
Complementary Therapies 
for Premenstrual Syndrome

By Anthony Scialli, MD, and Adriane Fugh-Berman, MD

ALTERNATIVE THERAPIES ABOUND FOR THE TREATMENT OF FLUID

retention, mastalgia, and mood changes associated with pre-
menstrual syndrome (PMS). A surprising number of trials have
been performed on dietary changes, vitamins, minerals, and herbs.

Dietary Supplements
Calcium. After a small randomized, double-blind, placebo-

controlled crossover study in 33 women found that calcium treat-
ment (Os-Cal®, in a dose providing 1,000 mg/d elemental calcium)
for three cycles significantly reduced abdominal cramps and back
pain,1 the same investigator tested calcium carbonate in a large, ran-
domized, double-blind, placebo-controlled, multicenter trial. Calci-
um carbonate (two TUMS E-X® tablets bid, providing 600 mg/d
elemental calcium) or placebo was administered to 497 healthy pre-
menopausal women with moderate-to-severe PMS symptoms.2

After three menstrual cycles, compared to the placebo group, the
calcium group experienced a significant improvement in negative
affect (mood swings, depression, tension, anxiety, and anger);
symptoms of water retention (swelling of extremities, breast tender-
ness, abdominal bloating, headache, and fatigue); food cravings;
and pain (including lower abdominal pain, generalized aches, and
low backache).

Magnesium. Magnesium appears to help cycle-related mood
changes. A randomized, double-blind trial of magnesium pyrroli-
done carboxylic acid (360 mg tid during the second half of the
cycle for two months) in 32 women (28 completed the trial) found
that magnesium significantly reduced negative affect scores as well
as total scores on the Menstrual Distress Questionnaire.3

Another randomized, double-blind, placebo-controlled, cross-
over study compared the effect of 200 mg/d magnesium oxide with
placebo on PMS symptoms in 38 women for two menstrual cycles.4

In the first month, there were no changes in symptoms, and in the
second month there were significant improvements in symptoms
related to fluid retention (swelling of extremities, weight gain,
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breast tenderness, abdominal bloating). These doses
were well tolerated.

Vitamin B
6
. A systematic review of 25 published tri-

als of premenstrual syndrome and vitamin B
6

(including
studies of cyclical mastalgia and studies of multivita-
mins containing at least 50 mg of vitamin B

6
) identified

10 randomized, double-blind, placebo-controlled, paral-
lel or crossover studies for which data could be
acquired.5 One analysis included 10 trials and one analy-
sis was done with nine trials (excluding one because of
“statistical heterogeneity”).

Methodological quality of trials was poor. Using a
random effects model, the overall odds ratio in favor of
vitamin B

6
in the 10-trial analysis was 1.57 (95% CI

1.40-1.77). The nine-trial analysis (with a total of 934
patients) resulted in an odds ratio of 2.32 (95% CI 1.95-
2.54) favoring vitamin B

6
. Data on depressive symp-

toms, extracted from five trials, found an overall odds
ratio in favor of vitamin B

6
of 2.12 (95% CI 1.80-2.48).

Doses ranged from 50-600 mg/d; no dose-response
effect was seen. 

Vitamin E. Some alternative medicine practitioners
and consumers believe that vitamin E “balances hor-
mone levels” and use it for a variety of conditions,
including mastalgia. There is no reasonable evidence to
support this claim. A randomized, double-blind study
compared 400 IU d-alpha tocopherol for three cycles in

46 women (41 completed) with various PMS symp-
toms.6 Although a positive result is claimed, no signifi-
cant difference was seen between groups.

Adverse Effects of Dietary Supplements
High doses of calcium can cause constipation, bloat-

ing, and gas. In excess of 2,500 mg/d, calcium supple-
ments (but not dietary calcium) can cause hypercalcemia
or renal stones. In the Nurses’ Health Study, calcium sup-
plementation was associated with increased risk of renal
stones, but 67% took supplements between meals or with
a low-oxalate meal.7 Because calcium binds oxalate in the
gastrointestinal tract, calcium taken with a high-oxalate
meal would be expected to lower the risk of stones. 

Magnesium in high doses can cause diarrhea. Pro-
longed use of high-dose vitamin B

6
can cause neurologi-

cal symptoms. Sensory neuropathy has been reported in
patients taking more than 2,000 mg/d vitamin B

6
(usual-

ly for periods exceeding three months), but rarely has
been reported with lower doses.

Diet 
Some women believe that avoiding salt during the lat-

ter part of their cycles reduces bloating or mastalgia;
although no studies have confirmed this, sodium restric-
tion should decrease fluid retention. A recent crossover
study of 33 women (21 completed the trial) tested the
effect of a low-fat diet on water retention as well as other
symptoms.8 Baseline data were gathered in the first
month; then women were assigned to a low-fat vegetari-
an diet or their regular diet plus a placebo pill. After two
months the groups were crossed over. The duration of
symptoms attributable to water retention decreased sig-
nificantly from baseline (2.9 days) to diet intervention
(1.3 days); there was no significant difference in the
placebo supplement group (2.5). 

Another study also found that a low-fat diet helped
symptoms of water retention. Thirty premenopausal
women were randomized either to a diet containing a ratio
of polyunsaturated:saturated (P/S) fatty acids of 1.0 and
the other to a P/S ratio of 0.3.9 The MOOS Menstrual Dis-
tress Questionnaire was used to assess symptoms. After
baseline information was collected for one menstrual
cycle, both groups were fed a high-fat diet (40% fat) for
four cycles, followed by a low-fat diet (20%) for four
cycles. During the low-fat phase, there were significant
decreases in symptoms associated with water retention
during the premenstrual week and during menses. 

Twenty-six women with no complaints of menstrual
distress were given a disguised questionnaire on menstru-
al symptoms and instructed to keep diaries documenting
food intake and exercise.10 During the perimenstruum
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(two days prior to menses and during menses), a higher
carbohydrate intake was significantly associated with a
higher rating of negative affect; and higher fat intake was
associated with water retention. Both overeating and diet-
ing were related to greater water retention while aerobic
exercise was related to lower water retention.

A randomized, controlled trial (RCT) compared the
effects of aerobic exercise (three times/week for one
hour) or strength training on PMS symptoms in 23
healthy women.11 While participation in either type of
exercise improved many PMS symptoms, the only sig-
nificant difference between groups was in premenstrual
depression, which was less in the aerobic exercise
group. Compared to baseline, the aerobic exercise group
improved in various measures of mood, while the
strength training group improved in food cravings and
feelings of bloatedness or abdominal heaviness. 

Herbs
Evening primrose oil (Oenothera biennis) (EPO).

Oil from the seeds of evening primrose, black currant,
and borage are high in gamma-linolenic acid. EPO is a
popular treatment for PMS or mastalgia. However, bet-
ter studies do not show a benefit of EPO.

A systematic review of seven placebo-controlled tri-
als of EPO for PMS identified only two trials that were
properly randomized and well controlled. One double-
blind, crossover RCT in 27 women with PMS and 22
asymptomatic controls tested the effect of 12 capsules of
evening primrose oil (Efamol®, containing 4.32 g linole-
ic acid and 0.54 g gamma-linolenic acid ) daily on breast
swelling and discomfort (as well as happiness and feel-
ings of well-being; depressed feelings and crying spells;
irritability and short temper; headache; fatigue; sexual
need and positive feelings toward sex; energetic feeling;
and tension and anxiety). Each treatment was given for
four cycles. Although symptoms in both groups
improved over time, EPO had no beneficial effect over
placebo.12 The other trial of 38 subjects with at least one
symptom of fluid retention and breast discomfort and
two symptoms of mood changes tested eight capsules
Efamol daily; again, there was no benefit for EPO over
placebo.13

St. John’s wort (Hypericum perforatum). No con-
trolled trials were identified for St. John’s wort, a popu-
lar antidepressant herb. A recent open pilot study exam-
ined its effect on several PMS-related symptoms. Nine-
teen women took one 300 mg tablet containing 900
mcg/d hypericin for two complete menstrual cycles.14

There were significant improvements in mood (includ-
ing anxiety, irritability, depression, and mood swings);
there was also a significant decrease in tender breasts

and in “swelling.” The dose of St. John’s wort used in
this study is one third of the usual dose for depression.
St. John’s wort can cause photosensitivity and interacts
with numerous drugs.

Chaste-tree berry (Vitex agnus-castus). No con-
trolled trials were identified for chaste-tree berry, used to
treat various gynecological conditions. An open study of
1,634 PMS patients in Germany tested the effect of Vitex
agnus-castus (1 capsule contained 1.6-3.0 mg dried
extract corresponding to 20 mg drug) on several symp-
toms including mastalgia.15 Compared to baseline, sub-
jects experienced a significant decrease in pain, tender-
ness, and tension. While only 18.3% reported no mastal-
gia at baseline, at the final visit 70.4% reported no
mastalgia. Bloatedness and edema also decreased signif-
icantly from 16.7% to 6.4% after treatment.

Adverse Effects of Herbs
Significant adverse effects have not been reported

with EPO or Vitex. St. John’s wort has been associated
with phototoxic photosensitivity and can lower levels of
cyclosporine, digoxin, indinavir, tricyclic antidepres-
sants, theophylline, and anticoagulants; additionally, it
may increase the risk of breakthrough bleeding with oral
contraceptives. 

Statistical Problems
Almost all of the trials reviewed applied a parametric

test to analyze ranks (in this case, mean scores on ques-
tionnaires). Parametric tests are appropriate for continu-
ously varying quantities (weight, temperature, potassi-
um concentrations), because a mean number is a biolog-
ically plausible quantity (a weight of 200 is twice as
much as a weight of 100, and a potassium concentration
of 4.0 is twice as much as a potassium concentration of
2.0). 

However, parametric tests usually are not appropriate
for analyzing ranked scores of pain, depression, or other
symptoms. Ordinal data (ranks) only indicate that a
higher or lower number is better or worse, and although
a pain score of 8 means more pain than a score of 4, it
doesn’t necessarily mean twice as much pain. And a
decrease in pain score from 8 to 6 doesn’t mean that the
subject had half the response of one whose pain went
from 8 to 4. An appropriate test for ranked scores would
be a Mann-Whitney U test or a Wilcoxon rank sum test.
The use of parametric tests to analyze ranked data is
rampant, and this criticism is not specific to the studies
reviewed here; it applies to most studies done of conven-
tional therapies. 

Of course, the goal of any statistical testing is to
reduce the likelihood of chance having produced the
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study result, and the choice of statistical method usually
will make far less of a difference on estimation of an
effect than the quality of trial implementation. Although
RCTs are less subject to the biases that plague observa-
tional studies, RCTs still may suffer from improper ran-
domization, broken blinding, and other problems that
can lead to erroneous results.

Conclusion
A large trial supports the use of calcium for various

PMS symptoms; two small trials support the use of mag-
nesium for PMS symptoms. Clinical trials for vitamin
B

6
and vitamin E do not support the use of these inter-

ventions. Well-designed trials of EPO show no benefit.
Limited evidence supports exercise or a low-fat diet in
reducing water retention. Single open trials of St. John’s
wort and Vitex claim a benefit for mastalgia and (for St.
John’s wort) mood changes, but judgment on these ther-
apies should await properly controlled and analyzed tri-
als. Most of these trials reviewed used parametric tests
to analyze ordinal data, which could affect conclusions.

Reasonable doses of most of these therapies are rela-
tively safe; the primary exception is St. John’s wort,
which has been associated with phototoxic effects and
numerous drug interactions.   ❖
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S-adenosyl-L-methionine
(SAMe) and Depression
By C. W. Fetrow, PharmD

SINCE ITS INTRODUCTION IN 1999, SALES OF S-ADENOSYL-
l-methionine (SAMe) have placed it among the 25

top-selling dietary supplements in the United States.
SAMe is marketed as an antidepressant; an anti-arthritic;
an agent for liver disorders, cholestasis, and migraines;
and even as a therapy for fibromyalgia.

Pharmacology/Mechanism of Action
SAMe, created naturally in the body during the

metabolism of methionine, functions as a primary methyl
group (-CH3) donor for a broad range of compounds
(proteins, phospholipids, fatty acids, DNA, RNA, por-
phyrins, choline, carnitine, and creatine). The rationale
for supplementation of SAMe is that restoration of
“youthful” levels of this metabolite may induce benefi-
cial changes in individuals whose problems, at least in
part, may be attributed to a relative deficiency. Activity of
methionine adenosyltransferase (the enzyme that forms
SAMe) is diminished in patients with major depression
and schizophrenia, but elevated in mania.1 SAMe crosses
the blood-brain barrier and increases concentrations of
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homovanillic acid and 5-hydroxyindoleacetic acid.2 It
has been suggested that SAMe may blunt noradrenergic
responsiveness while increasing concentrations of
dopamine and serotonin in the CNS.2,3 Whether this
plays a part in the role of SAMe’s effects in depression
has yet to be determined.

Clinical Trials
Some of the most convincing evidence regarding use

of oral SAMe in depression comes from three random-
ized, double-blind, controlled trials (RDBCT) of
SAMYR™ (BioResearch Inc., Milan, Italy). Eighteen
adult male inpatients who met DSM-III criteria for
major depression4 were randomly assigned to receive
SAMe or placebo for 21 days. SAMe was initially
administered as an oral 200 mg tablet once daily, then
titrated by day 7 to 800 mg PO bid and continued at this

dose for the remainder of the trial. Subjects were evalu-
ated by the Hamilton Rating Scale for Depression
(HAMD) and Carroll Rating Scale for Depression
(CRSD). Fifteen patients completed the trial; three
patients (all in the placebo group) dropped out. 

In the SAMe group, six of nine patients experienced a
reduction in HAMD score by more than 50%, compared
to one of six in the placebo group. Mean reductions in
scores for the SAMe group reached statistical signifi-
cance (P < 0.05) by day 7 and remained significant
throughout the 21-day study period. CRSD scores
decreased significantly by day 21 (P < 0.05). The great-
est limitation of this trial is the small study population.
Minor limitations include short duration and no infor-
mation on concomitant medications. 

In a six-week RDBCT of oral SAMe and imipramine
in major depression, 30 patients (9 men, 21 women)
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SAMe During Pregnancy

S-ADENOSYLMETHIONINE (SAM, SAME) IS A METHYL DONOR THAT

is present in all living organisms. It has been used in the
treatment of liver disease. Deficiencies of transmethylation
processes, such as those involving SAM, have been postulat-
ed as being involved in the production of folic acid-preventa-
ble neural tube defects; however, coadministration of SAM
with valproic acid in pregnant rats has not been shown to
decrease the incidence of valproate-associated neural tube
defects in the offspring.1 Culture of rat embryos in 0.05 mM
SAM did not lead to abnormal development.2 Reproductive
testing has been performed with the sulphate-p-toluene
sulphonate salt of SAM.3 Doses of up to 400 mg/kg/d subcu-
taneously or intravenously in male and female rats did not
produce adverse effects on fertility or reproductive perform-
ance. Doses of up to 40 mg/kg/d intravenously in pregnant
rabbits and 400 mg/kg/d in pregnant rats did not produce
abnormalities of embryofetal development, and in rats did
not produce neonatal toxicity when given during lactation.

SAM has been administered to humans in the treatment of
liver disease. Effectiveness of this treatment for cholestasis of
pregnancy was reported by one group of clinicians after 800
mg/d given for two weeks by mouth or intravenously.4-6 The
treatment was during the last trimester of pregnancy and
neonatal outcome information was not given. By contrast,
another group found no effectiveness of 900 mg/d intra-
venously for 20 days in pregnant women with cholestasis.7

Infant follow-up to three months of age was reported to be
without evidence of adverse effects.

In cultured rat Leydig cells, 1.4 mM SAM increases
LH/hCG binding sites and potentiates testosterone synthe-
sis.8 An Italian study, read in abstract, used 800 mg/d for
eight months in men with infertility and reported an increase

in sperm motility.9 No control treatments were used and an
improvement in fertility was not mentioned.   ❖

References
1. Ubeda-Martin N, et al. [Morphological changes induced by

valproate and its administration concomitant with folinic acid
or S-adenosylmethionine in pregnant rats]. Nutr Hosp
1998;13:41-49. English abstract.

2. Seyoum G, Persaud TV. In vitro effect of S-adenosyl methion-
ine on ethanol embryopathy in the rat. Exp Toxicol Pathol
1994;46:177-181.

3. Cozens DD, et al. Reproductive toxicity studies of ademetio-
nine. Arzneimittelforschung 1988;38:1625-1629.

4. Frezza M, et al. Reversal of intrahepatic cholestasis of preg-
nancy in women after high dose S-adenosyl-L-methionine
administration. Hepatology 1984;4:274-278.

5. Frezza M, et al. Prevention of S-adenosylmethionine of estro-
gen-induced hepatobiliary toxicity in susceptible women. Am J
Gastroenterol 1988;83:1098-1102.

6. Frezza M, et al. S-Adenosylmethionine for the treatment of
intrahepatic cholestasis of pregnancy. Results of a controlled
clinical trial. Hepatogastroenterology 1990;379(Suppl 2):122-125.

7. Ribalta J, et al. S-Adenosyl-L-methionine in the treatment of
patients with intrahepatic cholestasis of pregnancy: A ran-
domized, double-blind, placebo-controlled study with nega-
tive results. Hepatology 1991;13:1084-1089.

8. Papadopoulos V, et al. Effects of the transmethylation
inhibitor S-adenosyl-homocysteine and of the methyl donor
S-adenosyl-methionine on rat Leydig cell function in vitro. 
J Steroid Biochem 1987;26:93-98.

9. Piacentino R, et al. [Preliminary study of the use of S adenosyl
methionine in the management of male sterility]. Minerva
Ginecol 1991;43:191-193. English abstract.

Copyright 2000 Reproductive Toxicology Center; used with permission.



with HAMD scores of 18 or higher were randomized to
either imipramine (140 mg/d) or SAMe (1,600 mg/d).5

No differences in demographics were detected between
the groups. Patients were evaluated frequently by
HAMD, Hamilton Rating Scale for Anxiety (HAMA),
Montgomery-Asberg’s Depression Rating Scale
(MADRS), and Zung’s Self-Rating Scale for Depres-
sion. The only concomitant medications allowed was the
limited use of triazolam 0.25 mg for insomnia. Twenty-
three patients completed the study. At day 10, statistical-
ly significant differences in scores compared to baseline
were noted for the MADRS, HAMD, and HAMA (P <
0.001) in the SAMe treatment group, while only HAMD
scores were significantly different from baseline for the
imipramine group. At day 20, MADRS and HAMD
scores were similar for the two treatment groups. At six
weeks, scores on all scales suggested efficacy for both
treatment groups. The investigators concluded that
SAMe was effective and well tolerated for major depres-
sion. The trial lacked detailed information with respect
to laboratory studies.

Another RDBCT enrolled 80 women between 45 and
59 years with depression related to onset of natural or
surgical menopause (patients on estrogen replacement
therapy were excluded).6 Patients were randomly
assigned to either SAMe (1,600 mg/d PO) or placebo for
30 days and were assessed by the HAMD, Rome
Depression Inventory (RDI), Clinical Global Impression
Improvement Scale (CGIIS), and Minnesota Multipha-
sic Personality Inventory (MMPI). Ten patients in each
group dropped out due to “reduced compliance.” From
day 10 forward, statistically greater improvements were
seen in HAMD and RDI scores for SAMe treatment,
compared to placebo and baseline. At day 30, scores for
the MMPI and CGIIS significantly favored SAMe. The
investigators concluded that oral SAMe was an effective
treatment for depressive symptoms in postmenopausal
women with major depressive disorder or dysthymia.
This trial is limited primarily by short duration. 

Several detailed reviews7-9 and at least two meta-
analyses10,11 have examined the available evidence for
SAMe in the therapy of depression. The most recent
meta-analysis included almost 800 patients in trials that
used oral (> 1,600 mg/d) or parenteral (> 200 mg/d)
SAMe for short-term (< 12 weeks) treatment of depres-
sion vs. placebo or tricyclic antidepressants.11 Overall,
SAMe was superior to placebo in treating depressive
disorders and nearly as effective as standard tricyclic
antidepressants. The reviews appear to echo these con-
clusions.7-9 However, these reviews and meta-analyses
included trials of both oral and parenteral formulations
and many suffered from poor study design.

SAMe Supplementation and Serum Levels
Despite the availability of a sensitive assay for

SAMe, no true therapeutic range for SAMe serum levels
has been defined. Although SAMe serum levels change
with both SAMe and tricyclic treatment,2 attempts to
correlate SAMe serum levels with successful responses
in depressed subjects have not been successful.2,7

Adverse Events/Interactions
In general, SAMe appears to be well tolerated. The

majority of side effects are mild to moderate and brief,
with an overall incidence of 20%.12 Although few
patients have withdrawn from SAMe trials because of
side effects, significant adverse events have occurred.

The majority of reported adverse effects are gastroin-
testinal (heartburn, nausea, vomiting, diarrhea), and can
be quite severe,13 but also include insomnia, dizziness,
and headache.14,15 Anaphylaxis has been documented
with parenteral SAMe administration.14 The subject also
experienced dizziness and cognitive impairment that
slowly resolved over two months.

Psychoactivation or a “switch” reaction to
mania/hypomania has been documented in several tri-
als.4,15,16 The frequency with which this occurs is con-
cerning given the small number of subjects studied.
Patients with a history of bipolar disorder may be at risk
of a manic episode with use of SAMe.

Since SAMe participates in the trans-sulfuration
pathway of methionine, it poses a theoretical, but poten-
tially dangerous risk in those individuals susceptible to
elevated homocysteine levels (defective or absent cys-
tathionine beta-synthase and/or deficiencies of vitamins
B

6
or B

12
). The actual risk remains to be determined.

There are no reports of drug or food interactions with
SAMe. It is prudent for patients taking SAMe to avoid
other antidepressants or mood-altering agents.

Formulation/Dosage
GNC and Nature Made distribute the only stable salt

form of SAMe available in the United States. Twenty-
tablet bottles retail at approximately $18-20. Oral doses
in depression trials were 1,600 mg/d—approximately
$225 for a 30-day supply.

Conclusion
SAMe is intriguing, and useful antidepressant activity

has been demonstrated in small RDBCTs. However,
enthusiasm for this entity must be tempered by the lack
of information surrounding SAMe’s adverse effect pro-
file. More data are needed before SAMe can be com-
pared appropriately to more commonly utilized antide-
pressants with clearly defined risk/benefit ratios.
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Current evidence does not strongly support a recom-
mendation for use. Future studies must include larger
numbers of patients and a dose-response component to
identify a minimally effective and maximally tolerated
dose, and specifically characterize the incidence of
mania/hypomania. Also of concern is the theoretical risk
of elevating homocysteine levels in patients prone to
hyperhomocystinemia.

Patients inquiring about the use of SAMe for depres-
sion should be counseled about weak efficacy evidence,
safety issues, the difference in doses used in trials and
those recommended in product labeling, and its high
cost. Patients should also be instructed to discuss the use
of this dietary supplement with their primary health care
(or mental health care) provider.   ❖

Dr. Fetrow is Coordinator, Pharmacokinetics and Outpa-
tient Anticoagulation Services at St. Francis Medical
Center in Pittsburgh, PA.
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CME Questions

5. The Nurses’ Health Study found that a high level of fish intake
resulted in a lower risk of:
a. thrombotic stroke.
b. hemorrhagic stroke.
c. both thrombotic and hemorrhagic strokes.
d. neither thrombotic nor hemorrhagic strokes.

6. Excellent sources of omega-3 PUFAs include:
a. lobster and other shellfish.
b. sardines, anchovies, and salmon.
c. sunflower seed oil.
d. All of the above

7. Randomized controlled trials support the use of which of the
following treatments for premenstrual syndrome?
a. Vitamin E
b. Calcium
c. St. John’s wort

8. For cholestasis of pregnancy, the evidence for the use of SAMe
is:
a. supportive.
b. mixed.
c. negative.

9. For the treatment of depression, most randomized, controlled
trials of SAMe found:
a. a benefit of treatment.
b. no effect of treatment.
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Fish Oil Intake and
Stroke Risk

Source: Iso H, et al. Intake of fish and
omega-3 fatty acids and risk of stroke in
women. JAMA 2001;285:304-312.

Design/Setting/Subjects: Prospective
cohort study of 79,839 women (age 34-
59 years in 1988)  in the Nurses’ Health
Study (NHS) without a prior diagnosis
of cardiovascular disease, cancer, dia-
betes, or hypercholesterolemia, who
completed a food frequency question-
naire. Subjects were followed up for 14
years.

Main Outcomes: Relative risk (RR) of
stroke in 1980-1994 by quintile of fish
intake and category of fish intake.

Results: After 1,086,261 person-years
of follow-up, 574 strokes were docu-
mented. Women who ate the most fish
had a lower risk of stroke than women
who ate fish less than once per month.
RRs (adjusted for age, smoking, and
other cardiovascular risk factors) were
0.93 (95% CI 0.65-1.34) for those con-
suming fish 1-3 times/month, 0.78 (95%
CI, 0.55-1.12) for those who ate fish
once a week, 0.73 (95% CI 0.47-1.14)
for those who ate fish 2-4 times/week,
and 0.48 (95% CI 0.21-1.06) for those
who ate fish > 5 times/week (P for trend
= 0.06). 

Women who ate fish at least twice per
week had a significantly reduced risk of
thrombotic stroke (RR 0.49, 95% CI
0.26-0.93). The relative risk of total
stroke in women in the highest quintile
of intake of long-chain omega-3
polyunsaturated fatty acids (PUFAs)
was 0.72 (95% CI, 0.53-0.99); the RR
for thrombotic infarction was 0.67 (95%

CI 0.4-1.07). Hemorrhagic stroke was
not associated with fish or omega-3
PUFAs intake. Among stroke subtypes,
there is a statistically significant benefit
for lacunar infarction, but only a border-
line significant for thrombotic infarc-
tion. There was no benefit for large-
artery occlusive infarction.

Stratified by aspirin use, women ingest-
ing the highest amount of omega-3
PUFAs who were not using aspirin had
a significant 49% reduction in the risk
of thrombotic stroke. 

Comments: A good excuse for splurg-
ing on salmon, eating sushi, and for the
anchovy-eaters to win out at the pizza
parlor. 

Herring, sardines, and anchovies have
the highest amount of fat and therefore
the highest level of omega-3 PUFAs.
Other dark meat fish including salmon,
mackerel, bluefish, and swordfish are
also quite high in PUFAs; tuna also is a
good source. Other fish and shellfish
contain lesser but significant amounts.
Fish oil supplements usually are made
from sardines, anchovies, or an inedible
fish called menhaden, whose name is
derived from a Narraganset Indian word
that means “manure,” which probably
reflects their use as fertilizer.

Most but not all prospective cohort stud-
ies have reported an inverse relationship
between fish consumption and cardio-
vascular mortality. In the Physicians’
Health Study, a prospective cohort
study of 20,551 U.S. male physicians,
dietary fish intake was associated with a
reduced risk of sudden death.1

There are fewer data on risk of stroke, so
this study is important. Risk reduction
was most pronounced among women
who did not take aspirin regularly.
Aspirin is a much more potent inhibiter

of thromboxane A2 synthesis in platelets
than are omega-3 PUFAs, but of course
aspirin increases bleeding risk. It is reas-
suring that no increased risk of bleeding
was seen in this trial. As the authors
point out, bleeding time may be pro-
longed when the intake of omega-3 fatty
acids is more than 3 g/d; however, this
corresponds to eating fish tid, a dietary
level of intake attained by fewer than
0.1% in this study. (I would add that no
increase in bleeding events has been
observed in any fish oil clinical trial).
Information on fish oil capsule supple-
mentation is not included apparently
because information on fish oil supple-
mentation was not requested until 1990,
and at that time the prevalence of con-
sumption of fish oil was only 1.6 %. The
intake of omega-3 fatty acids through
capsules undoubtedly has increased in
the last 10 years, and it will be interest-
ing to see if such supplementation is
associated with similar reductions in risk
in the next report of the NHS.

The authors point out that several known
actions of fish oil may be protective.
High doses of omega-3 fatty acids are
associated with reduced platelet aggre-
gation. Eicosapentaenoic acid, or EPA,
(some of which is ingested preformed,
and some of which is formed from
docosahexaenoic acid) increases the pro-
duction of thromboxane A3, which then
increases prostaglandin I3, a vasodilator.
These effects are induced 3-4 days after
beginning supplementation and persist
for 2-10 weeks after cessation of high-
dose supplementation. Dietary supple-
mentation would be expected to have
somewhat more modest effects.   ❖
References
1. Albert CM, et al. Fish consumption

and risk of sudden cardiac death.

JAMA 1998;279:23-28.

16 February 2001

In Future Issues:
Cranberries for Urinary Tract Infections

Stress and Pregnancy

CAM Treatments for Dysmenorrhea

Clinical Abstracts
With Comments by Adriane Fugh-Berman, MD


