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Angiotensin-Converting Enzyme Inhibitors and Diuretics:
Optimal Combination Therapy

TO THE EDITOR: Davis and colleagues’ insightful review of the
Antihypertensive and Lipid-Lowering Treatment to Prevent Heart
Attack Trial (ALLHAT) (1) concludes by raising 2 important ques-
tions: If thiazide diurerics are the first choice for andhypertensive ther-
apy, then what class of drugs should be used next in a stepped-care
treatment program? Should treatment begin with 2 drugs? I propose that
angiotensin-converting enzyme (ACE) inhibitors should be selected next
and initiated simultaneously with diuretics. In support of this strategy, a
secondary stroke prevention trial demonstrated no clinical benefits with
ACE inhibitor monotherapy but found that ACE inhibitors used in
combination with a diuretic dramatically reduced major vascular events
(relative risk reduction, 40%; number needed to treat for benefit, 14)
while providing synergistic blood pressure reduction (2). The mean sys-
tolic blood pressure at baseline among study participants was only 147
mm Hg, suggesting that the recommendation from the Seventh Report
of the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure to start 2 agents only when the
systolic blood pressure is more than 20 mm Hg above target (2) may be
far too stringent in high-risk patients. Moreover, Davis and colleagues
argued that diuretic-associated diabetes might be prevented through
maintenance of serum potassium concentrarion. Angiotensin-converting
enzyme inhibitors uniformly increase potassium concentration, and
multiple trials, including ALLHAT, have demonstrated a reduction in
the development of new diabetes with ACE inhibitor therapy (4, 5).
This paradigm is now being tested prospectively (6). Thus, in terms of
improving clinical outcomes and ameliorating the adverse effects of di-
uretics (hypokalemia, hyperglycemia), ACE inhibitors are an attractive
choice for concurrent therapy with diuretics.

Mori J. Krantz, MD

Philip S. Mebler, MD
Colorado Prevention Center
Denver, CO 80204
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IN RESPONSE: We thank Dr. Krantz for his thoughtful letrer. The
proposed strategy of using a diuretic and an ACE inhibitor simulra-
neously is supported by the effects of combined treatment in the
Perindopril Protection Against Recurrent Stroke Study (PROG-
RESS) (1). However, that study could also be (and was) interpreted
as showing that it’s the blood pressure that matters, especially for
stroke, and blood pressure reduction is much more effecrive with a
diuretic in the regimen. Although the use of ACE inhibitors could in
theory offset the merabolic effects (higher glucose and lower poras-
sium levels) of thiazides, other potassium-sparing regimens may be
just as or more effective, and a randomized trial to compare such
regimens would be valuable. In addition, minimizing the metabolic
effects would not necessarily translate into lower rates of important
clinical outcomes, including coronary heart disease, stroke, and heart
failure. Therefore, an events trial is also needed to test initiating
treatment with different 2-drug combinations where 1 of the drugs is
a thiazide diuretic.
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Ginseng and Warfarin Interactions

TO THE EDITOR: Yuan and colleagues’ Brief Communication (1)
provides an important opportunity to recognize 2 caveats when in-
terpreting the significance of botanical medicine research.

First, terms such as ginseng may actually represent many species.
For example, North American ginseng (Panax quinguefolius L.) is
just one type of commercially available ginseng. From a scientific
point of view, data from a study of P. quinguefolius are not applicable
to other commercially available Panax species that may also go by the
general name ginseng. These include P. ginseng CA Meyer (Asian
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ginseng,) P. japonicus CA Meyer (Japanese ginseng), . psendoginseng
Wallich (Himalayan ginseng), and P. notoginseng (Burk) FH Chen
(Sanqui ginseng, China). In addition, data from a study of any Panax
species cannot be applied to Siberian ginseng, or Eleutherococcus sen-
ticosus (Rupr. & Maxim.) Maximowicz, which is a different genus in
the same family as ginseng (Araliaceac) but does not share any
marker compounds with plants in the Pamax genus.

Second, high-performance liquid chromatography identifica-
tion, quantification, and comparison of marker compounds by vali-
dared methods are essential to understanding the significance of the
results. Marker compounds vary substantially on the basis of plant
age, part, source, and processing (2, 3). For the genus Panax, the
pharmacologically active marker compounds are saponic triterpene
glycosides termed ginsenosides. Among the Panax species, significant
variation exists in both the type and ratio of ginsenosides. For exam-
ple, P. quinquefolius does not contain the ginsenoside Rf, which is
found in the more commercially popular . ginseng. Likewise, 24(R)-
pseudoginsenoside F11 is specific to American ginseng (4). The most
abundant ginsenosides in P. ginseng are Rb, and Rg,, which gener-
ally occur in a ratio from 1 to 3 (4). For the P. quingefolius used in
this study, the Rb,/Rg, ratio was approximately 6 to 1. For P. guin-
quefolius, Rb, and Rb, ginsenosides have been well documented to
be higher and lower in concentration than those in P. ginseng (5).
Such variations in constituents may explain why physicians who rou-
tinely prescribe Panax ginseng in Japan have not reported warfarin
interference.

Unfortunately, in the absence of comparative data from other P.
quinguefolius species and other species in the genus Panax, the clin-
ical implications of this pioneering study cannot be generalized.

Gregory A. Plotnikoff, MD, M1S
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University of Minnesota Medical School
Minneapolis, MN 55455
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IN RESPONSE: We appreciate the comments of Dr. Plotnikoff and
his colleagues. Their letter addresses important issues that warrant
clarification and furcher discussion.

Our data showed that American ginseng (Panax quinguefolius
L.), a commonly used herb in the United States, reduces the antico-
agulant effect of warfarin. Limitations on the length of our article
prevented us from providing information about other types of gin-
seng, which were discussed in our previous publications (1, 2). We
did not extrapolate our data on American ginseng to other species of
ginseng. Our study, however, provides an example of drug—herbal
interaction. Herbal medicines, such as American ginseng, have ben-
eficial effects (1). But herbs conrtain pharmacologically active constit-
uents that may also interact with drugs. This interaction is particu-
larly important if the drug has a narrow therapeutic index, such as
warfarin. A slight alteration to warfarin’s effect may have clinical
consequences. To prevent the possible clinical consequences of
herbal therapies, more controlled trials of drug-herbal interaction
are needed.

The major acrive constituents of ginseng are ginsenosides. Dr.
Plotnikoff and his colleagues point out that the American ginseng in
our study has an Rb,/Rg, ratio of approximately 6 to 1, a ratio
higher chan usual. We believe, however, thar this ratio falls within
the range of 5.5 to 9.6, a range found in previous reports (3, 4).
Nonetheless, we acknowledge the variability of the chemical compo-
sition of botanicals. The composition of herbal products can vary
from manufacturer to manufacturer and from lot to lot from the
same manufacturer (4). Data from our laboratory found significant
variation in ginsenoside content between measured samples (5). Cul-
tivation conditions such as soil, temperature, moisture, period of
cultivation, and harvest season can change total ginsenoside concen-
tration, as well as the percentage of individual ginsenosides. Asian
ginseng (Panax ginseng) has a different ginsenoside profile than
American ginseng. Whether Asian ginseng interacts with warfarin
remains to be tested.

Since animal studies and clinical trials performed in the past to
test the effects of ginseng often used preparations with variable phy-
tochemical content, results of these studies are difficult to compare.
Lack of standardized processing methods contributes to the varia-
tions in a ginseng product. Some herbal manufacturers have tried to
standardize products to fixed concentrations of selected chemical
constituents. The benefit of this effort is uncertain, however, because
herbs may achieve their effects through the combined or synergistic
actions of different constituents. Thus, future investigation toward
standardization of preparations is clearly needed.

Chun-Su Yuan, MD, PhD
Tang Center for Herbal Medicine Research, University of Chicago
Chicago, IL 60635
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CLinicAL OBSERVATIONS

Editor’s Note: The lead author of the following Clinical Observa-
tion was one of a dozen Associates of the American College of Physicians
selected to present a clinical vignette at the 2004 Annual Session in
Philadelphia. We are proud to present this case report through a special
arrangement with the Council of Associates of the College.

B-Type Natriuretic Peptide Is Effective Therapy before Care

TO THE EDITOR: Background: B-type natriuretic peptide (BND) is
an endogenous hormone secreted by the ventricular myocardium in
response to increased wall stretch. Actions of BNP include diuresis,
natriuresis, and vasodilatation of both the systemic and pulmonary
vascular systems. Recombinant BNP (nesiritide) is given as a contin-
uous inrravenous infusion and is approved for treating heart failure
exacerbations. Studies have shown the efficacy of short-term BNP
infusions for acutely decompensated heart failure (1-3). Data on
prolonged BNP infusions before cardiac transplantation are limited.

Objective: To evaluarte the clinical outcomes and hemodynamic
effects of BNP infusions before cardiac transplantation.

Methods: Clinical outcomes, duration of infusions, and hemo-
dynamic measures were reviewed for all patients who had received
BNP as cardiac transplantation candidates at our institution through
December 2002,

Findings: Twelve patients received BNP infusions (0.01 to 0.03
ugl/kg of body weight per minute) while on the active cardiac trans-
plantation list or during transplantation evaluation. Mean duration
of BNP infusion was 12.3 days. Six patients (50%) continued to
receive prolonged BNP infusions until their transplantation, 2 pa-
tients (17%) continued to receive BNP until the placement of left
ventricular assist devices, and 2 patients (17%) were discharged on
the active transplantation list after stabilization of their heart failure.
Two patients (17%) died before transplantatdon. Mean pulmonary
artery pressures decreased from 50.4 to 35.8 mm Hg, and mean
cardiac index increased from 1.88 to 2.54 L/min per m” within 72
hours of initiation of BNP infusions. Four patients (33%) became
transplantation candidates enly after pulmonary vascular resistance
(PVR) reversibility was demonstrated with BNP infusions; mean
PVR decreased from 486 to 236 dynes/sec per cm® in this popula-
tion. None of these parients had previously shown PVR reversibility
with sodium nitroprusside, dobutamine, nitroglycerin, or milrinone
infusions.

Discussion: More than 2000 cardiac transplantations are done
each year in the United States, most often for end-stage hearr failure.
A major challenge in the pretransplant patient is mainraining a viable
cardiac output while minimizing tissue edema. This goal often re-
quires prolonged infusions of inotropes (for example, dobutamine
and milrinone), which have side effects that result in substantial
morbidity and mortality (4-6). In our review, 10 of 12 patients who
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received prolonged BNP infusions had favorable outcomes, and he-
modynamic measures improved in all patients who had invasive
mDnl[Orlng.

Another major challenge in the pretransplant population is ele-
vated PVR. Irreversibly elevated PVR (from intimal or medial hy-
perplasia of the pulmonary vasculature) is considered an absolurte
contraindication to cardiac transplantation because of the risk for
post-transplant right ventricular failure. Reversibility of PVR is often
shown with infusion of intravenous vasodilators (such as nitroprus-
side). Although. preliminary investigators showed that natriuretic
peptides lower pulmonary artery pressures and PVR, routine use for
this purpose has not been validated (7-9). In our study, 4 patients
had PVR reversibility demonstrated with BNP infusions only.

Conclusion: B-type natriuretic peptide is a promising therapeutic
option for in-hospital maintenance therapy for severe heart failure in
the pre—cardiac transplant population. In addition, BNP infusions
can be used to demonstrate reversibility of elevated PVR.

Ronald Witteles, MD

Kelly Matsuda, PharmD

Michael B. Fowler, MB, FRCP
Stanford University School of Medicine
Stanford, CA 94305-5406
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