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Anticoagulation in Renal Failure Is Safe and
Effective

Hartmann et al presented important principles of
drug therapy in patients with renal failure. However,
concrete individual recommendations regarding anti-
coagulation given in the article have to be corrected.
Uremic bleeding disorder simultaneously combines
bleeding risk with procoagulatory activity and
increased risk of thrombosis. Especially patients with
severe renal failure (GFR <30 mL/min) present with
increased cardiovascular morbidity and mortality. Then
any type of anticoagulation incurs an increased risk of
hemorrhage and requires critical selection of the anti-
coagulatory drug using appropriate dosage and labora-
tory monitoring. Patients with severe renal failure are
usually not represented in study populations, even for
the newer oral anticoagulants.

Low molecular weight heparins have notably
improved the options for anticoagulation compared
with unfractionated heparin and vitamin K antagonists.
The articles’ conclusion, not to use enoxaparin in
patients with GFR <60 mL/min, is wrong. Enoxaparin
is the low molecular weight heparin that has been most
extensively studied for all stages of renal failure and is
explicitly licensed for a GFR<30 mL/min with clear
recommendations how to adapt the dosage. Suggesting
tinzaparin as an alternative in this context is not reason-
able.

As assessed by permeation chromatography, enox-
aparin is the low molecular weight heparin with the
highest content of defined oligomers, whereas tinza-
parin to a substantial extent resembles unfractionated
heparin (1). The wording of accumulation “in a deep
compartment” in the article remains an enigma. In
acute coronary syndrome, using enoxaparin yields a
mortality advantage without increasing hemorrhage-
associated complications, even in severe renal failure
(2, 3). Mahe et al did not observe more hemorrhagic
complications in the referenced study for enoxaparin
than for tinzaparin, although the dosage of enoxaparin
had not been adequately adjusted in some cases and not
adapted according to laboratory monitoring.

The IRIS study investigated tinzaparin versus
unfractionated heparin in venous thrombosis and found
a higher mortality for tinzaparin in patients with renal

failure who were older than 70.
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Antithrombotic Prophylaxis and Therapy in
Renal Failure

The authors postulate a “deep compartment” for enox-
aparin. This is surprising in view of a distribution
volume of some 5 liters and monophasic elimination
(compare product information). Because of the struc-
tural differences of low molecular weight heparins, the
pharmacokinetics of each low molecular weight
heparin should be examined individually (1). Such sub-
stance specific studies in renal failure have been pub-
lished for enoxaparin for a long time and have resulted
in different dosage recommendations (1, 2, product in-
formation). Unfortunately, all this was ignored in the
review article. For this reason, the article’s conclusions
directly contradict the national and international
licensing status of enoxaparin (for example, the US
Food and Drug Administration [FDA]’s or the German
Federal Institute for Drugs and Medical Devices
[BfArM]’s).

After repeated subcutaneous administration of the
prophylactic dose (40 mg) in patients with a creatinine
clearance <30 mL/min enoxaparin, the area under the
plasma concentration time curve (AUC) is increased by
an average of 65%. Because of this, the prophylactic
dose in patients with severely restricted renal function,
according to the existing risk of thromboembolism
should not be higher than 20 mg or 30 mg. After admin-
istration of the therapeutic dose (1 mg/mg KG b.d.) in
severely impaired renal function, the AUC has been
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shown to double. In the product information it is there-
fore recommended to reduce the dose by 50%. Registry
data from 4687 patients with acute coronary syndrome
without ST-segment elevation and moderately to
severely impaired renal function imply that low
molecular weight heparins (more than 80% of patients
were treated with enoxaparin) result in less severe hem-
orrhages than treatment with unfractionated heparins
(3). Especially in the situation of medication treatment
in chronic renal failure, which poses particular difficul-
ties for the treating physicians, all existing studies and
the licensing status should be given enough attention

when evaluating therapeutic options.
DOI: 10.3238/arztebl.2011.0112b
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Vote in Favor of Insulin

Hartmann et al postulate that metformin should be sub-
stituted by sitagliptin in patients with an eGFR below
60 mL/min.

This recommendation is surprising—on the one
hand, compensated renal failure is increasingly being
challenged as a contraindication to metformin (1). In
the United Kingdom, only a creatinine concentration of
>1.5 mg/dL is regarded as a contraindication. A
recently published Cochrane review (2) did not find
any indication that use of metformin leads to lactic
acidosis more often than other antidiabetes drugs.

On the other hand the recommendation is surprising
because sitagliptin is a substance about which no more
is known than the fact that it lowers blood glucose con-
centrations. In the meantime, many reports have been
received about the potential of sitagliptin to cause harm
(3). A short monograph from the Drug Commission of
the German Medical Association does not recommend
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its use in moderate or severe renal failure because not
enough studies exist.

The UKPDS 34 showed that near-identical lowering
of HbA,  benefits patients to extremely varying
degrees, depending on whether metformin or other sub-
stances are used. Just now, the European Medicines
Agency has ord ered to take rosiglitazone off the
market—another sign for the fact that lowering HbA .
by means of medication is a very weak indicator of its
use. It is not clear why the article recommends sitaglip-
tin, a substance about which we do not know whether
its use affects patient-relevant end points positively or
negatively. Why did the authors not vote in favor of in-
sulin, just in case that metformin should really not be

used in more severely restricted renal function?
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Dialysis After Administration of Gadolinium?

In their comprehensive article, the authors present
“special aspects of medication therapy in renal failure.
For the suggested immediate hemodialysis after admin-
istration of gadolinium in patients with an eGFR <30
mL/min, a more differentiated perspective is required.
The recommendation to follow gadolinium admin-
istration in an eGFR <30 mL/min with hemodialysis
treatment relates primarily to patients who are already
participating in a chronic dialysis program. To insert a
central venous catheter in patients with an eGFR <30
mL/min particularly to eliminate gadolinium and to
follow up with dialysis does not reflect current practice
nor the recommendations.

In another section, the authors warn about prescrib-
ing metformin in patients with increasingly deteriorat-
ing renal function and recommend the DPP-IV-
inhibitor sitagliptin for an eGFR <60 mL/min. They
recommend halving the dose in patients with an eGFR
<30 mL/min. According to product information,
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sitagliptin is not recommended in patients with an
eGFR <50 mL/min (at least in Germany).

For completeness’s sake it should be mentioned that
the “calcium phosphate product” is not acknowledged
in the current KDIGO guidelines for chronic kidney
disease—mineral and bone disorder. The individual
serum measurements of calcium and phosphate should
be interpreted together and used for guiding clinical
treatment. The mathematical construct of a calcium
phosphate product is not explicitly recommended any
more.

I doubt whether calcium-free phosphate binders such
as sevelamer or lanthanum should be used only in cases
of intolerance or ineffectiveness. I also doubt whether a
stepwise scheme exists for administering phosphate
binders. Good quality studies have shown that the
efficacy of phosphate binders is similar, whether they
contain calcium or not. However, aluminum-free phos-
phate binders should be given only temporarily, accord-
ing to current guidelines. And why lanthanum should
be given only temporarily does not become clear from
current scientific data and existing guidelines.
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The Problems of Empirical Formulas

The frequent use of the MDRD formula to estimate the
GFR should not mislead us about the fact that it is an
empirical formula. This is obvious from the failure of
the measurement unit calculation: The units of
measurement on the right hand side do not yield the
unit of measurement of the GFR (mL/min/1.73 m?).
The MDRD formula in all its variants is the result of an
estimate (regression analysis) of the '*’I-iothalamate
clearance by using serum concentrations of creatinine
and other patient data (1). If the data of an individual
patient are entered, however, the result is not his or her
individual GFR but the mean GFR of the cohort under
investigation at the point that corresponds to the pa-
tient’s data.

The probability that this mean value is consistent with
the individual GFR equals zero. The individual GFR
can be captured with any certain probability only with-
in a confidence interval. It is therefore incorrect to
Ocalculate using an empirical formula without confi-
dence interval.

The problem is alleviated if the estimated GFR is not
used per se but to determine a CKD stage, but it con-
tinues for the transitions between stages. Furthermore,
in Table 1 the authors assigned to the CKD values GFR

values with the unit of measurement mL/min and not
mL/min/1.73 m?, which means that the relation to the
MDRD formula is misleading (2).
A further problem is the conversion of the GFR esti-
mated with the MDRD formula into the absolute GFR
by using the individual body surface area obtained with
the Mosteller formula,—also an empirical formula (3).
Mosteller did not report a confidence interval; but it can
be presumed to be substantial. In the calculation, the
confidence intervals of both formulas go into the end
result and thus increase the uncertainty. In order to
measure the absolute GFR, a clearance procedure
seems to be more suitable.
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In Reply:

We agree with Nocke that a clearance method is
desirable to measure the individual glomerular fil-
tration rate (GFR). The MDRD2 formula, however,
constitutes an enormous advance in the routine esti-
mation of the GFR and therefore in simply establishing
clinical stages of renal function.

As Ozcan says, in patients with a GFR <30 mL/min
who are not receiving dialysis it needs to be critically
considered for the individual whether hemodialysis has
to be performed after administration of gadolinium.
Gadolinium can be dialyzed, but the clinical benefit of
dialysis is unproved. In patients who did not have
dialysis before, the risks and benefits of catheterization
for dialysis need to be considered.

The practice of evaluating calcium and phosphate in-
dividually should not be relinquished. It does make
sense, however, to start with the tested and more cost-
effective medications before using new preparations
that are heavily advertised.

We don’t think that terms such as “compensated
renal failure” or referring to creatinine values is helpful
in adapting dosages. Instead of the creatinine concen-
trations reported by Giinther Egidi, of >1.5 mg/dl, we
would advise not to use metformin from a defined GFR
level. A “safety range” in case of renal deterioration is
advisable, since lactic acidosis in patients taking
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metformin is associated with high lethality. A study
with diabetes patients with renal failure (including
patients with a GFR <30 ml/min) found that sitagliptin
is sufficiently safe (1).

Enoxaparin does not have a single distribution
volume—such as Paar, Kienmitz, and Rosin write, on
the basis of the licensing data, but corresponding to a
two-compartment pharmacokinetic it has a peripheral
compartment (2). The central distribution volume is
estimated to be 6.78 liters and the peripheral distribu-
tion volume at 6.19 liters. Accordingly, the terminal
distribution volume can be calculated to be some 23
liters. The non-renal clearance is 0.229 L/h and the
renal clearance 0.744 L/h in normal renal function.
From these values, the calculated half-life for the rapid
elimination phase is 3 hours (T,,,) and for the slow
elimination phase it is 16 hours (T),p). If repeated
doses are given, the accumulation factor is much higher
in the second compartment (Rg) than in the first com-
partment (R, )—an effect that increases in patients with
renal failure.

Consistent with this, enoxaparin has the highest
accumulation factor compared with dalteparin, nadro-
parin, and tinzaparin (3). It is the subject of controversy
how the dosage for enoxaparin should be adjusted. Cal-
culations have shown that if the dose is administered
every 24 hours only, therapeutic gaps may occur (2). In
view of recent data we do not think it is contradictory to
recommend against using a medication, even though it
may be formally licensed. In the prospective registry
study by Collet (2005) that Reinhard Klingel cites, it
seemed that for a GFR <60 mL/min mortality was
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lower in patients receiving unfractionated heparin than
in those receiving enoxaparin if glycoprotein ITb/IIla
inhibitors were given simultaneously. Two studies have
shown that in patients with renal failure, significantly
more hemorrhages developed under enoxaparin than

for unfractionated heparin or fondaparinux.
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