
Pharmacology Update
The Latest Information on New Drugs and New Indications

Two new drugs for rheumatoid arthritis (ra) are now available
and will enter the market with hefty price tags. Leflunomide (Arava-
Hoechst), an oral RA medication, will cost $3000 per year while etaner-

cept (Enbrel-Immunex), a parenteral tumor necrosis factor inhibitor, is priced at
more than $10,000 per year. Another anti-TNF drug, infliximab (Remicade-
Centocor), currently approved for treating Crohn’s disease, is being studied for
use in RA in combination with methotrexate, at a cost of up to $40,000 per year.
(Centocor’s plans hit a bump in the road recently when they were forced to issue a
Dear Doctor letter regarding severe side effects of infliximab in patients retreated
with the drug several years after their initial treatment.) In the suddenly crowded
RA market, Immunex hopes to hit the ground running with plans to spend $100
million on marketing of etanercept and is already filing an application with the
FDA for the indication of juvenile arthritis.

Statins may benefit all CAD patients, regardless of their baseline cholesterol
levels. The LIPID study from Australia and New Zealand randomized more
than 9000 patients with recent MIs or unstable angina to placebo or pravastatin (N
Engl J Med 1998;339:1349-1357). Over a mean follow-up of six years, the
pravastatin group had significantly lower rates of MI, CAD-related deaths, and
overall mortality. The study group included patients with baseline cholesterol lev-
els from the mid 150s to more than 270, all of whom benefited from treatment.

The number of approved angiotensin II receptor blockers (ARBs) has grown
to six with the November FDA approval of telmisartan (Micardis-Boehinger). It
joins losartan, valsartan, irbesartan, and candesartan as actively marketed drugs,
while eprosartan and tasosartan, although approved, have not yet been launched.
These drugs appear to be useful and safe anti-hypertensive agents, but now each is
looking for a niche in this competitive market. Boehinger claims that telmisartan
has the longest half-life of the group, making it a “true” once-daily drug.

Treating pneumoccocus is becoming difficult as more and more isolates are
proving multidrug resistant. In a recent survey from more than 30 hospitals in the
United States and Canada (Clin Infect Dis 1998;27:764-780), 16% of pneumococ-
ci were fully resistant to penicillin, and another 28% were intermediately sensi-
tive. First- and second-generation cephalosporins fared a little better; for example,
38% of isolates were resistant to cefaclor. TMP/SMX was ineffective on 20% of
isolates and resistance was also seen in macrolides, such as erythromycin, up to
14% of the time. Higher doses of some of these drugs may achieve effective
MICs, and antipenicillinase drugs, such as augmentin, seem to be effective. The
new quinolones may prove useful in this role as well. Culturing whenever possi-
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ble and watching sensitivities to pneumococcus, especial-
ly in serious infections, is essential.

The American Academy of Pediatrics has added
another vaccine to its recommended list for children. The
recently approved rotavirus vaccine is effective in pre-
venting diarrheal disease caused by this common virus,
which is responsible for 50,000 hospitalizations each
year. The rotavirus vaccine is given at 2, 4, and 6 months
of age.

From the Future File—Promising work is being done
on several unique approaches to common diseases.
Researchers at Duke University have developed a
selectively permeable microcapsule made from a poly-
saccharide hydrogel in which they have implanted dog
islet cells. When implanted in the abdomens of rats, the
cells remained viable, were not rejected, and improved
glycemic control for about a week, at which time the
effect was lost. Pennsylvania-based pharmaceutical
company Magainin is testing pexigan, a unique broad-
spectrum antibiotic that is derived from the skin secre-
tions of the African clawed frog. The antimicrobial pep-
tide is being tested as a topical agent and appears to be
active against more than 3000 aerobic and anaerobic
bacteria, including the pathogens found in diabetic foot
ulcers. Finally, promising work is being done on spinal
cord injuries. Animal models from labs across the
country are showing transmission of nerve impulses
across repaired sections of severed spinal cords.
Purdue University researchers are using polyethylene
glycol to fuse surgically severed spinal cords while
researchers at Yale University are using transplanted
Schwann cells and olfactory ensheathing cells in dam-
aged spinal cords.

Drug costs continue to escalate at a rate of 12-15%
each year representing the fastest growing segment of
the healthcare economy and straining the coffers of man-
aged care organizations (MCOs). And as health care
executives look to the future, there is no relief in sight.
The FDA has streamlined many of it’s processes in
recent years, resulting in faster approval times and dou-
bling the number of new drugs approved each year com-
pared to just five years ago. Newer drug technologies
may be more efficacious, safer, or easier to take than the
older medications they are replacing, but the cost is
often 10-100 times the cost of the older medication.
Increased use is also driving the increase in drug costs.
New medications are often approved for completely new
indications, creating demand for drugs where there was
none before. More than $700 million of direct-to-con-
sumer advertising this year has also increased demand as
has the $3 billion spent by the pharmaceutical industry
on marketing. The result is that not only are medications
more costly, but more people are taking a greater num-

ber of medications than ever before. It is inevitable that
consumers will start feeling the pinch as MCOs pass on
the increased costs in the form of higher premiums,
reduced coverage, or both.   ■

Candesartan
By William T. Elliott, MD and James Chan, PharmD, PhD

Astra merck has received approval from the
FDA to market candesartan (Atacand), the fourth
angiotensin II receptor blocker (ARB) now on

the market following losartan, valsartan, and irbesartan.
Candesartan has been available for use in several
European countries since 1997. The drug is a potent and
selective antagonist of the angiotensin II receptor subtype
1 (AT1). It appears the AT1 receptors mediate most of the
known effects on angiotensin II. Candesartan is formulat-
ed as an inactive prodrug (candesartan cilexetil) to
improve oral bioavailability. It is almost completely con-
verted to the active candesartan during gastrointestinal
absorption.1

Indications
Candesartan is indicated for the treatment of hyperten-

sion as monotherapy or in combination with other antihy-
pertensive agents.

Dosing Information
Candesartan is supplied in 4 mg, 8 mg, 16 mg, and 32

mg strength tablets. The recommended starting dose is 16
mg once daily when used as monotherapy. Total daily
dose ranges from 8 mg to 32 mg daily. Candesartan can
be administered once or twice daily, although there does
not appear to be any advantage for twice daily dosing.
Once daily dosing has been shown to maintain blood
pressure reduction throughout a 24-hour period with a
trough to peak ratio more than 80%.2,5 Candesartan may
be administered regardless of food, and no initial dosage
adjustment is necessary for elderly patients or for patients
with mildly impaired renal or hepatic function.2

If response is inadequate, the addition of
hydrochlorothiazide (12.5 mg) may be considered. A
response rate of 85% has been reported with a combina-
tion of candesartan 16 mg/HCTZ 12.5 mg in patients
with mild-to-moderate (stage 1, 2) hypertension.6

Potential Advantages
Candesartan is not metabolized by the cytochrome
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P450 system; therefore, interactions with drugs that are
metabolized by or are inhibitors or inducers of these
isoenzymes are not expected.2 Candesartan has been
reported to have strong affinity for the AT1 receptor. In
an in vivo and ex vivo study, candesartan was found to
have a higher affinity and/or a slower off-rate from the
site of action than losartan.3

Even though these two angiotensin II receptor antago-
nists have similar pharmacokinetics, candesartan (16 mg)
was reported to be more effective than losartan (50 mg)
in reducing trough-sitting blood pressure (mean differ-
ence of 3.7 mmHg) when both drugs were administered
once daily.4

Potential Disadvantages
As with other drugs that affect the renin angiotensin-

system, candesartan is somewhat less effective in black
patients, as this group of patients tend to have low renin
levels.2 Candesartan should not be used during the sec-
ond and third trimester of pregnancy.2 The long-term
effects of candesartan and other ARBs on mortality or
morbidity remain to be established.

Comments
Candesartan is the fourth angiotensin receptor blocker

to be introduced since 1995. Drugs in this class are gen-
erally well tolerated with a side-effect profile not signifi-
cantly different than placebo, including adverse metabol-
ic effects (e.g., glucose or lipid levels). The efficacy of
ARBs are similar to angiotensin-converting enzyme
inhibitors (ACEIs), but they are not associated with
cough. The lack of cough associated with angiotensin II
receptor antagonist appears to be related to its lack of
effect on the bradykinin metabolism. The enzyme that
converts angiotensin I to angiotensin II is identical to the
kinase enzyme that metabolizes bradykinin. Thus, ARBs
provide more specific inhibition of angiotensin II as well
as more complete inhibition, since angiotensin II can be
produced by non-renin related pathways.

Candesartan provides a trough blood pressure reduc-
tion of 8-12/4-8 mmHg, with dosing of 8-32 mg com-
pared to placebo. The effect is generally seen within two
weeks, and full effects should be seen in four weeks.2 It
is not clear whether candesartan offers any significant
advantage over the newer agents, such as valsartan or
irbesartan, as results from comparative trials are currently
not available. All of these agents offer once daily dosing,
are well tolerated, and generally have low potential for
drug interactions.

Clinical Implications
The recent National Health and Nutritional

Examination Survey (NHANES III, phase 2) indicated

that the control of hypertension among Americans is
woefully inadequate. Only 27% of hypertensives sur-
veyed had their blood pressure controlled, (< 140/90
mmHg).7 This figure actually represented a decline of
1.6% from the previous survey. The control of blood
pressure remains a public health priority. A recent study
suggests that more aggressive reduction in blood pressure
(< 85 mmHg, along with 75 mg of aspirin daily) may be
more beneficial in terms of cardiovascular events.8

Diuretics and beta-blockers remain drugs of first
choice for uncomplicated hypertension because of their
proven efficacy in lowering cardiovascular morbidity and
mortality. For patients with certain coexisting conditions,
there may be indications for other drug options. For
example, ACE inhibitors are the treatment of choice for
diabetics with proteinuria.7 Due to lack of long-term effi-
cacy data, ARBs, such as candesartan, are recommended
for patients in whom an ACE inhibitor is indicated but
cough becomes problematic.

The cost of candesartan is similar to other ARBs. The
wholesale cost for 8 mg or 16 mg is about $1.10 per
tablet and the 32 mg is about $1.55 per tablet.   ■
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Leflunomide (Arava)
By William T. Elliott, MD and James Chan, PharmD, PhD

The fda recently approved a new disease mod-
ifying agent for the treatment of rheumatoid arthri-
tis (RA), the first new drug to be approved for this

indication in more than a decade. Leflunomide (Arava-
Hoechst Marion Roussel) was given a priority review by
the FDA and was approved with the indication of retard-
ing the structural damage of the disease, the first medica-
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tion of it’s kind to receive this indication.
Leflunomide seems to work by causing cell arrest of

lymphocytes involved in the autoimmune process. The
drug is a de novo uridine synthesis inhibitor. It acts by
inhibiting dihydroorotate dehydrogenase and tyrosine
kinases with the former action predominating.1,6 This
action is postulated to arrest stimulated cells at the G1
phase, thereby not allowing the production of ribonuc
leotides needed to proceed to the S phase.1

Leflunomide is metabolized to an active metabolite
(A77 1726), which has a long elimination half-life of
approximately 16 days.

The drug is marketed by Hoechst Marion Roussel and
is manufactured in France by Usiphar.

Indications
For the treatment of active rheumatoid arthritis to

reduce signs and symptoms and to retard structural
damage as evidenced by X-ray erosions and joint space
narrowing.2

Dosing Information
Leflunomide is supplied as 10 mg, 20 mg, and 100 mg

tablets. Due to the long elimination half-life, a loading
dose is needed to achieve steady-state concentration more
quickly. A loading dose of one 100 mg tablet daily for
three days is recommended. A daily dose of 20 mg is rec-
ommended as a maintenance dose. If there are problems
with tolerance, the dose may be reduced to 10 mg2.
NSAIDs and low-dose corticosteroids may be used con-
comitantly with leflunomide.2

Should leflunomide need to be discontinued for preg-
nancy or other reasons, the elimination half-life can be
reduced from over 1 week to about 1 day by administer-
ing cholestyramine 8 g three times daily for 11 days.2

Potential Advantages
Leflunomide provides an alternative to disease-modi-

fying antirheumatic drugs (DMARDs) such as
methotrexate or sulfasalazine particularly when the latter
agents are not tolerated. Leflunomide does not seem to
be associated with (albeit rare) severe and occasionally
life-threatening toxicities that are seen with methotrexate
such as pulmonary toxicity and myelosuppression. In the
European comparative trial two cases of agranulocytosis
were reported with sulfasalazine (n = 132) and none in
the leflunomide group.9 Coadministration of folate is not
necessary.

Potential Disadvantages
Due to its potential teratogenic effect, leflunomide is

contraindicated in women who are or may become
pregnant. In addition, men wishing to father a child

should consider discontinuing leflunomide.2 Elevation
of liver enzymes (ALT and AST) occurs in 5-10% of
patients in clinical trials. Elevations were generally
mild (2 x ULN). ALT should be performed at baseline
and monitored monthly for several months. If the levels
are stable, further levels should be determined by the
individual clinical situation.2 Leflunomide is not rec-
ommended in patients with hepatic insufficiency and
should be used with caution in patients with renal
insufficiency.

It is not recommended in patients with severe immun-
odefficiency, bone marrow dysplasia, or severe uncon-
trolled infections; use of live virus vaccines should be
avoided during or for a period of time after stopping
leflunomide.2

Common side effects include diarrhea (17-27%) and
rash (10-12%).2 These side effects appear to be more
common than with methotrexate.2

Rifampin increases the peak levels of leflunomide
by about 40% and caution should be exercised during
concomitant therapy.2 The FDA has requested that
Hoechst conduct a drug-interaction study involving
cytochrome P450 3A4 inhibitors such as erythromycin
or ketoconazole.3

Comments
The approval of leflunomide was based on three con-

trolled trials (2 European and 1 U S/Canada) involving
1839 patients and treatment durations of up to 52 weeks.
Efficacy was assessed by improvement of signs and
symptoms and by radiographic assessment of structural
damage. Relief of signs and symptoms was determined
by using American College of Rheumatology (ACR) 20
Responder Index. A responder is a patient who had 20%
improvement in both tender and swollen joint counts and
in three of the following five criteria: physician global
assessment, patient global assessment, function/disabili-
ty measure, visual analog pain scale, and erythrocyte
sedimentation rate or C-reactive protein. Progression of
structural damage was assessed radiographically using
the Sharp Score, a composite score of erosions and joint
space narrowing in hands/wrists and forefeet.2

One trial compared leflunomide with placebo and
methotrexate, another compared leflunomide with place-
bo and sulfasalzine, and the third compared methotrex-
ate with leflunomide. Leflunomide was dosed at 20 mg
daily following an initial loading dose of 100 mg/day for
three days, methotrexate was dosed at 7.5 mg/week
increasing to 15 mg/week, and sulfasalazine was dosed
at 2 g/day. Results indicate that the efficiacy of lefluno-
mide is similar to methotrexate and sulfasalazine and
superior to placebo. One study, however, indicated that
methotrexate showed a higher response rate than
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leflunomide (69% vs. 56%), although there was no sig-
nificant difference in Sharp Scores.2 Treatment effect is
generally evident by one month and stablized by 3-6
months.2 Additional details of one of the phase III trials,
in abstract form, suggested that leflunomide-treated
patients may achieve sustained response earlier and of
longer duration, with greater improvement in quality of
life scores compared to methotrexate.7,8

Clinical Implications
Rheumatoid arthritis affects about 1% of the general

population. Initial pharmacotherapy of rheumatoid
arthritis is generally nonsteroidal anti-inflammatory
drugs (NSAIDs). Patients in whom disease remains
active after adequate treatment with NSAIDs are candi-
dates for DMARD therapy such as methotrexate, sul-
fasalazine, and hydroxchloroquine.4 Methotrexate is
often selected as the initial DMARD as it is effective
and generally well tolerated. Over 50% of patients tak-
ing methotrexate conti nue for three years or longer,4,5

however GI symptoms, stomatitis, alopecia, and rare,
but potentially serious, myelosuppression or pulmonary
toxicity have been reported. Leflunomide provides an
alterative to methotrexate and other DMARDs.
Pulmonary toxicity has not been reported with lefluno-
mide, although GI symptoms such as diarrhea seem to
be more frequent. The efficiacy of leflunomide in
patients not responding to methotrexate or other
DMARDs remains to be determined. Rheumatology
consultation should be considered before initiating
DMARD therapy.

Leflunomide is expensive, the average wholesale cost
is $8 per day or about $3000 per year. This is more than
twice the cost for methotrexate (15 mg/week, not includ-
ing the cost of folate) and more than 10 times the cost for
sulfasalazine (2 g/d).   ■
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Tamoxifen Cuts the
Risk of Breast
Cancer in Half
Source: Fisher B, et al. J Natl Cancer Inst 1998;90:1371-1388.

One of the interesting secondary outcomes
of the careful clinical studies conducted by the
National Surgical Adjuvant Breast and Bowel

Project (NSABP) and other multicenter groups through
the years has been the observation that women with breast
cancer who took adjuvant therapy with tamoxifen not
only had a significantly lower rate of disease recurrence
but, in addition, had a significantly lower risk of develop-
ing cancer in the contralateral breast.1-4 Because women
who have had breast cancer are at high risk of developing
a second breast cancer, this secondary benefit from
tamoxifen adjuvant therapy led to the notion that perhaps
tamoxifen would be capable of influencing the risk of
developing breast cancer in other high-risk groups.
Tamoxifen has also been shown to have beneficial effects
on the risk of cardiovascular disease, the development of
osteoporosis, and possibly even the occurrence of demen-
tia and Alzheimer’s disease. Balanced against these sub-
stantial potential benefits was a small risk of developing
estrogen-related complications, such as thromboembolic
disease and endometrial cancer, because of the weakly
estrogenic effects of tamoxifen.

In light of these considerations, NSABP implement-
ed a randomized clinical trial (NSABP-P1) to examine
whether tamoxifen could significantly lower the risk of
developing breast cancer in a group of women consid-
ered to be at increased risk. Eligibility criteria included
the following: age 60 years or older; age 35-59 years
with a calculated five-year risk of 1.66% (note that the
Breast Cancer Risk Assessment Tool used to calculate
the risk [based upon the model of Gail et al5] is now
available as an interactive computer program through
the National Cancer Institute’s Cancer Information
Service at 1-800-4-CANCER or online at http://cancer-
trials.nci.nih.gov) or a history of lobular carcinoma in
situ; a life expectancy of at least 10 years; a negative
breast examination and mammagram within the past six
months; and no history of thromboembolic disease or
deep venous thrombosis. Women with an intact uterus
had an endometrial tissue sampling before starting treat-
ment. Primary outcome measures were the rate of
development of breast cancer. Secondary outcome mea-
sures were the incidence of myocardial infarctions and
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the incidence of osteoporotic bone fractures.
From April 1992 through May 1997, 13,388 women

(of 98,018 undergoing risk assessment) were randomly
assigned to receive either tamoxifen 20 mg/d or oral,
daily placebo for five years. The trial was a double-
blind, placebo-controlled design; 6707 received placebo
and 6681 received tamoxifen. Twenty-one percent of
women stopped their assigned therapy prematurely—
19.7% in the placebo group and 23.7% in the tamoxifen
group. Complete follow-up was available on 92.4% of
the participants.

In total, 368 invasive and noninvasive breast cancers
developed among the 13,175 patients with follow-up,
244 on placebo, 123 on tamoxifen. Of these, 175 cases
of those on placebo were invasive and 89 cases on
tamoxifen were invasive (P < 0.00001 in favor of
tamoxifen). The cumulative incidence through 69
months was 43.4 per 1000 women in the placebo group
and 22 per 1000 women in the tamoxifen group. Thus,
tamoxifen significantly reduced the risk of both invasive
and noninvasive breast cancer. Significantly reduced
risk was seen in women of all ages: younger than 49,
44% risk reduction (RR); 50-59, 51% RR, and older
than 60, 55% RR. Risk was reduced in women with a
history of lobular carcinoma in situ (56%) or atypical
hyperplasia (86%). Significantly reduced risks were
observed in all risk categories.

Tamoxifen-treated patients did not have a reduced risk
of myocardial infarction, but this may be related to the
length of follow-up. Bone fractures were significantly
reduced in the tamoxifen arm. Endometrial cancer
occurred with increased incidence on the tamoxifen arm:
36 cases (13/1000 women) vs. 16 cases (5.4/1000
women) on the placebo arm. All the cancers on the
tamoxifen arm were FIGO stage I. More women who
received tamoxifen developed deep vein thrombosis (35
vs 22) and pulmonary embolus (18 vs 6). The incidence
of strokes and cataracts was not significantly different on
the two arms.

Comment by Dan L. Longo, MD, FACP

Well, it’s hard to imagine news much better than

this. The use of tamoxifen reduces a woman’s risk of
developing breast cancer by about 50%. A bonus from
the treatment is a reduction in osteoporosis and the
morbidity associated with fractures. At this particular
time of follow-up, tamoxifen has not yet shown a bene-
ficial effect on deaths from heart disease, but only a
small fraction of patients have died so far. This study
did not assess cognitive endpoints, but it is also possi-
ble that tamoxifen-treated patients will have less age-
related cognitive impairment.

With these documented and not-yet-documented
gains come some downside risks. The risks of throm-
boembolic disease and endometrial cancer are some-
what increased by taking tamoxifen. However, the bal-
ance of risk and benefit is overwhelmingly in favor of
benefit. The subset of patients with genetic mutations
that increase their risk has not yet been examined; how-
ever, blood samples are available to determine BRCA1
and BRCA2 phenotypes and such correlations will be
made in future analyses. In addition, given the broad
efficacy of tamoxifen in diverse risk groups, the ques-
tion must be asked about how high the risk must be
before the risk-benefit ratio is favorable. Modifications
of the existing algorithms are currently being made to
help with these decisions.

Furthermore, we may not yet have gotten all the ben-
efit that is possible to obtain from tamoxifen use. The
question remains open whether longer duration of
tamoxifen treatment would exert greater benefits. In
addition, it is not yet clear whether the newer selective
estrogen receptor modulators (SERMs), such as ralox-
ifene, will have different or greater effects than tamox-
ifen. Ongoing studies, including NSABP-P2, are
addressing this question. The success of this study
makes interpretation of other ongoing studies somewhat
complicated. In my opinion, it is no longer appropriate
to include a placebo arm in breast cancer prevention
studies. The new SERMs need to be demonstrated to be
superior to tamoxifen rather than placebo. Primary care
physicians should develop a level of comfort using the
risk assessment tool and applying it to individual
patients. If an individual is found to be at increased risk
of breast cancer, the first choice would be to enter the
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patient on a prospective randomized trial. If that is not
possible, women should be informed of the risks and
benefits of tamoxifen use and be permitted to obtain the
benefits proven in this landmark study.   ■
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Multivitamin Use,
Folate, and Colon
Cancer in Women in
the Nurses’ Health
Study
Source: Giovannucci E, et al. Ann Intern Med 1998;129:517-524.

This study asks about determinants of colon
cancer. The data are the dietary reports from a
cohort of the Nurses’ Health Study. This subgroup

was composed of 88,756 women followed since 1976. In
1980, Giovannucci and colleagues started tracking
dietary habits at two-year intervals using a semiquantita-
tive food-frequency questionnaire. Subjects also provid-
ed information about vitamin use, hormone use, smok-
ing, physical activity, aspirin use, colonoscopy or sig-
moidoscopy, and parental history of colorectal cancer.
After controlling for an array of potentially confounding
factors, Giovannucci et al found that those women who
used multivitamins for more than 15 years showed a sig-
nificant reduction in rates of colorectal cancer. Folate
from dietary sources alone was related to a modest
reduction in risk, whereas the benefits of long-term mul-
tivitamin use were seen at all levels of dietary intake.

Comment by Sarah L. Berga, MD

The present study also addresses the hypothesis that

diet can modify the incidence of colorectal cancer. The
surprising aspect of this study is that it suggests that
dietary sources of folate may be less efficacious in
reducing the risk of colon cancer because the folate in
multivitamins is more bioavailable than that in foods.
This finding conflicts with the customary dictum that
the best source of most nutrients is a balanced diet. But
some nutrients are difficult to extract from food or are
not common in our standard diet. Previous evidence
reviewed herein has suggested that it is difficult to get
enough vitamin E (Berga SL. OB/GYN Clin Alert
1997;14:27-28). Recently, I reviewed a report suggest-
ing that many people also have inadequate vitamin D
levels (Berga SL. OB/GYN Clin Alert 1998;15:9-10).
Vitamin D is made when the skin is exposed to the
appropriate wavelength of sunlight, but dermatologists
warn against getting too much sun. It has been suggest-
ed that more foods be fortified with vitamin D because,
currently, the most common food to which it is added
is milk, and most people don’t drink enough milk to
meet their vitamin D requirements.

Now we have folate and its sources to consider when
advising women about the chemoprevention of aging.
Folate might well be nominated as the vitamin of the
year. Not only does its intake reduce the risk of neural
tube defects in pregnant women, but its use also has
been touted as a way to diminish the risk of cardiovas-
cular disease due to elevated homocysteine levels
(Rimm EB, et al. JAMA 1998;279:359-364). Why
might folate be so important? As Giovannucci et al
point out, folate is essential for regenerating methion-
ine, the methyl donor for DNA methylation. Also, it is
needed for producing purines and pyrimidines for DNA
synthesis. Inadequate availability of folate may con-
tribute to aberrations in DNA methylation and may
lead to abnormalities in DNA synthesis and repair.
Hypomethylation of DNA is reported to be one of the
earliest events in colon carcinogenesis. It is estimated
that 88% of the population has folate intake of less
than 400 g/d, the amount currently recommended and
generally contained in multivitamin preparations.
While foods naturally high in folate contain important
micronutrients and the goal of obtaining most nutrients
from food should not be abandoned, multivitamin use
or increased intake of fortified foods is recommended
to ensure adequate folate status.

Comment by Elizabeth Morrison, MD, MSEd

We already know that all American women of repro-
ductive age should be taking supplementary folate
because it prevents neural tube defects in their
offspring.1 Data from the Nurses’ Health Study, pub-



40 December 1998

lished in the JAMA earlier this year,2 indicate that
women who take multivitamin supplements with folate
may decrease their risk of coronary artery disease by up
to 25%. Now, we have compelling evidence of yet
another benefit of multivitamin supplements and folic
acid for women—reducing the risk for colon cancer.

Giovannucci et al skillfully handled possible con-
founders. Women who take multivitamin and folate sup-
plements are likely to pursue other “health-seeking
behaviors” such as low-fat and high-fiber diets.
Giovannucci et al searched for confounding ties
between these behaviors and colon cancer risk but
found none that altered the substantial relationship
between folate, multivitamins, and colon cancer.

It is interesting that even high intake of dietary
folate did not seem to decrease colon cancer risk,
while folate and multivitamins in supplement form
did. Giovannucci et al point out that dietary folate is
not as bioavailable as folate supplements, which may
account for this difference. One also wonders why no
benefit resulted when women took the supplements for
less than 15 years. Could other dosages or forms of
these nutrients provide more rapid or more powerful
benefits?

Giovannucci et al discuss the study’s main flaw—its

inability to separate the effects of folate from the multi-
vitamins in the supplements. It is certainly possible that
unknown nutrients in the multivitamin supplements, and
not the folate, are ultimately responsible for the reduced
risk of colon cancer. Clearly, we need to see data from a
randomized, controlled trial, preferably one that sepa-
rately analyzes folate and other nutrients contained in
multivitamin supplements. Since such data will not be
available any time soon, if ever, this study’s meticulous
analysis provides useful interim findings. I will add this
study to my repertoire as I encourage women to pursue
“health-seeking behaviors” that include daily folate-
containing multivitamin supplements. (Dr. Berga is
Associate Professor, Departments of Obstetrics,
Gynecology, Reproductive Sciences, and Psychiatry,
University of Pittsburgh, Pittsburgh, PA. Dr. Morrison
is Assistant Clinical Professor of Family Medicine,
University of California, Irvine.) ■

References
1. Czeizel AE. Ann N Y Acad Sci 1993;678:266-275.
2. Rimm EB, et al. JAMA 1998;279:359-364.

The Physician’s Therapeutics & Drug Alert,™ ISSN 1089-6538, is published monthly by American Health Consultants, 3525
Piedmont Road, Building Six, Suite 400, Atlanta, GA 30305. Copyright © 1998 American Health Consultants. All rights reserved. No
part of this newsletter may be reproduced in any form or incorporated into any information system without the written permission of the
copyright owner. Back issues: $5. ACCREDITATION: American Health Consultants is accredited by the Accreditation Council for
Continuing Medical Education (ACCME) to sponsor CME for physicians. American Health Consultants accredits this CME activity for
20 credit hours in Category 1 of the Physician’s Recognition Award of the AMA. This CME activity was planned and produced in accor-
dance with ACCME Essentials. This is an educational publication designed to present scientific information and opinion to health pro-
fessionals, to stimulate thought, and further research. It does not provide advice regarding medical diagnosis or treatment for any indi-
vidual case. It is not intended for use by the layman. American Health Consultants does not receive material commercial support for
any of its continuing medical education publications. In order to reveal any potential bias in this publication, and in accordance with the
ACCME, a statement of financial disclosure of editorial board members is published with the annual index. Price: $99 per year. Add
$50 for CME. Canada: Add $30 and applicable GST. GST Registration Number: R128870672. Other International: Add $30. 

Subscriber Information
Customer Service 1-800-688-2421

E-mail: custserv@ahcpub.com

Editorial E-Mail: neill.larmore@medec.com

World-Wide Web: http://www.ahcpub.com

Internet CME: http://www.cmeweb.com

15. Which of the following statements is true regard-
ing women at increased risk of breast cancer?
a. Tamoxifen use daily for 10 years significantly

reduces the risk of breast cancer.
b. Tamoxifen use daily for two years significantly

reduces the risk of breast cancer.
c. Tamoxifen use daily for five years significantly

reduces the risk of breast cancer.
d. The beneficial effects of tamoxifen on breast

cancer risk are outweighed by toxicities associ-
ated with tamoxifen use.

e. Tamoxifen and raloxifene are equally effective
in the prevention of breast cancer.

16. Which of the following conditions has not been
linked to inadequate intake of folate?
a. Neural tube defects
b. Osteoporosis

c. Colon cancer
d. Cardiovascular disease associated with elevated

homocysteine levels.

17.
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