatine MS, Morrow DA, de Lemos JA, Jarolim P, Braun-
wald E: Detection of acute changes in circulating troponin
in the setting of transient stress test-induced myocardial

1480 Anesthesiology, V 113 « No 6 * December 2010

ischaemia using an ultrasensitive assay: Results from TIMI
35. Eur Heart J 2009; 30:162-9

(Accepted for publication August 24, 2010.)

On Memory, General Anesthesia, and
Sleep

To the Editor:
I read with great interest the erudite editorial that accompa-
nied the article by Pham ez a/* by my colleague, Professor
Lichtor.! In their article, Pham ez /> found no evidence of
implicit memory formation during anesthesia in children.

Without providing clear and concise answers, Lichtor'
asks the following question: Is memory formation during an-
esthesia similar to what goes on during sleep? General anesthesia
abolishes explicit or conscious memory except in the rare
cases of awareness during anesthesia.” The evidence for
memory formation beyond unconsciousness is controversial.
It may occur only during light anesthesia, short of conscious-
ness.* When it occurs, there is only evidence of perceptual,
but not conceptual, priming.” As for sleep, Lichtor' notes
there is evidence that it contributes to the consolidation of
some types of explicit memory. There are also some reports
that it enhances the learning of motor and perceptual skills.®

Lichtor' asks another question: Would patients have better
postoperative control of pain and anxiety if therapeutic instruc-
tions are given both preoperatively and intraoperatively? My
answer has to be negative. For patients to comprehend in-
structions during anesthesia, there must be conceptual prim-
ing, which does not occur during anesthesia— except at its
lightest levels (e.¢., nitrous oxide, opioids, and muscle relax-
ants),” where conscious encoding of stimuli is still possible.”
After a 1988 report that claimed improved recovery and re-
duced hospital stay for patients after surgery,® nearly all cred-
ible and controlled studies failed to replicate this finding or
other beneficial findings relating to postsurgical analgesia,
nausea and vomiting, cessation of smoking, and so on.” The
suggestion by Lichtor' that anesthesia might be similar to
sleep processes that facilitate memory consolidation cannot
be true because anesthetics abolish memory by suppression of
consolidation.'?~12

Finally, although Hermann Ebbinghaus introduced many
important ideas and methods for memory research (with
himself as the sole subject) in the late 19th century, I would
attribute the introduction of implicit or nonconscious forms
of human memory to the literature at a much later date. The
first suggestion that conscious or implicit memory exists was
in 1957, when Scoville and Milner reported the case of pa-
tient H.M., who after surgery for epilepsy was unable to
convert a new short-term memory into a permanent long-
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