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ceded by emesis. These investigators suggested that concentrations of 200 to 300 ~g/mL of phenylacetate could be maintained
in their patients, 1 of whom had a brain tumor, by using adaptive
control dosing (266 ± 40 mg/kg per day of phenylacetate). Maintenance of plasma phenylacetate concentrations at 400 ~g/mL
proved to be too toxic. Because patients with recurrent gliomas
often have underlying central nervous system injury as a consequence of tumor or previous treatment (or both), they may be
unable to tolerate higher concentrations of phenylacetate because
of toxic effects. The safety of higher concentrations of phenylacetate in patients with recurrent gliomas has not been documented in appropriately designed trials published in peer-reviewed journals.
Interpretation of tumor response in patients with recurrent
gliomas is complicated by multiple factors. Most patients have had
prior radiation, and radiation can cause both subacute and late
changes on magnetic resonance imaging, which may mimic tumor
progression. These changes may resolve spontaneously or with use
of corticosteroids. Thus, in any study on recurrent gliomas, some
patients may not have recurrent glioma but only delayed treatment
effect. Moreover, changes in doses of corticosteroids, changes
related to prior surgery, and variability in scan technique can all
mimic either tumor progression or tumor regression. An appropriate review of study methods is necessary to interpret reports of
tumor responses in any study on recurrent gliomas. Burzynski
states that 4 of 8 evaluable patients with astrocytoma had objective
responses in an ongoing clinical trial. Chang et al' found that only
7.5% of 40 patients had any evidence of transient tumor shrinkage
with continuous infusion of phenylacetate. This low response rate
may reflect not only true biologic activity of phenylacetate but also
other influences on neuroimaging studies. Neuroimaging technology has major limitations. Interpretations of tumor regression in
studies on recurrent gliomas should be viewed cautiously and in the
context of these limitations.
Finally, interpretation of tumor necrosis after both radiation
therapy and drug therapy is problematic. Radiation necrosis after external-beam radiation, especially after stereotactic radiosurgery, is well documented. With the exception of studies using
direct intra-arterial administration of chemotherapy, tumor necrosis after drug therapy is poorly documented. Because necrosis was
proved by biopsy in 2 of our patients after stereotactic radiosurgery, we believe the more likely cause was the radiation rather
than drug effect.
Jan C. Buckner, MD
Joel Reid, PhD
Mayo Clinic Rochester
Rochester, Minn
Mark Malkin, MD, FRCPC
Memorial Sloan-Kettering Cancer Center
New York, NY
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Plant Stanol Esters and Vitamin K
To the Editor: Plant stanol esters (PSEs) are being developed as
novel food ingredients that can substantially reduce serum total
and low-density lipoprotein cholesterol concentrations. Because
PSEs inhibit cholesterol absorption in the intestine, their potential
effect on fat-soluble vitamins is of interest. Recent data have
shown that PSEs do not significantly affect serum retinol, lXtocopherol, or 25-hydroxyvitamin D concentrations. I However,
there are no data on PSE and vitamin K metabolism. More specifically, any potential interaction between PSEs and the anticoagulant warfarin would be of great clinical relevance.
An 8-week open-label trial (Sistostanol Feasibility Study) of
PSE-fortified margarinelike spread (4.5 g/d) was conducted in a
community-dwelling population of 500 subjects in Olmsted
County, Minnesota. Nine subjects (7 male and 2 female) underwent anticoagulation with warfarin before study entry. All the
subjects received anticoagulant therapy for at least 3 months
before enrollment in the study.
Indications for anticoagulation in these patients included transient ischemic attack, recurrent deep venous thrombosis, and
atrial fibrillation. Warfarin dose and baseline prothrombin time
(PT) and international normalized ratio (INR) were recorded for
each subject. Daily warfarin doses were titrated to achieve a target
INR of 2.0 to 3.5.
After 8 weeks of using PSE-fortified margarinelike spread, no
subject experienced any adverse bleeding. There were no changes
in warfarin dose related to PSE use. Subjects 1 through 8 consumed an average of 3 servings of PSE daily (total dose, 4.5 g)
(Table 1). Subject 9 was noncompliant and consumed an average of 0.8 serving of PSE daily. In subject 5, the INR increased
during the study because of an increased dose of warfarin prescribed by the primary care physician just before study entry to
obtain an INR between 2.0 and 3.0. Baseline and end-of-study
warfarin dosages, average PT, and average INR at baseline and
during the 8-week study period, as well as the PT and INR values
obtained at the end of the study for the 9 subjects who underwent
anticoagulation with warfarin, are listed in Table 1. No baseline or
end-of-study values are reported for subject 3 because he could
not be reached to give consent for the release of his medical
records.
Patients receiving anticoagulant therapy, such as warfarin, are
routinely monitored by determination of their INR and PT values.
The effect of warfarin on INR and PT is influenced by the amount
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Table 1. Baseline and End-of-Study Warfarin Doses and PT and INR Values*

Subject
I

2
3
4
5
6
7
8
9
Average

Baseline
warfarin
dose (mg/d)
5
2.5
5
2.5
8
5
3
6
5
4.67

Baseline
PT (s)

Baseline
INR

28
2.8
20
2.0
No value
No value
16
1.6
18
1.8
2.5
18
16
1.9
27
2.7
Taperingdose
20.4
2.19

End
warfarin
dose (mg/d)
5
2.5
5
2.5
8
5
3
6
2.5
4.39

In-study
PT (s)

In-study
INR

27
2.7
23
2.3
No value
No value
18
1.8
29
2.9
18.7
2.6
17.9
2.4
29
2.9
Tapering dose
23.2
2.51

Last PT (s)

LastINR

Duration of
PSE use at
time of last
test (wk)

27
24.5
No value
15
26.7
20.9
17.3
28.9
Tapering dose
22.9

2.7
2.45
No value
1.5
2.67
3.2
2.2
2.89
Tapering dose
2.52

8
8
No value
8
8
8
7
7
Tapering dose
7.7

*INR = internationalnormalizedratio; PSE = plant stanol ester; PT = prothrombintime. PT and INR valuesare averages of values over the 2 monthsprior
to the study. In-study values are 8-week averagesduring PSE use.

of dietary vitamin K. Body stores of fat-soluble vitamin K are
limited (typically, 1-2 mg in adults), and in healthy persons who
are receiving no anticoagulant therapy, a vitamin K-deficient diet
can lead to a slight but statistically significant prolongation of the
PT over a 3-week period." Thus, any meaningful decrease in the
levels of vitamin K in subjects consuming PSE would result in an
increase in INR and PT, particularly in this population. The
results of this study indicate that the INR and PT were not meaningfully influenced by the concomitant use of PSE in patients who
previously underwent anticoagulation with warfarin. No changes
in the dose of warfarin were necessary during the 8-week treatment period with PSE-fortified margarinelike spread. Although
no data are available for a period longer than 2 months, these
results suggest that PSEs do not substantially affect vitamin

K-dependent hemostasis (as measured by INR) in patients receiving warfarin.
Tu T. Nguyen, MD
Lowell C. Dale, MD
Mayo Clinic Rochester
Rochester, Minn
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