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tensin system in patients with type 1 diabetes did 
not slow nephropathy progression but slowed the 
progression of retinopathy. These findings may 
stimulate the widespread use of blockers of the 
renin–angiotensin system in normotensive pa-
tients with type 1 diabetes and normoalbuminu-
ria. However, a higher incidence of microalbu-
minuria in the losartan group, which had the 
best retinopathy outcome, raises concern about 
possible adverse renal effects of blockade of the 
renin–angiotensin system in these patients. Do 
we have to trade nephropathy for retinopathy? 
Further studies are warranted, but a closer look 
into the data in the study by Mauer et al. might 
help clarify this question. For instance, the renal 
outcomes of patients without retinopathy pro-
gression in each group should be compared. Un-
til more data are available, we would think that 
blockade of the renin–angiotensin system in 
normotensive patients with type 1 diabetes and 
normoalbuminuria, even with angiotensin-con-
verting–enzyme inhibitors, should not be gener-
ally recommended.
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The authors reply: Although genetic predispo-
sition to hypertension is associated with an in-
creased risk of diabetic nephropathy in patients 
with type 1 diabetes, as Tamsma correctly points 
out, this does not mean that systemic hyperten-

sion is an important precondition for early mes-
angial expansion. In fact, earlier studies strongly 
suggested that hypertension in patients with type 
1 diabetes is more likely the consequence than 
the cause of mesangial expansion.1 Nevertheless, 
the results of the Renin–Angiotensin System 
Study (RASS) should not be extrapolated to the 
relatively uncommon circumstance of patients 
with diabetes, normoalbuminuria, normal or in-
creased glomerular filtration rate, and systemic 
hypertension. The fact remains that the large 
majority of patients with diabetes and normoal-
buminuria are normotensive, and renal benefits 
from blockade of the renin–angiotensin system 
could not be demonstrated in such patients. If 
precise early predictors of diabetic nephropathy 
become available, new studies including only pa-
tients at high risk would be warranted. In regard 
to the suggestion by Katavetin and Katavetin 
about patients without retinopathy progression, 
the RASS does not have sufficient power for this 
kind of subanalysis. We agree that further stud-
ies are warranted.
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Rhabdomyolysis and Acute Kidney Injury

To the Editor: Bosch and colleagues (July 2 is-
sue)1 observe that although conventional hemo-
dialysis filters do not remove myoglobin (molec-
ular weight, 17.8 kD), hemodiafiltration with 
super-high-flux dialyzers may be effective.2 We 
used a hemodialysis prescription with a super-high-
flux dialyzer (HCO-1100, Gambro) that efficient-
ly removed molecules of up to 60 kD. In two pa-
tients with rhabdomyolysis and acute kidney injury, 

the mean serum myoglobin clearance with a sin-
gle dialysis treatment was 59%.3 A 4-hour dialy-
sis treatment cleared myoglobin from the equiva-
lent of 9 liters of extravascular fluid (twice the 
intravascular volume). The kinetics of myoglobin 
that we observed were similar to the kinetics of 
free light chains (25 to 50 kD).4

The experience gained in the use of super-high-
flux dialysis to remove free light chains in myelo-
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ma kidney (or cast nephropathy) should expedite 
the development of a randomized trial of the 
removal of myoglobin. A randomized, controlled 
trial of the use of super-high-flux dialysis to re-
move free light chains is under way.5
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To the Editor: In their review article on rhabdo-
myolysis and acute kidney injury, Bosch et al. 
summarize the limited efficacy and prognostic 
impact of extracorporeal myoglobin removal by 
standard blood-purification techniques. New op-
tions are now possible given the availability of 
protein-permeable, high-cutoff filters in Europe 
(filing for approval by the U.S. Food and Drug 
Administration is in preparation). These filters 
are currently under investigation for elimination 
of nephrotoxic free light chains in cast nephrop-
athy associated with multiple myeloma.1 With an 
in vivo molecular cutoff at 45 kD, high-cutoff 
filters are effective in eliminating the 17-kD mol-
ecule myoglobin.2 We have used high-cutoff he-
modialysis for myoglobin removal in severe rhab
domyolysis. Myoglobin clearance with high-cutoff 
filters, corrected for membrane-surface area, is up 
to 20 times as high as myoglobin clearance with 
standard high-flux hemodialysis in intraindivid-
ual comparison. With the use of full-size, high-
cutoff filters for 2.1 m2 of membrane-surface area 
(Theralite, Gambro), myoglobin clearances in ex-
cess of 70 ml per minute can be obtained, result-
ing in a rapid and highly effective reduction of 
the plasma myoglobin concentration.
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The Authors Reply: Basnayake and colleagues 
comment on the potential use of extracorporeal 
removal of myoglobin with the use of super-high-
flux dialysis membranes, and Heyne and colleagues 
suggest the use of high-cutoff membranes for this 
purpose. Although the experience with super-high-
flux membranes or high-cutoff membranes may 
be encouraging, it is still limited. A number of 
questions about myoglobin metabolism, kinetics, 
and body distribution have not been answered, 
and these issues may complicate the application 
of the appropriate extracorporeal treatment in 
terms of frequency, duration, and intensity.1 In 
addition, high-cutoff membranes with reported 
molecular-weight cutoff values of approximately 
50 kD (100 kD in the article by Naka et al.2) may 
be associated with unwanted losses of albumin 
or other components that may be dangerous for 
the patient. We believe that although these tech-
niques are promising, randomized, controlled clin-
ical trials will be necessary before they can be 
recommended. Therefore, we would emphasize 
that since conventional dialysis or standard hemo-
filtration has not achieved clinically significant 
myoglobin removal,1,3 and the experience with 
high-cutoff membranes or super-high-flux mem-
branes is limited, at present, these techniques can-
not be recommended for the preventive removal 
of myoglobin in rhabdomyolysis.

In Table 3 of our article, we recommend that 
volume replacement with normal saline solutions 
should be used for the prevention or treatment of 
rhabdomyolysis-induced acute kidney injury. The 
use of solutions containing bicarbonate is optional 
because their benefits have not been firmly dem-
onstrated. Although slightly hypertonic bicarbon-
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ate solutions have been used by some investiga-
tors and are commonly used in some countries 
as 1/6 M sodium bicarbonate (1.4% sodium bicar-
bonate),3 we agree with others4,5 that they should 
be isotonic or even slightly hypotonic. Since nor-
mal saline, commonly called isotonic saline is in 
fact slightly hypertonic (154 mmol per liter of so-
dium and chloride), the alternation with 100 mmol 
of bicarbonate in 1 liter of 5% dextrose is the 
most appropriate option if alkalinization is used. 
If 0.45% saline is to be used, it should be com-
bined with 50 to 70 mmol of bicarbonate (rather 
than the 100 mmol listed in Table 3 of our arti-
cle). As recommended in the text, volume reple-
tion and alkalinization in patients with rhabdo-
myolysis should be monitored by the frequent 
measurement of levels of urine pH and serum bi-
carbonate, potassium, and calcium.
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Primary Care — Lifelines and Shortages
To the Editor: In their Perspective article (June 
25 issue),1 Bodenheimer et al. accurately depict 
our nation’s intensifying primary care crisis. Al-
though studies have found that increasing the 
number of primary care physicians leads to bet-
ter and cheaper health care for their patients,2-4 
surveys also portray these doctors as physicians 
under siege.5 One necessary reform is the equaliza-
tion of compensation between general and spe-
cialty physicians.

Our U.S. system pays much more for proce-
dures than for the medical management of illness. 
In my specialty of orthopedics, Medicare will ap-
prove a charge of approximately $60 for my most 
common office visit but will permit a charge of 
over $350 for carpal-tunnel-release surgery and 
over $1,100 to fix a fractured hip. The carpal-tun-
nel procedure takes me as long as a simple office 
visit, whereas the hip surgery routinely requires 
the time of three patient visits. The great extent 
of these variations in reimbursement cannot be 
rationally justified.

Addressing these inequalities must be a part 
of any health care reform package. Our country 
cannot tolerate a reduced supply of primary care 
physicians and the corresponding decreased health 
of our citizenry. We specialists should be quite 
proud of the enormous contributions that we 

make, but we cannot claim that our therapies are 
more important than the medical management 
of illnesses such as heart failure and diabetes. We 
need to view reimbursement from the vantage 
point of our primary care colleagues; specialty 
physicians have long opposed Medicare’s relatively 
modest sustainable-growth cuts in reimburse-
ment. Can we envision accepting a 60% cut? We 
would never willingly tolerate that level of com-
pensation, but it is the current average for fam-
ily physicians.6 In a recent survey of primary care 
physicians, only 17% felt that their practices were 
“healthy and profitable.”5 Specialists should sup-
port reimbursement rates that close the gap 
among physicians and thereby improve the via-
bility of primary care. Although new rates would 
come at a cost to specialists, the benefit to our 
patients’ health must be our primary concern.
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