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To the Editor: Both the point and the counterpoint side (3)
cited our congress abstract (4), which reported increased
hemoglobin mass (Hbmass), red cell volume (RCV), V02 mass
and a correlation coefficient (r) of ~0.7 between AHbunass
and AV0; max for female and male athletes. Yet this corre-
lation has to be put into perspective by the limited number
of athletes (5 females and 5 males). When females and
males were taken together, r was reduced to 0.35. However,
our experiences (including actual unpublished data) with
national team (4) and world class athletes (5) support the
findings of Levine and Stray-Gundersen (2), namely that an
adequate hypoxic dose increases Hbmass and RCV, and this
may positively affect aerobic performance. This coherence
may be diminished by a series of confounding factors such
as an inadequate hypoxic dose, an inadequate training stim-
ulus, measurement error of RCV and Hbpy,ss determination
(1), different individual responses to altitude, medical prob-
lems, and difficulties of timing the performance after the
LHTL training camp. However, we agree with Dr. Gore that
one of the most important aspects in this debate is measure-
ment error of RCV and Hbass (1, 3) and that further studies
in this field are needed. To our knowledge, there has been no
controlled LHTL study with elite endurance athletes that
used an estimated high enough natural hypoxic dose,
measured Hbp,.e with the carbon monoxide rebreathing
method, controlled for blood doping, and related the
changes of Hbpass in relation to measured error of Hbmass
measurement.
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To the Editor: The arguments presented for and against the
potential influence of augmented red cell volume on exercise
performance (2) are based primarily on the classic dimensions
of “exercise performance,” namely maximum oxygen uptake
in the laboratory and running time for endurance events on the
track (3). The underlying hypothesis is that a major determi-
nant of “performance” is oxygen transport. Hence augmenting
red cell volume should increase oxygen transport by increasing
the oxygen carrying capacity of the arterial blood and/or
increasing maximum cardiac output by increasing blood vol-
ume. However, data on these basic parameters of oxygen
transport are conspicuously absent. For example, during per-
formance at low altitude, is oxygen carrying capacity (hemo-
globin concentration) actually higher after altitude exposure?
Hemoglobin concentration is highly dependent on changes in
plasma volume, and just as hemoconcentration follows ascent
to altitude, so hemodilution promptly follows descent; hemo-
globin concentration has been shown to fall >1 g/100 ml I
within 24 h. Is maximum cardiac output significantly altered
after altitude exposure? Hemodilution (plasma volume expan-
sion) should increase blood volume and, when added to aug-
mented red cell volume, ventricular filling pressures should be
higher, enhancing stroke volume. Are stroke volumes larger at
sea level after altitude exposure? Is there any change in the
fraction of the cardiac output distributed to the exercising
muscles? Pulmonary diffusing capacity has been reported to
increase during a sojourn at altitude (1). Is there any measur-
able improvement in arterial blood oxygenation (oxygen con-
tent) during maximal exertion at Jow altitude after exposure to
moderate altitude?
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To the Editor: There is common agreement that erythropoiesis
is stimulated during altitude exposure and that an increase in
red cell volume (RCV) causes improved aerobic capacity (35).
However, Gore and Hopkins suggest that the 5-8% increase in
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