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IN EARLY 2005, MILLER ET AL PUBLISHED THE RESULTS OF A META-
analysis including nine of 11 high-dose vitamin E trials (≥ 400

IU) conducted primarily among high-risk cardiovascular disease
(CVD) patients.1 A small but statistically significant increased risk
of all-cause mortality was reported among the supplemented sub-
jects prompting many physicians to caution their patients against
taking vitamin E supplements. Sales of vitamin E supplements
dropped 40% as the safety of this nutrient was called into question. 

In contrast to Miller et al,1 three other published meta-analyses of
randomized, controlled vitamin E trials concluded that vitamin E
supplementation at doses up to 800 IU had no effect on either car-
diovascular or all-cause mortality.2-4 After reviewing 20 studies,
Hathcock et al found the “evidence supporting potential harmful
effects of high vitamin E intakes in humans not convincing,” and
concluded from clinical trial evidence that vitamin E supplements
appear safe for most adults in amounts ≤ 1,600 IU.5 The tolerable
upper intake level of vitamin E in healthy adults was set at 1,500 IU
in 2000 by the Food and Nutrition Board of the Institute of 
Medicine.6

Despite the negative press generated by Miller et al,1 vitamin E is
still essential for health, and many studies continue to show its
importance in maintaining health and preventing chronic disease.
This update will focus on the most recent vitamin E findings rele-
vant to clinical practice. 

Background
Vitamin E is naturally present in certain oils, nuts, and seeds. It

can also be found in many ready-to-eat fortified breakfast cereals
(see Table, page 39). Unfortunately, 92-98% of Americans consume
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less than the required amount of vitamin E (≤ 22 IU of
RRR-alpha-tocopherol, see Sidebar on page 41 for an
explanation of vitamin E forms and conversions) from
their diet alone.7 While overt deficiencies of this vitamin
are rare in generally healthy populations, low dietary
intake and/or status of vitamin E and other antioxidant
nutrients has been associated with an increased risk of
developing coronary heart disease (CHD)8-11 and certain
cancers12 in several large observational studies. Vitamin
E is considered to be the most studied single nutrient
supplement, although the results of clinical interventions
with vitamin E have been equivocal. 

Mechanisms of Action
In the body, vitamin E functions primarily as an

antioxidant, preventing the propagation of free radical
damage in biological membranes and plasma lipopro-
teins. This potent peroxyl radical scavenger is particular-
ly good at protecting polyunsaturated fatty acids against
lipid peroxidation, but it also has the ability to affect
other cellular functions. Vitamin E has been shown to
inhibit platelet aggregation, enhance vasodilation, inhib-
it the activity of protein kinase C, and modulate the
inflammatory and immune responses.13

Cardiovascular Disease
Several randomized, controlled clinical trials of vita-

min E have reported null findings with regard to CVD
outcomes. However, according to data from the
Women’s Health Study presented by Lee et al, a true pri-
mary prevention effect may be present in older

women.14 The Women’s Health Study (WHS) is the
largest randomized trial of vitamin E supplementation to
date with the longest duration of treatment. This double-
blind, placebo-controlled trial randomized 39,876
healthy females age 45 years and older to receive a natu-
ral source vitamin E supplement or placebo and aspirin
or placebo for 10.1 years. There was no modification of
the effect of vitamin E by random assignment to aspirin.
At baseline, subjects had no history of CHD, cere-
brovascular disease, cancer (except nonmelanoma skin
cancer), or other major chronic illnesses, and did not use
individual supplements of vitamins A, E, or beta-
carotene more than once per week. Overall, a nonsignif-
icant 7% reduction for major cardiovascular events (a
composite endpoint including myocardial infarction
[MI], stroke, or cardiovascular death) was observed.
Among women age 65 years and older, a significant
26% reduction in this endpoint was observed (RR 0.74;
95% confidence interval [CI] 0.59-0.93, P = 0.009). This
important reduction among older women was attributed
largely to a 34% reduction in MI (RR 0.66; 95% CI
0.45-0.98, P = 0.04) and a 49% reduction in CVD deaths
(RR 0.51; 95% CI 0.33-0.77, P < 0.001). In addition, the
number of CVD deaths in the WHS was 24% lower
among women in the vitamin E group (RR 0.76; 95% CI
0.59-0.98, P = 0.03). The single largest contribution to
this reduction in cardiovascular deaths was fewer sudden
deaths among women assigned to receive vitamin E (38
in vitamin E group vs. 51 in placebo group). Fewer
deaths from cardiovascular disease other than ischemic
heart disease and cerebrovascular disease (20 vs. 34,
respectively) was also a major factor. 

Cancer
In this same WHS report, Lee et al found the inci-

dence rates of the main site-specific cancers (breast, lung,
or colon) and cancer deaths were not influenced by vita-
min E supplementation.14 It should be noted that in the
WHS and most other trials evaluating the effects of vita-
min E, only clinical outcomes were considered, and no
direct measures of oxidative stress, biomarkers of oxida-
tive stress, lipid peroxidation, or plasma vitamin E con-
centrations were assessed. Lee et al did attempt to assess
the effects of vitamin E supplementation among subjects
with higher levels of oxidative stress by analyzing a sub-
group of smokers and subjects with hypertension, hyper-
lipidemia, and diabetes.14 The authors found no evidence
that vitamin E was beneficial among this subgroup. 

In contrast to the WHS, Wright et al did measure
plasma vitamin E concentrations of Finnish male smok-
ers enrolled in the Alpha-Tocopherol, Beta-Carotene
Cancer Prevention (ATBC) Study at baseline, and 
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followed them for up to 19 years.15 This randomized,
double-blind, placebo-controlled primary chemopreven-
tion trial tested whether daily supplementation with 50
mg vitamin E as all-rac-alpha-tocopherol acetate (the
equivalent of 111 IU RRR-alpha-tocopherol) or 20 mg
beta-carotene reduced the incidence of lung and other
cancers compared with a placebo. This prospective
cohort included 29,133 males, age 50-69 years, who
smoked at least 5 cigarettes/d for any duration. ATBC is
the “largest serologic study of vitamin E and mortality to
date” and the first to be conducted entirely within a pop-
ulation of smokers. Because only 10% of participants
reported vitamin E supplement use at baseline, serum
concentrations in this cohort reflected dietary intake of
vitamin E, as well as demographic characteristics,
lifestyle behaviors, and hereditary predisposition related
to vitamin E transport and metabolism.

The results of this study suggest that serum concen-
trations of vitamin E up to 13-14 mg/L, which is within
the normal range, are associated with moderately lower
total and cause-specific mortality in older male smokers,
independent of several important predictors of mortality.
In proportion hazards models, subjects in the highest
quintile of serum alpha-tocopherol (> 13.5 mg/L) expe-
rienced significantly lower overall mortality and deaths
due to cancer, CVD, and other causes combined than did
those in the lowest quintile (< 10.0 mg/L). Overall mor-
tality increased as serum vitamin E concentrations
decreased below the reference value of 9.1 mg/L, and

improved as serum vitamin E values increased from 9.1
mg/L to about 13 mg/L. The lowest relative mortality
due to CVD and other causes combined occurred at
serum vitamin E concentrations of about 14 mg/L, sug-
gesting an apparent threshold effect at this level. 

Similar patterns in risk were observed for deaths due
to specific cancers and cardiovascular-related diseases.
Subjects in the highest quintile of serum vitamin E con-
centration had significantly lower mortality due to lung
cancer (21%), prostate cancer (32%), CHD (16%),
ischemic stroke (37%), hemorrhagic stroke (35%), and
respiratory disease (42%) compared with subjects in the
lowest quintile (P < 0.02 for all trends). The strongest
inverse relationship between serum vitamin E and CVD
mortality was noted in men with serum total cholesterol
levels < 200 mg/dL (RR 0.58; 95% CI 0.46-0.72, P for
interaction = 0.01) and in those with serum HDL choles-
terol ≥ 60 mg/dL (RR 0.66, 95% CI 0.49-0.89, P for
interaction < 0.0001). Excluding the 12,482 men who at
baseline reported a history of CVD, diabetes, or both
strengthened the association between serum vitamin E
and each mortality endpoint except cancer. This was
particularly evident for CVD deaths with a 26% reduc-
tion in the highest quintile (RR 0.74; 95% CI 0.64-0.84,
P < 0.0001 for trend). These findings support a more
robust role for circulating alpha-tocopherol in overall,
cancer, and CVD mortality than was suggested by previ-
ous studies, and are in contrast with findings from clini-
cal trials that showed little or no effect of supplemental
vitamin E on various endpoints. 

Vitamin E supplementation was also associated with
reduced risk of advanced prostate cancer among 29,361
male smokers enrolled in the screening arm of the
Prostate, Lung, Colorectal, and Ovarian Cancer Screen-
ing Trial (PLCO Trial).16 Kirsh et al evaluated the rela-
tionship between intake of the antioxidant nutrients vita-
mins E, C, and beta-carotene from foods and supple-
ments and the risk of prostate cancer in this cohort. At
baseline, subjects completed a food-frequency question-
naire that included detailed questions on 12 individual
supplements, and all male subjects were screened for
prostate cancer. During up to eight years of follow-up no
overall association between prostate cancer risk and the
intake of these antioxidant nutrients was seen; however,
those who smoked within the past 10 years and used
vitamin E supplements at a dose higher than 400 IU/d or
for 10 or more years significantly decreased their risk 
of developing advanced prostate disease by about 70%
(P for both trends = 0.01). 

Together, the findings from ATBC and PLCO suggest
that vitamin E supplementation may be more beneficial
in certain subgroups such as smokers. Interestingly,
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Table 

Top 10 food sources of vitamin E (αα-tocopherol)

Food Serving Quantity 
Wheat germ oil 1 Tbsp 20.3 mg
Whole-grain TOTAL cereal, 
General Mills ¾ cup 13.5 mg

Sunflower seeds, 
dry roasted ¼ cup 8.4 mg

Almonds 24 nuts 7.3 mg
Spinach, frozen (cooked) 1 cup 6.7 mg
Sunflower oil 1 Tbsp 5.6 mg
Tomato sauce, canned 1 cup 5.1 mg
Safflower oil 1 Tbsp 4.6 mg
Turnip greens, 
frozen (cooked) 1 cup 4.4 mg

Hazelnuts or filberts 1 oz 4.3 mg 

Source: U.S. Department of Agriculture, Agricultural
Research Service. USDA Nutrient Data Laboratory.
USDA National Nutrient Database for Standard Refer-
ence; 2006:Release 19. 



vitamin E supplementation reportedly lowered the inci-
dence rate of the common cold among some smokers in
the ATBC study. In their analysis, Hemila et al observed
that a subgroup of older, city-dwelling men (n =
14,573), age 72-77 years, who smoked 5-14 cigarettes/d
were less likely to come down with the common cold if
they were in the vitamin E-supplemented group than the
placebo group (RR 0.54; 95% CI 0.37-0.80).17 It has
been well established that smokers require higher intake
levels of the antioxidant nutrient vitamin C than do non-
smokers. Bruno et al recently presented the first direct
evidence in humans that a chronic oxidative stress,
smoking, also increases the rate of loss of vitamin E in
plasma.18 Additionally, they demonstrated that increas-
ing plasma vitamin C levels slowed the loss of vitamin E
in smokers, but not in nonsmokers. 

With regard to cancer treatment, studies by Argyriou
et al19 and Bairati et al20 indicate a role for vitamin E
supplementation in some forms of therapy, but not oth-
ers. Argyriou et al showed vitamin E supplementation
(DL-alpha-tocopherol acetate) at a dose of 300 mg twice
daily in chemotherapy patients (n = 32) protected them
from paclitaxel-induced peripheral nerve damage
(PIPN).19 Patients diagnosed with lung, breast, or ovari-
an cancer who had at a least nine months to live received
six courses of a paclitaxel-based chemotherapy regimen
plus either vitamin E supplements or placebo during
chemotherapy and for up to three months after its sus-
pension. The incidence of PIPN was 70% lower in the
vitamin E-supplemented patients than in the control
group (P = 0.03). However, in the study by Bairati et al,
head and neck cancer patients (n = 540) undergoing
radiation treatments experienced an increase in all-cause
mortality when supplemented with 400 IU DL-alpha-
tocopherol alone during therapy and for three years after
radiation therapy ended compared with the placebo
group (HR 1.43, 95% CI 0.98-2.07).20 Overall survival
was also consistently lower among patients randomized
to the supplemented group (P = 0.033), which included
those who took either alpha-tocopherol alone or in com-
bination with beta-carotene (30 mg/d). 

Cognitive Function
In the WHS, Kang et al analyzed a subgroup of older

women to examine the effects of vitamin E supplemen-
tation on cognitive function.21 The study began 5.6 years
after 6,377 women age 65 years and older were initially
randomized to receive vitamin E or placebo. Subjects
were monitored for changes in cognitive function and
followed for four years. The primary outcome was a
global composite score comprised of subjects’ average
performance across five cognitive tests. There were no

differences over time in cognitive function assessed with
the global score, but the vitamin E-supplemented group
had a nonsignificant 8% lower risk of substantial decline
compared with the placebo group. With regard to the
verbal memory score, the vitamin E group had a 15%
lower risk of substantial decline compared with the
placebo group that reached borderline significance (P =
0.08). Among women with a dietary intake of vitamin E
below the median of 6.1 mg/d, those who also took the
vitamin E supplement experienced less adverse cogni-
tive change compared with the placebo group. The mean
change in rate of cognitive decline over time between
the vitamin E and placebo groups was 0.05 (95% CI
0.01-0.09, P = 0.04). Among women with a higher
dietary intake of vitamin E, the supplemented and place-
bo groups were similar in degree of change over time. 

Diabetes
Also in the WHS, Liu et al evaluated the primary pre-

vention of Type 2 diabetes with vitamin E supplementa-
tion.22 A nonsignificant 5% risk reduction in initially
healthy women was reported (95% CI 0.87-1.05, P =
0.31) among the supplemented group, and a borderline
significant (P = 0.06) 12% reduction was observed
among women without a family history of the disease,
but not in those with a family history. Treatment with
aspirin did not significantly modify the reported effect of
vitamin E on Type 2 diabetes. It should be noted that this
study cohort was not prescreened for glucose tolerance
at baseline, and the diagnosis of Type 2 diabetes was
self-reported. 

In a nested case-control study of coronary artery dis-
ease in subjects with Type 1 diabetes enrolled in the
Pittsburgh Epidemiology of Diabetes Complications
Study (EDC), Costacou et al found a protective effect of
vitamin E among antioxidant supplement users (HR
0.22; 95% CI 0.10-0.49) and patients with renal disease
(HR 0.46; 95% CI 0.23-0.91).23 The EDC was a 10-year
prospective study of Type 1 diabetics, with a mean age
at baseline of 28 years, and diabetes duration of 19
years. Baseline alpha-tocopherol levels were similar in
cases and controls, and the use of supplements was
approximately 27% in both groups.

Child/Maternal Health
In the first large-scale epidemiologic study of circulat-

ing vitamin E concentrations during pregnancy, Scholl et
al examined the effect of vitamin E on fetal growth in a
cohort of 1,231 generally healthy pregnant women (mean
age 22.9 ± 5.2 years) from 16 to 28 weeks gestation.24

Plasma concentrations of alpha-tocopherol at study entry
and week 28 were positively and significantly correlated
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with increased fetal growth (birth weight for gestation)
(P < 0.0001), a decreased risk of small-for-gestational-
age births (P = 0.03), and an increased risk of large-for-
gestational-age births (P = 0.004). Plasma alpha-toco-
pherol concentrations were also positively correlated
with the use of prenatal multivitamins and dietary vita-
min E intake at week 28 (P < 0.05).

According to Litonjua et al, higher maternal intakes
of vitamin E during pregnancy were also associated with
a lower risk of wheezing illnesses in 2-year-old chil-
dren.25 In this study, 1,290 mother-child pairs were
assessed for dietary intake and vitamin use during gesta-
tion (mothers only) and wheezing in their children with-
in the first two years of life. Mothers in the highest quin-
tile of vitamin E intake were 30% less likely to report
any wheezing in their 2-year-old children (95% CI 0.48-
1.03, P for trend = 0.06), and 51% less likely to report
recurrent wheezing (95% CI 0.27-0.90, P for trend =
0.05). The findings of this study provide support for the
hypothesis that lower antioxidant intake increases the
susceptibility of airways to inflammation and asthma. 

Conclusion
Oxidative stress is implicated in the pathogenesis of

many degenerative diseases, including cardiovascular
disease, cancer, diabetes, cataracts, rheumatoid arthritis,
and neurodegenerative diseases. In vitro and experimen-
tal studies have demonstrated that the antioxidants,
including vitamins E, C, and beta-carotene, act as effec-
tive antioxidants in biological systems such as plasma,
lipoproteins, and cultured cells. Evidence from observa-
tional studies consistently shows that diets rich in
antioxidant-containing fruits and vegetables are associ-
ated with reduced risk for chronic diseases such as can-
cer and heart disease. Despite this evidence, clinical tri-
als of single antioxidant micronutrient supplementation
have been equivocal with respect to disease outcome. 

For some people, supplementing the diet with vitamin
E alone can play a positive role in preventing the sudden
onset or severity of certain conditions, while for others
this practice has no effect at all. The recent vitamin E
studies presented here suggest that smokers and healthy
older women are likely to benefit from long-term sup-
plementation. Why are benefits shown in these particu-
lar subgroups of these studies, but not in others? Genetic
variations may be involved. There is some evidence to
suggest that antioxidant supplementation in smokers
lacking the protective GSTM1 gene would benefit far
more than smokers with the normal genotype.26 Future
studies will undoubtedly consider the role of genetic
polymorphisms related to vitamin E metabolism and
function when presenting their results. 

While antioxidant nutrients appear to play a role in
decreasing the risk of developing diseases, they appear
less successful in secondary prevention. Despite a recent
and questionable meta-analysis suggesting antioxidant
supplements may increase all-cause mortality, the safety
of these nutrients is well established with very conserva-
tive estimates of tolerable upper levels established by the
Institute of Medicine of vitamin E at 1,500 IU, vitamin
C at 2,000 mg, and selenium at 400 μg.27 The protection
received from proper diet and/or supplements most often
comes from combinations of nutrients working together.
This is clearly illustrated by the observations of Bruno et
al, which provide strong support for the co-antioxidant
function of vitamins E and C in vivo.18 The importance
of “balanced” antioxidant supplementation, i.e., the
need for antioxidants to interact, not just for vitamin E
and vitamin C,18 but also with selenium (SELECT
Trial28), zinc (AREDS Trial29), and phytochemicals, like
carotenoids and flavonoids,30 should be emphasized.

Recommendation
All patients should be encouraged to improve their

intake of antioxidant nutrients and phytochemicals
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Conversion Factors for 
Different Forms of Vitamin E 

ALPHA-TOCOPHEROL IS THE MOST ACTIVE FORM OF

vitamin E in humans; however, vitamin E exists
in eight different isomeric forms:
• alpha, beta, gamma, and delta tocopherol
• alpha, beta, gamma, and delta tocotrienol.

Supplements made from entirely natural sources
contain only RRR-alpha-tocopherol (also labeled D-
alpha-tocopherol). RRR-alpha-tocopherol is the
most bioavailable form.

Synthetic alpha-tocopherol, often found in food
additives and some nutritional supplements, is
labeled all-rac-alpha-tocopherol or DL-alpha-toco-
pherol. The biological activity of all-rac-alpha-toco-
pherol is lower than RRR-alpha-tocopherol because
only half of the alpha-tocopherol isomers present
are bioavailable.

To convert from international units (IU) of vita-
min E to milligrams, use the following equations:
• RRR-alpha-tocopherol (natural or D-alpha-toco-

pherol): IU x 0.67 = mg RRR-alpha-tocopherol.
• all-rac-alpha-tocopherol (synthetic or DL-alpha-

tocopherol): IU x 0.45 = mg RRR-alpha-
tocopherol.



through a plant-based diet, and advised not to exceed
safe intake levels of any dietary supplement, including
vitamin E.   ❖
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Pelargonium sidoides for
Treatment of Acute Bronchitis
By Tina Sindwani, MD 

Dr. Sindwani is a Fellow in the Program of Integrative Medicine,
University of Arizona, Tucson; she reports no consultant, stock-
holder, speaker’s bureau, research, or other financial relationships
with companies having ties to this field of study. 

ACUTE BRONCHITIS IS AMONG THE TOP 10 CONDITIONS

leading patients to seek medical care in the United
States.1 This respiratory illness results in a large amount
of missed work days, and usually lasts for about two
weeks. The pathophysiology of the condition appears to
be related to some form of bronchial epithelial injury,
resulting in inflammation, mucus production, and air-
way hyperresponsiveness. 

The diagnosis of bronchitis is based on clinical find-
ings alone, as there is no “gold standard” test at this
time. Cough is the most common symptom, and can be
accompanied by any number of additional signs and
symptoms including sputum production, dyspnea,
wheezing, chest pain, fever, hoarseness, malaise, and/or
abnormal lung findings on auscultation. Pneumonia can
often be ruled out by evaluation of vital signs (heart rate
< 100 bpm, respiratory rate < 24, and temperature < 38°
C make pneumonia less likely). 

Antibiotics have been shown to be only modestly
beneficial, at best.1-5 They do not appear to significantly
shorten disease course or the number of missed work
days, and their deleterious effects may outweigh their
benefits (gastrointestinal upset, allergic reactions, and
promotion of drug-resistant bacterial strains).2-6 Smok-
ers do not appear to acquire any additional benefit from
antibiotics over nonsmokers.7 In fact, the vast majority
of acute bronchitis cases are thought to originate from
viral infections, such as respiratory syncytial virus,
adenovirus, echovirus, influenza, parainfluenza, entero-
virus, and coxsackie virus.1,6,8

Nevertheless, up to 70% patients who are diagnosed
with acute bronchitis are treated with antibiotics by pri-
mary care physicians. Other treatments commonly used
include inhaled bronchodilators and antitussives. Due to
the high prevalence of acute bronchitis and the frequen-
cy of missed work days resulting from it, an herbal alter-
native to antibiotics, with few adverse side effects and
equal or better symptom relief, could be very useful.
This review will address the potential effectiveness of
Pelargonium sidoides root extract for the treatment of
acute bronchitis, as a potential alternative to antibiotics. 

Background/Mechanism of Action
Pelargonium sidoides, also known as the South

African geranium, is a perennial flowering plant whose
root extracts have been used traditionally by the native
populations of Southern Africa for treatment of gastroin-
testinal and respiratory ailments. Several studies have
evaluated its use as a therapeutically effective agent for
treatment of tonsillopharyngitis9 and bronchitis;6,10 in
addition, in vitro studies have revealed potential antipar-
asitic,11 antibacterial,12 and antimycobacterial activity.13

One randomized double-blind placebo-controlled trial
demonstrated the efficacy of a pelargonium preparation
for treatment of acute non-group A beta-hemolytic
streptococcus tonsillopharyngitis in children.9

The mechanism of action of the root extract remains
unclear; however, in vitro studies suggest that the active
constituents include coumarins (e.g., umckalin) and tan-
nins (e.g., catechin, gallocatechin, gallic acid), which
seem to exhibit immunomodulatory and antimicrobial
activities. The immunomodulatory actions appear to be
mediated at least in part by an increase in release of
tumor necrosis factor and nitric oxide, as well as stimu-
lation of natural killer cell and interferon activity.10,11,13

It is also hypothesized that a component of the root
extract functions to prevent adhesion of bacteria and
viruses to the surface of the host cell. One study demon-
strated that P. sidoides root extract significantly
increased ciliary beat frequency of in vitro ciliated cell
cultures of human nasal epithelium. These findings sug-
gest a mechanism of action related to promotion of
mucociliary clearance as well.14

The most commonly used form of P. sidoides in
research trials has been EPs 7630. EPs 7630 has been
used for some time in the treatment of ear, nose, and
throat, and respiratory tract infections in Germany, Mex-
ico, Russia, the Ukraine, and the Baltic states. 

Clinical Studies
A recent randomized, double-blind, placebo-con-

trolled trial evaluated the safety and efficacy of EPs
7630 compared with placebo for the treatment of acute
bronchitis.6 Four hundred sixty-eight adult male and
female subjects from outpatient care settings diagnosed
with acute bronchitis, with symptom onset in the previ-
ous 48 hours, and Bronchitis Severity Scores (BSS) ≥ 5
were recruited. BSS is used to assess cough, sputum,
rales/rhonchi, chest pain with coughing, and dyspnea
using a 5-point scale. Subjects were randomized to
receive 30 drops of EPs 7630 three times daily (4.5
mL/d) for seven days or a matched placebo. The investi-
gational agent was dispensed in 50 mL bottles, contain-
ing 80 g EPs 7630, which corresponds to 8 g of plant
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material and 20 g of glycerol (85%). Acetaminophen
was allowed for fever higher than 39° C. 

The primary outcome measure was the change in
BSS on day 7 compared with baseline. Secondary out-
come measures included: other response criteria based
on BSS, Integrative Medicine Outcomes Scale score,
onset of treatment effect, amount of acetaminophen con-
sumption, change in individual symptoms of bronchitis,
results of health-related quality-of-life questionnaires,
and questions using the Integrative Medicine Patient
Satisfaction Scale. Blinded investigators performed con-
trolled follow-up exams twice, once on days 3, 4, or 5,
and once on day 7. On these days, the patient’s clinical
status was evaluated, the patient’s symptom diary was
reviewed, acetaminophen consumption was document-
ed, and adverse events were recorded. 

Upon final assessment on day 7, it was noted that the
BSS had been reduced by 5.9 ± 2.9 in the EPs 7630
group, and by 3.2 ± 4.1 in the placebo group, compared
with baseline BSS (P < 0.0001). This difference in
improvement was apparent as early as the first follow-up
visit (day 3-5). Patients in the EPs 7630 group were able
to return to work nearly two days earlier than patients in
the placebo group. Only 16% of subjects in the EPs
7630 group were unable to work at day 7, compared
with 43% in the placebo group (P < 0.0001). Cough dis-
appeared or improved in 89.2% of subjects in the inves-
tigational group, but only in 56.6% of the patients in the
control group (P < 0.0001). Sputum production
decreased or resolved in 66% of participants in the EPs
7630 group vs. 47.7% of subjects in the placebo group
(P < 0.0002). On day 7, fever had disappeared in 96.9%
of the patients receiving EPs 7630 and in 58.4% of the
participants receiving placebo (P < 0.0001). 

Adverse events, all described as nonserious by the
investigators, were reported at about equal rates in both
groups (8.6% in the EPs 7630 group and 6.8% in the
placebo group). These included mostly ear, nose, throat,
and respiratory complaints, perhaps related more to the
underlying illness, and mild gastrointestinal complaints. 

A smaller randomized, double-blind, placebo-con-
trolled trial was also performed to evaluate efficacy and
safety of EPs 7630 compared with placebo in manage-
ment of acute bronchitis.10 One hundred twenty-four
subjects older than 18 years of age from six urban Russ-
ian primary care clinics with a diagnosis of acute bron-
chitis, BSS ≥ 5, and duration of complaints ≥ 48 hours
were recruited. Primary outcome measure was the mag-
nitude of change in BSS at day 7. Other outcome meas-
ures included BSS < 5 at the end of the study, decrease
in BSS ≥ 5 during the study, onset of treatment effect,
acetaminophen consumption, changes in individual

symptoms of BSS, health status of patient based on
health-related quality-of-life questionnaire, score on
Integrative Medicine Outcome scale, and satisfaction
with treatment based on Integrative Medicine Patient
Satisfaction Scale. Screening laboratory tests were
obtained including leukocyte count, erythrocyte sedi-
mentation rate, GGT, AST, and ALT. 

At baseline, patients were given a symptom diary and
a 50 mL bottle containing either EPs 7630 (n = 64) or a
matched placebo (n = 60). Patients were instructed to
take 30 drops three times daily (4.5 mL/d) 30 minutes
before or after meals from day 0 to day 7. Aceta-
minophen 500 mg was allowed for fever 39° C or high-
er. Follow-up examination by blinded investigators
occurred twice, once on days 3-5, and once on day 7.
Evaluation of patient’s clinical status, review of patient’s
symptom diary, documentation of acetaminophen and
study medication consumption, and notation of change
in concomitant medications or occurrence of adverse
events took place on each of these follow-up visits. 

A total of seven patients (three from the treatment
group and four from the placebo group) dropped out due
to lack of efficacy, violation of selection criteria, need
for concomitant medications, or freedom from symp-
toms. The decrease in BSS on day 7 in the EPs 7630
group was 7.2 ± 3.1 vs. 4.9 ± 2.7 in the placebo group (P
< 0.0001). On day 7, the rate of complete recovery for
each individual symptom of the BSS was noted to be
higher in the EPs 7630 group. The onset of treatment
effect was noted by 68.8% patients receiving EPs 7630
on day 4, but only in 33.3% subjects receiving placebo
(P < 0.0001). Based on questionnaires, 79.7% patients in
the EPs 7630 group were satisfied with their treatment,
whereas 43.3% of those in the placebo group were satis-
fied (P < 0.0001). With regard to health-related quality
of life, scores for usual activities and mobility were
notably higher in the EPs 7630 group compared with
placebo at the end of the study. 

Fifteen of 64 participants in the experimental group
and 10 of 60 patients in the placebo group reported
adverse events; however, all were described as nonseri-
ous. The authors concluded that EPs 7630 is superior to
placebo in treatment of adults with acute bronchitis, in
whom antibiotic therapy is not clearly indicated. 

Adverse Effects and Contraindications
Based on the above studies, P. sidoides root extract

appears to be a safe and well-tolerated treatment for
acute bronchitis in adults at a dose of 4.5 mL/d for up to
seven days. Only mild gastrointestinal, ear, nose, throat,
and respiratory complaints were reported at this dosage.
At this time, there are no known contraindications or
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drug interactions for the root extract of P. sidoides. How-
ever, it should be avoided in pregnant and lactating
women until further data become available. 

Dosage and Formulation
EPs 7630, an ethanolic root extract manufactured by

Dr. Willmar Schwabe Pharmaceuticals, Karlsruhe, Ger-
many, and registered by ISO Pharmaceuticals, Ettlingen,
Germany, is the standardized formulation commonly
used in research trials of P. sidoides. A homeopathic for-
mulation of P. sidoides known as Umcka ColdCare® is
also available in the United States from Nature’s Way.
The dose studied in adults for acute bronchitis is 4.5
mL/d, as 30 drops three times daily, for seven days.6,10

For children, a dose of 3 mL/d, as 20 drops three times
daily, for seven days, has been used for treatment of
beta-hemolytic streptococcal tonsillopharyngitis.9

Conclusion
Based on these two well-conducted studies, EPs

7630, a P. sidoides root extract, is more effective than
placebo in reducing symptoms of bronchitis after seven
days of treatment. Results were statistically significant,
and adverse events were described as nonserious. In
addition, those patients taking EPs 7630 were able to
return to work or resume usual activities sooner than
those taking placebo. Patient satisfaction was higher in
the EPs 7630 group, as measured in one study. 

Recommendation
Although there is no obvious benefit from treatment

with antibiotics in most cases of acute bronchitis, many
physicians continue to prescribe them. In adult patients
diagnosed with acute bronchitis with symptom onset
within the prior 48 hours and without clear indication
for antibiotics, P. sidoides root extract seems to be a
safe and effective treatment alternative. Although this
conclusion is based on only two studies, the agent’s rel-
atively benign side-effect profile compared with antibi-
otics and its ability to allow patients to resume usual
activities sooner than placebo make it a viable treatment
option that is worth considering. Further studies are
warranted to confirm the efficacy and safety of P.
sidoides root extract for treatment of acute bronchitis,
but the evidence to date appears promising.   ❖
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Oh, to B12 Again …
Metformin Use and
B12 Deficiency

Source: Ting RZ, et al. Risk factors of vita-
min B12 deficiency in patients receiving
metformin. Arch Intern Med 2006;166:
1975-1079.

Goal: To identify risk factors that
would permit prediction of vitamin B

12
deficiency developing in people taking
metformin for diabetes (DM).

Study design: Nested case-control
study performed in Hong Kong using
subjects taken from a source cohort 
population.

Subjects: Those who for clinical rea-
sons had levels of both hemoglobin A1c
and vitamin B

12
checked in a central

laboratory, and who also had at least one
year of continuous medical history
available (n = 155 identified with B

12
deficiency together with n = 310 con-
trols with normal B

12
levels).

Methods: A case was defined as an

individual with diabetes (DM) who had
vitamin B

12
deficiency while being

treated with metformin. Once identified,
two controls matched to the date of
blood sampling were selected for each
case. Analysis of results proceeded and
was repeated after 113 subjects with
borderline B

12
levels were excluded.

Results: Each 1 g/d incremental
increase in metformin dose conferred an
increased risk (odds ratio [OR] = 2.88)
for development of B

12
deficiency. Post-

hoc analysis revealed an increased risk
for metformin-associated B

12
deficiency

with dosages higher than 2.0-3.0 g/d.
Those who had used metformin for
three or more years also had an
increased risk of developing B

12
defi-

ciency (OR = 2.39). Increased age was
related to metformin-associated B

12
deficiency, but not in a clinically signifi-
cant fashion.

Conclusion: In this observational study,
dose of metformin employed and dura-
tion of therapy were both associated
with an increased risk for development
of vitamin B

12
deficiency, even after

adjustment for potential confounders.

Study strength: Regression analysis
repeated with exclusion of borderline
cases of vitamin B

12
deficiency due to

lack of data on methylmalonic acid levels.

Study weaknesses: No assessment of
calcium intake; retrospective nature of
study; inability to adequately track use
of H2 blockers or proton pump
inhibitors.

Of note: Patients with pernicious ane-
mia were excluded from the study;
serum methylmalonic acid (a metabolite
of B

12
) determinations were not routine-

ly performed, nor were homocysteine
levels; impact of potential confounders
like use of histamine H2 receptor antag-
onists or proton pump inhibitors was
evaluated (of which there was no impact
detected, but data were incomplete); B

12
deficiency was found more often in veg-
etarians (many vegetarians and most
vegans are at risk for deficiencies of
vitamin B

12
, folic acid, vitamin D, iron,

calcium, and zinc), a finding that
reached borderline significance.

We knew that: Metformin increases
insulin sensitivity, protects against 

Clinical Briefs
With Comments from Russell H. Greenfield, MD

Dr. Greenfield is Clinical Assistant Professor, School of Medicine, University of North Carolina, Chapel Hill, NC; 
and Visiting Assistant Professor, University of Arizona, College of Medicine, Tucson, AZ.

CME Questions
17. Vitamin E may exhibit a primary preventive effect on cardio-

vascular disease in which of the following populations?
a. Younger women 
b. Older women 
c. Younger men 
d. Older men 

18. In the Women’s Health Study, the incidence rate of which 
of the following cancers was influenced by vitamin E 
supplementation? 
a. Breast cancer 
b. Lung cancer 
c. Colon cancer 
d. None of the above 

19. Pelargonium sidoides appears to be more effective than placebo
in reducing symptoms of bronchitis after seven days. 
a. True 
b. False 

CME Instructions: Physicians participate in this con-
tinuing medical education program by reading the arti-
cles, using the provided references for further research,
and studying the CME questions. Participants should
select what they believe to be the correct answers, then
refer to the list of correct answers to test their knowledge.
To clarify confusion surrounding any questions answered
incorrectly, please consult the source material. 

After completing this activity, participants must com-
plete the evaluation form provided at the end of each
semester (June and December) and return it in the reply
envelope provided to receive a credit letter. When an
evaluation form is received, a credit letter will be mailed
to the participant. 

Answers:17. b, 18. d, 19. a.



vascular complications associated with
DM, and reduces all-cause mortality in
overweight people with DM; early clini-
cal studies reported a 30% prevalence of
B

12
deficiency in patients treated with

metformin; reported metformin-associ-
ated decreases in vitamin B

12
levels

range from 14% to 30%; increasing cal-
cium intake appears to reverse B

12
mal-

absorption associated with metformin
use (metformin may impair calcium
availability, thus impacting the calcium-
dependent process of vitamin B

12
absorption); existing data suggest that
metformin use does not alter intestinal
motility or lead to bacterial overgrowth.

Comments: Many of our patients with
diabetes are on metformin (trade name
Glucophage®) because of the com-
pelling data on its therapeutic efficacy.
As is the case with most any clinical
intervention, as experience with a thera-
py grows so, too, do precautions. Vita-
min B

12
deficiency is an all-too com-

mon and yet under-recognized disorder
that can result in or at least worsen
depression, dementia, peripheral neu-
ropathy, anemia, fatigue, and constipa-
tion. Certain medications, like proton
pump inhibitors, have been previously
implicated in vitamin B

12
deficiency,

but relatively few practitioners are
aware of this potential side effect. Given
the widespread use of metformin, it’s
important to emphasize the need for
screening for B

12
deficiency in those at

risk based on the results of this trial.

What to do with this article: Keep a
copy on your computer. ❖

Living with Syn:
Synbiotics and 
Colon Cancer

Source: Rafter J, et al. Dietary synbiotics
reduce cancer risk factors in polypectomized
and colon cancer patients. Am J Clin Nutr
2007;85:488-496.

Goal: To assess the effect of a specific
synbiotic preparation on the risk of
colon cancer in humans. 

Design: Phase II randomized, double-
blind, placebo-controlled trial over 12
weeks in Ireland.

Subjects: Participants either had known
colon cancer (n = 37, data available for
assessment on 34) or were status post-
polypectomy (n = 43, data available for
assessment on 40).

Methods: Subjects were randomly
assigned to receive the synbiotic (oligo-
fructose-enriched inulin plus Bifidobac-
terium lactis Bb12 and Lactobacillus
rhamnosus GG) or placebo, and were
given a sufficient amount of product for
six weeks at study onset and again after
six weeks. Appointments with the study
nurse took place prior to any interven-
tion, and at six and 12 weeks. Blood and
fecal samples were obtained at each
visit, and sigmoidoscopy with biopsy
samples was performed both before syn-
biotic administration and at 12 weeks. A
comprehensive battery of biomarkers
was employed and included immunolog-
ic, inflammatory, and genotoxic mark-
ers. Subjects maintained diaries during
each six-week phase.

Results: Administration of the synbiotic
created significant changes in the fecal
flora, with increases in bifidobacteria
and lactobacilli, and in polypectomized
subjects a decrease in Clostridium 
perfringens. Synbiotic administration
resulted in a significantly decreased
level of DNA damage in the colonic
mucosa and, in participants with polyps,
reduced colorectal proliferation,
improved barrier function, and
decreased cytotoxicity of luminal con-
tents. There was no impact of synbiotic
administration on apoptosis, tumor cell
invasion, or colonic inflammation.

Conclusion: Specific biomarkers of
colon cancer may be favorably altered
through administration of a specific syn-
biotic preparation.

Study strengths: Evaluation of both
people with colon cancer and those at
high risk for development of colon can-
cer; tests performed to assess probiotic
survival after intestinal transit.

Study weaknesses: Short duration of
intervention; small sample size.

Of note: Participants had to have under-
gone resection for confirmed colon can-
cer within the prior five years, or have
histologically confirmed adenomatous
polyps; intestinal bacteria can produce
genotoxic, carcinogenic, and tumor-pro-
moting substances from ingested foods;
germ-free rats have a lower incidence of
chemically induced tumors than do rats
with an intact microflora; subjects with
known lactose intolerance were exclud-
ed from the trial, as were users of non-
steroidal anti-inflammatory agents and
antibiotics; no adverse effects were
reported in association with synbiotic
administration during the study.

We knew that: Probiotics have been
defined as live microbial food ingredi-
ents that may be beneficial to the health
of the host; prebiotics have been defined
as nondigestible food ingredients that
selectively stimulate growth of particu-
lar bacteria in a manner beneficial to the
host; synbiotics are combinations of
prebiotics and probiotics; animal data
using prebiotics and probiotics are
strongly suggestive of a chemopreven-
tive effect against colon cancer, but
there is a paucity of supportive data in
humans; mortality from colorectal can-
cer is second only to lung cancer in
men, second only to breast cancer in
women; the balance of microbial types
in the gastrointestinal tract appears to
play an important role in risk for devel-
opment of colorectal cancer (bifidobac-
teria and lactobacilli have less propensi-
ty to enzymatically produce carcinogens
than do bacteria like Bacteroides and
clostridia); prebiotics increase butyrate
production, which inhibits survival of
colon cancer cells and also helps normal
colon cells survive.

Clinical import: As the authors point
out, research results suggest that diet
plays a role in the risk for development
of colorectal cancer, meaning that risk
may well be modifiable through dietary
modification. Add to this the com-
pelling concept that modification of
one’s intestinal microbiota through oral
administration of live microbes might
likewise have a chemopreventive
impact. The data presented in this article
pique our interest significantly, but are
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not definitive as questions remain. Why
did subjects with colon cancer respond
differently to synbiotic therapy than
those with polyps? What would a trial
of longer duration have shown? Would
similar results occur if a functional food
source of synbiotic were employed?
The good news is that a large body of
research suggests both prebiotic and
probiotic therapy (with far more data
available regarding the latter) are safe.
In lieu of further data, practitioners can
feel comfortable with patient recom-
mendations that include adherence to a
healthy diet, and perhaps even taking a
daily dose of bacteria.

What to do with this article: Keep a
hard copy in your file cabinet. ❖

Pressure and Pain—
Analgesic Use and
Blood Pressure

Source: Forman JP, et al. Frequency of anal-
gesic use and risk of hypertension among
men. Arch Intern Med 2007;167:394-399.

Goal: To assess the association between
frequency of non-narcotic analgesic use
and incident hypertension over a period
of four years.

Design: Prospective cohort analysis.

Subjects: Male health professionals (n
= 16,031 with a mean age of 65 years in
2000) without a history of high blood
pressure at baseline (part of the Health
Professionals Follow-up Study).

Methods: Subjects regularly completed
biennial questionnaires about health-
related behavior and medical events as
part of the long-term study, with food-
frequency questionnaires filled out
every four years (data from 1998 were
imputed for 2000). Detailed information
about analgesic use was first obtained in
2000 and included questions about fre-
quency of use in days as well as number
of pills consumed per week. Data
regarding other parameters such as body
mass index (BMI), age, physical activi-
ty, and smoking status were obtained in
2000 and again in 2002.

Results: A total of 1,968 new cases of
hypertension were reported. An inde-
pendent association between frequency
of analgesic use and incident hyperten-
sion was found for all three analgesic
classes. Men who used acetaminophen
6-7 days/week had a relative risk (RR)
for incident hypertension of 1.34 after
adjustment for potential confounders.
Employing similar analyses, users of
nonsteroidal anti-inflammatory agents
(NSAIDs) and aspirin likewise were
found to be at increased risk (RR = 1.38
and 1.26, respectively). Secondary
analyses showed similar results. Signif-
icant findings were also found for 
acetaminophen and aspirin for number
of pills per week and risk for subse-
quent hypertension. While BMI had 
no identifiable impact on aspirin use
and risk of hypertension, the associa-
tion between use of acetaminophen 
and risk of hypertension was higher in
men with BMI < 25 kg/m2, while that
for NSAID frequency and risk of inci-
dent hypertension was higher for men
with BMI > 25 kg/m2. A history of
smoking was consistently more com-
mon with increasing use of non-narcot-
ic analgesics.

Conclusion: Frequency of non-narcotic
analgesic use is independently associat-
ed with a moderately increased risk for
developing of hypertension. 

Study strengths: Statistical models
employed that accounted for factors like
race, age, and family history; additional
analyses performed that investigated the
potential confounding impact of age on
incident hypertension.

Study weaknesses: Dosage informa-
tion only queried for aspirin; no infor-
mation on past use of analgesics.

Of note: Non-narcotic analgesics may
increase blood pressure through a vari-
ety of mechanisms including inhibition
of vasodilatory prostaglandins, impaired
endothelial dysfunction, enhanced 
renal sodium and water reabsorption
(NSAIDs), and increased cellular oxida-
tive stress (acetaminophen); in this
study, men who were using antihyper-
tensive agents without a history of
hypertension were excluded from par-

ticipation; some studies suggest that
NSAIDs may antagonize the effects of
blood pressure medications; the Health
Professionals Follow-up Study began in
1986 with 51,529 participants.

We knew that: Non-narcotic analgesics
(acetaminophen, NSAIDs, and aspirin)
are the most commonly used drugs in
the United States; an association
between frequency of analgesic use
(measured in days/month) and risk of
later development of hypertension was
identified in two large cohort studies of
women; acetaminophen inhibits
prostaglandin H2 synthase, the same
enzyme targeted by aspirin and NSAIDs
but at its peroxidase, not cyclooxyge-
nase, catalytic site, creating differential
tissue specificity; higher BMI is associ-
ated with endothelial dysfunction, salt
sensitivity, and oxidative stress.

Clinical import: The sheer number of
people who use over-the-counter pain
medication and deem it benign is worth
pause, as is the sobering incidence of
cardiovascular disease in the United
States. Is it possible that the two could
be related? The results of this trial
would suggest so, and raise the specter
of a significant public health issue.
Before jumping to conclusions, howev-
er, it’s important to recognize that fre-
quent use of analgesics can be a marker
for other behaviors that may also con-
tribute to development of hypertension
(as noted in this study with regard to the
prevalence of smoking among users of
analgesics). The results also beg the
question of whether specific comple-
mentary therapies might obviate such
risk. Could herbal anti-inflammatory
agents like turmeric lessen discomfort
without increasing the risk for hyperten-
sion? If acupuncture were an accessible
and reimbursable treatment for
headaches, would the cost:benefit ratio
be all the more intriguing in light of
these data? We await further clarifica-
tion, but the importance of emphasizing
to our patients that non-narcotic anal-
gesics do have potential side effects is
now all the more evident.

What to do with this article: Keep a
copy in your file cabinet. ❖
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Patient Handout: Antibiotic Resistance

ANTIBIOTICS, ALSO KNOWN AS ANTIMICROBIAL DRUGS, ARE DRUGS THAT FIGHT INFECTIONS

caused by bacteria. Alexander Fleming discovered the first antibiotic, penicillin, in
1927. After the first use of antibiotics in the 1940s, they transformed medical care and dra-
matically reduced illness and death from infectious diseases.

The term “antibiotic” originally referred to a natural compound produced by a fungus or
another microorganism that kills bacteria that cause disease in humans or animals. Some
antibiotics may be synthetic compounds (not produced by microorganisms) that can also kill
or inhibit the growth of microbes. Technically, the term “antimicrobial agent” refers to both
natural and synthetic compounds; however, many people use the word “antibiotic” to refer to
both. Although antibiotics have many beneficial effects, their use has created the new prob-
lem of antibiotic resistance. 

What is antibiotic resistance?
Antibiotic resistance is the ability of bacteria or other microbes to resist the effects of an

antibiotic. Antibiotic resistance occurs when bacteria change in some way that reduces or
eliminates the effectiveness of drugs, chemicals, or other agents designed to cure or prevent
infections. The bacteria survive and continue to multiply causing more harm. 

Why should I be concerned about antibiotic resistance?
Antibiotic resistance has been called one of the world’s most pressing public health prob-

lems. Over the last decade, almost every type of bacteria has become stronger and less
responsive to antibiotic treatment when it is really needed. These antibiotic-resistant bacteria
can quickly spread to family members, schoolmates, and coworkers—threatening the com-
munity with a new strain of infectious disease that is more difficult to cure and more expen-
sive to treat. For this reason, antibiotic resistance is among top concerns at the Centers for
Disease Control and Prevention (CDC).

Antibiotic resistance can cause significant danger and suffering for children and adults
who have common infections, once easily treatable with antibiotics. Microbes can develop
resistance to specific medicines. A common misconception is that a person’s body becomes
resistant to specific drugs. However, it is microbes, not people, that become resistant to the
drugs.

If a microbe is resistant to many drugs, treating the infections it causes can become diffi-
cult or even impossible. Someone with an infection that is resistant to a certain medicine can
pass that resistant infection to another person. In this way, a hard-to-treat illness can be
spread from person to person. In some cases, the illness can lead to serious disability or even
death.

Why are bacterial becoming resistant to antibiotics?
Antibiotic use promotes development of antibiotic-resistant bacteria. Every time a person

takes antibiotics, sensitive bacteria are killed, but resistant germs may be left to grow and
multiply. Repeated and improper uses of antibiotics are primary causes of the increase in
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drug-resistant bacteria.
While antibiotics should be used to treat bacterial

infections, they are not effective against viral infections
like the common cold, most sore throats, and the flu.
Widespread use of antibiotics promotes the spread of
antibiotic resistance. Smart use of antibiotics is the key
to controlling the spread of resistance. 

How do bacteria become resistant to antibiotics?
Antibiotic resistance occurs when bacteria change in

some way that reduces or eliminates the effectiveness of
drugs, chemicals, or other agents designed to cure or
prevent infections. The bacteria survive and continue to
multiply causing more harm. Bacteria can do this
through several mechanisms. Some bacteria develop the
ability to neutralize the antibiotic before it can do harm,
others can rapidly pump the antibiotic out, and still oth-
ers can change the antibiotic attack site so it cannot
affect the function of the bacteria.

Antibiotics kill or inhibit the growth of susceptible
bacteria. Sometimes one of the bacteria survives
because it has the ability to neutralize or evade the effect
of the antibiotic; that one bacterium can then multiply
and replace all the bacteria that were killed off. Expo-
sure to antibiotics, therefore, provides selective pressure,
which makes the surviving bacteria more likely to be
resistant. In addition, bacteria that were at one time sus-
ceptible to an antibiotic can acquire resistance through
mutation of their genetic material or by acquiring pieces
of DNA that code for the resistance properties from
other bacteria. The DNA that codes for resistance can be
grouped in a single easily transferable package. This
means that bacteria can become resistant to many
antimicrobial agents because of the transfer of one piece
of DNA.

The Food and Drug Administration’s Center for Vet-
erinary Medicine produced a nine-minute animation
explaining how antimicrobial resistance both emerges
and proliferates among bacteria (www.fda.gov/cvm/
antiresistvideo.htm). Over time, the use of antimicrobial
drugs will result in the development of resistant strains
of bacteria, complicating clinicians’ efforts to select the
appropriate antimicrobial for treatment. 

How can I prevent antibiotic-resistant infections?
By reading this handout and visiting the CDC’s web

site (www.cdc.gov), you are taking the first step to
reducing your risk of getting antibiotic-resistant infec-
tions. It is important to understand that, although they

are very useful drugs, antibiotics designed for bacterial
infections are not useful for viral infections such as a
cold, cough, or flu. Some useful tips to remember are:
• Talk with your health care provider about antibiotic

resistance. 
• Ask whether an antibiotic is likely to be beneficial for

your illness. 
• Ask what else you can do to feel better sooner.  
• Do not take an antibiotic for a viral infection like a

cold or the flu. 
• Do not save some of your antibiotic for the next time

you get sick. Discard any leftover medication once
you have completed your prescribed course of 
treatment. 

• Take an antibiotic exactly as the health care provider
tells you. Do not skip doses. Complete the prescribed
course of treatment even if you are feeling better. If
treatment stops too soon, some bacteria may survive
and re-infect. 

• Do not take antibiotics prescribed for someone else.
The antibiotic may not be appropriate for your illness.
Taking the wrong medicine may delay correct treat-
ment and allow bacteria to multiply. 

• If your health care provider determines that you do
not have a bacterial infection, ask about ways to help
relieve your symptoms. Do not pressure your
provider to prescribe an antibiotic. 

Source: Centers for Disease Control and Prevention.
Available at: www.cdc.gov/drugresistance/community/.
Accessed March 14, 2007. 
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What to Do for Colds and Flu 
• Children and adults with viral infections recover

when the illness has run its course. Colds caused
by viruses last for two weeks or longer.  

• Measures that can help a person with a cold or flu
feel better:  
—Increase fluid intake. 
—Use a cool mist vaporizer or saline nasal spray to

relieve congestion. 
—Soothe throat with ice chips, sore throat spray, 

or lozenges (do not give lozenges to young 
children). 

• Viral infections sometimes lead to bacterial infec-
tions. Patients should keep their doctor informed if
their illness gets worse or lasts a long time. 


