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Garlic, also known as Allium sativum,
has been touted to have cardiovascu-

lar benefits that include lowering blood
pressure and plasma lipids as well as an
antiplatelet effect.1 As such, people with
hypertension may choose to use garlic for
blood pressure lowering, while others
with normal blood pressure may choose
garlic for non–blood pressure indications. 

Over 50 million Americans have hy-
pertension.2 These patients may be classi-
fied by hypertension severity; those whose
systolic blood pressure (SBP) is greater
than 140 mm Hg or whose diastolic
blood pressure (DBP) is greater than 90
mm Hg are classified as having stage I
hypertension, while those whose SBP is
greater than 160 mm Hg or whose DBP
is greater than 100 mm Hg are classified
as having stage II hypertension.2 Blood
pressure reductions in hypertensive pa-
tients would be beneficial, given the as-
sociation between hypertension and car-
diac disease and stroke. Antihypertensive
therapy decreases the incidence of myo-
cardial infarction, heart failure, and stroke.
However, blood pressure reductions could
predispose normotensive patients to hy-
potension.
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BACKGROUND: Garlic has been suggested to lower blood pressure; however,
studies evaluating this parameter have provided conflicting results.

OBJECTIVE: To examine the effect of garlic on blood pressure in patients with and
without elevated systolic blood pressure (SPB) through meta-analyses of
randomized controlled trials.

METHODS: A systematic search of MEDLINE, CINAHL, and the Cochrane Central
Register of Controlled Trials was conducted to identify randomized controlled
trials in humans evaluating garlic’s effect on blood pressure. All databases were
searched from their inception through June 26, 2008, using the key words garlic,
Allium sativum, and allicin. A manual search of published literature was used to
identify additional relevant studies. To be included in the analysis, studies must
have been written in English or German and reported endpoints of SBP or
diastolic blood pressure (DBP). Studies whose population had a mean baseline
SBP greater than 140 mm Hg were evaluated separately from those whose
population had lower baseline blood pressures. Garlic’s effect on SBP and DBP
was treated as a continuous variable and weighted mean differences were
calculated using a random-effects model. 

RESULTS: Ten trials were included in the analysis; 3 of these had patients with
elevated SBP. Garlic reduced SBP by 16.3 mm Hg (95% CI 6.2 to 26.5) and DBP
by 9.3 mm Hg (95% CI 5.3 to 13.3) compared with placebo in patients with
elevated SBP. However, the use of garlic did not reduce SBP or DBP in patients
without elevated SBP. There was only a minor degree of heterogeneity in the
analyses and publication bias did not appear to influence the results.

CONCLUSIONS: This meta-analysis suggests that garlic is associated with blood
pressure reductions in patients with an elevated SBP although not in those
without elevated SBP. Future research should focus on the impact of garlic on
clinical events and the assessment of the long-term risk of harm. 
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Controlled trials have been conducted in patients with
and without elevated SBP or DBP to evaluate the impact
of garlic therapy on blood pressure. In total, these trials had
low power to detect differences and showed blood pres-
sure effects ranging from large reductions to small eleva-
tions. The objective of our meta-analysis was to examine
garlic’s effect on SBP and DBP in subjects with elevated
SBP, as well as in those without elevated SBP. Patients
with elevated SBP may take garlic to lower blood pres-
sure, while those without elevated SBP may take garlic for
other reasons; in individuals without elevated SBP, blood
pressure reductions could be dangerous. 

Methods

DATA SOURCES 

We conducted a systematic search of MEDLINE,
CINAHL, and the Cochrane Central Register of Controlled
Trials to identify literature evaluating garlic’s effect on blood
pressure. All databases were searched from their inception
through June 26, 2008, using the following MeSH terms and
key words: garlic, Allium sativum, and allicin. Results were
limited to randomized controlled trials in humans. A manual
search of the literature (ie, review of references in each ob-
tained study) was used to identify additional relevant studies.

STUDY SELECTION

To be included in the analysis, studies must have been
written in English or German and reported endpoints of
SBP or DBP. Crossover studies were included as long as
they provided a 2-week or longer washout period between
treatments. Studies were excluded if they were not ran-
domized, double-blind, or placebo-controlled; if they
lacked enough data for statistical pooling (eg, did not re-
port any measures of variance); or if they did not report a
baseline SBP. Two investigators (CT, PV) independently
reviewed all identified abstracts or full publications for in-
clusion and exclusion criteria. Any disagreements were re-
solved through discussion with a third investigator (KMR).

DATA ABSTRACTION

Using a predefined data-abstraction tool, 3 investigators
(CT, PV, KMR) independently recorded data for each in-
cluded trial, with disagreements resolved through discussion.
Extracted data were verified by a fourth investigator (CMW).
The following information from each included trial was
recorded: first author; year of publication; age and sex of the
study population; type, brand, and dose of garlic being stud-
ied; and the washout period (if it was a crossover trial). When
data were presented individually for different treatment
groups within a study, values were recorded as a range of the
reported means. For each study, the baseline and last reported

SBP and DBP values were recorded along with measure-
ments of variance. 

DATA SYNTHESIS AND ANALYSIS

Studies with patients exhibiting a mean baseline SBP of
greater than 140 mm Hg (and thus representative of stage I
hypertensive patients) were analyzed separately from those
with a lower mean baseline SBP in order to distinguish gar-
lic’s effects on hypertensive and nonhypertensive patients.

The mean change in SBP and DBP parameters from
baseline was treated as a continuous variable and the
weighted mean difference was calculated as the difference
between the mean in the garlic and placebo groups. A Der-
Simonian and Laird random-effects model (a variation on
the inverse variance method, which incorporates an as-
sumption that the different studies are estimating different,
yet related, treatment effects) was used in calculating the
weighted mean difference and its 95% confidence interval.
For parallel trials, net changes in each of these study pa-
rameters were calculated as the difference (garlic minus
placebo) of the changes (baseline minus follow-up) in
these mean values (also referred to as the change score).
For crossover trials, net changes were calculated as the
mean difference in values at the end of the garlic and
placebo periods. Since variances for net changes were not
reported directly for most studies, they were calculated
from confidence intervals, p values, or individual variances
for intervention and control groups/periods. For parallel
trials in which variances for paired differences were report-
ed separately for each group, we calculated a pooled vari-
ance for net change by standard methods. When the vari-
ance for paired differences was not reported, we calculated
it from variances at baseline and at the end of follow-up.
As suggested by Follmann et al.,3 we assumed a correla-
tion coefficient of 0.5 between initial and final values. We
assumed equal variances during the trial and between in-
tervention and placebo groups. Weighted mean differences
were calculated using StatsDirect, version 2.6.2 (StatsDi-
rect Ltd., Cheshire, England) and a random effects model.

Statistical heterogeneity was assessed by calculating a
Cochrane Q statistic whereby a p value less than 0.10 was
considered to represent significant heterogeneity between
the trials. In addition, the level of heterogeneity was also
assessed with I2 values where an I2 less than 25%, between
25% and 75%, and greater than 75% would represent a mi-
nor, moderate, or high degree of heterogeneity, respective-
ly. Publication bias was tested through visual inspection of
funnel plots as well as the calculation of Egger’s weighted
statistic (StatsDirect, version 2.6.2). 

Results

Figure 1 displays the number of citations initially found
upon conducting our search strategy and the number of stud-
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ies excluded through the application of our prespecified in-
clusion and exclusion criteria. Ten trials were ultimately in-
cluded in our meta-analyses: 3 studies evaluating patients
with a baseline mean SBP greater than 140 mm Hg4-6 and 7

involving patients with lower SBPs7-13 (Table 1). One study
reported the effects on both supine and standing blood
pressures; however, the data presented for standing pres-
sures lacked information needed for statistical pooling and
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Table 1. Study Characteristics

Mean Baseline Mean Baseline
Type of Daily SBP or Range DBP or Range

Reference Pts. (N) Design Garlic Dose Branda (mm Hg)b (mm Hg)b

Mean baseline SBP <140 mm Hg (normotensive)
Isaacsohn (1998)13 50 parallel GP 900 mg Kwai 119–123 72–73

Jain (1993)7 42 parallel GP 900 mg Kwai 128–129 82–83

Macan (2006)8 48 parallel AGE 10 mL Kyolic 122–127 74–82

Saradeth (1994)9 52 parallel GP 600 mg Kwai 125 81–82

Simons (1995)11 28 crossover GP 900 mg Kwai 127 80

Williams (2005)12 15 crossover AGE 2.4 g Kyolic 135 82

Zhang (2000)10 27 parallel GO 12.3 mg Cardiomax 109–117 64–72

Mean baseline SBP >140 mm Hg (hypertensive)
Auer (1990)4 47 parallel GP 600 mg Kwai 161–171 97–102

Santos(1993)6 52 parallel GP 900 mg Kwai 143–144 89

Vorberg (1990)5 40 parallel GP 900 mg Kwai 144–145 87–91

AGE = aged garlic extract; DBP = diastolic blood pressure; GO = garlic oil; GP = garlic powder; SBP = systolic blood pressure. 
aKwai = Kwai brand garlic (Lichtwer Pharma GmbH, Berlin, Germany); Kyolic = Kyolic garlic (Wakunaga of America Co., Ltd., Mission Viejo, CA);
Cardiomax = Cardiomax garlic (Seven Seas Ltd., Hull, UK).

bFor studies reporting mean baseline SBP and DBP for garlic and placebo groups independently, both values are reported here as a range. Some
studies reported mean baseline values for the study population as a whole and are represented by single values.

Figure 1. Flow diagram representing study selection. DBP = diastolic blood pressure; SBP = systolic blood pressure.
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were not included.4 Only 1 study was known to be funded
by a source other than the garlic manufacturer.12

The results of the meta-analysis are displayed in Figure
2. In patients with elevated baseline SBP, garlic reduced
SBP by 16.3 mm Hg (95% CI 6.2 to 26.5) and DBP by 9.3
mm Hg (95% CI 5.3 to 13.3) compared with placebo.
However, reductions of only 0.5 mm Hg in SBP (95% CI
–2.1 to 3.1) and 0.9 mm Hg in DBP (95% CI –0.9 to 2.7)
were found in the group without elevated SBP. 

Statistical heterogeneity was minor, as denoted by an I2

value less than 25% in all analyses, and was not consid-

ered significant by means of the Cochrane Q statistic (p >
0.10 for all analyses). Publication bias was unlikely for the
analyses in patients without elevated baseline SBP since
the Egger’s statistic was greater than 0.05; however, it
could not be calculated in the analysis of subjects with ele-
vated baseline SBP due to the small number of studies. 

Discussion

Garlic appears to significantly reduce SBP and DBP by
16 and 9 mm Hg, respectively, in patients with a mean
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Figure 2. Forest plot results on garlic’s impact on SBP and DBP. DBP = diastolic blood pressure; SBP = systolic blood pressure. 
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SBP greater than 140 mm Hg at baseline. This level of re-
duction is comparable to reductions seen with some pre-
scription antihypertensive drugs and lends credence to the
future exploration of garlic as an antihypertensive drug.14 It
is promising that observational studies not involving garlic
found that blood pressure reductions in this range reduce
the risk of coronary events and stroke by approximately
30% and 46%, respectively.15-17 However, unlike other an-
tihypertensives, the actual impact of garlic on cardiovascu-
lar and cerebrovascular events is not known. At this time,
this lack of outcomes data should preclude garlic’s use in-
stead of standard antihypertensives such as thiazide diuret-
ics, calcium-channel blockers, and angiotensin-converting
enzyme (ACE) inhibitors. Also, garlic is not known to
have the beneficial effects outside of blood pressure reduc-
tion seen with several other antihypertensives, such as the
renoprotective effects of ACE inhibitors and does not have
compelling indications for use.

Larger-scale clinical trials are needed to allow an ade-
quate sample size to be assessed for adverse effects. While
garlic can cause bad breath and body odor,18 we cannot ad-
equately evaluate the risk of clinical adverse effects associat-
ed with chronic use. It is possible that garlic administration
has potentially serious adverse effects that were not reported
in these studies; for example, an interaction between garlic
and aspirin as well as other agents used to prevent thrombo-
sis. For the time being, this is another reason not to use
garlic in lieu of standard antihypertensive drugs for the
treatment of hypertension. 

Garlic did not impact blood pressure when we evaluated
studies in which subjects’ mean baseline SBP was below
140 mm Hg. This is a pharmacologic phenomenon that has
been reported with some antihypertensive medications: as
blood pressure gets closer to normal, antihypertensives
have an attenuated effect.14 In only 2 of the 7 studies were
the average baseline SBPs at or below 120 mm Hg, the
level considered to be normal SBP. As such, the majority
of trials in that analysis represented patients with prehyper-
tension; therefore, we cannot recommend garlic specifical-
ly for its blood pressure–lowering effects in patients with
prehypertension. Also, the effects of garlic on patients with
diastolic hypertension alone were not evaluated. Garlic
may have clinical utility in reducing total cholesterol and
providing an antiplatelet effect1; because it may not lower
blood pressure in patients with normal blood pressure, the
risk of hypotension should be minimal. 

Our findings are bound by several limitations. Beyond
typical limitations of meta-analyses such as the inability to
control the biases of included studies, ours is limited by
our use of aggregate data. We grouped patients into cate-
gories based on mean baseline blood pressure, and there
are a range of blood pressures that make up the mean,
which could result in aggregation or ecological bias. In
other words, some subjects included in the elevated SBP

analysis could have had normal or even low blood pres-
sure and some subjects in the studies used for the nonele-
vated SBP analysis may have had high blood pressure.
Secondly, garlic products are not controlled by the Food
and Drug Administration and therefore could theoretically
have numerous constituents. It is possible that there are in-
ter- and intrabrand differences in the concentrations of ac-
tive constituents of garlic products, their bioavailability,
and contaminants that could have increased heterogeneity;
however, this was not seen in our meta-analysis. In our
analysis of studies with patients whose mean baseline SBP
was greater than 140 mm Hg, only the Kwai brand of gar-
lic was used, but other brands of garlic were used in 3 of
the 7 studies in which patients had a lower mean baseline
SBP. Other brands of garlic require evaluation in hyperten-
sive subjects. Because funding by the manufacturer of
Kwai could not be ruled out for the 3 studies used in the el-
evated SBP analysis, further, independently funded studies
with Kwai are also warranted. Overall, although the results
of this meta-analysis show a promising future for garlic as
an antihypertensive, much more research is needed to bet-
ter characterize its effects.

Conclusions

In hypertensive patients, our meta-analysis found that
garlic selectively lowered SBP by 16 mm Hg and lowered
DBP by 9 mm Hg. On the other hand, garlic did not lower
blood pressure in nonhypertensive subjects. Future re-
search focused on a larger number of hypertensive subjects
may validate this finding and assess garlic’s long-term risk
of harm.
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Los Efectos de Ajo en la Presión Sanguínea en Pacientes con y sin
Hipertensión Sistólica: Un Meta-Análisis
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EXTRACTO

TRASFONDO: Se ha sugerido que el ajo baja la presión sanguínea, sin
embargo, los estudios que han evaluado éste parámetro han obtenido
resultados conflictivos.

OBJETIVO: Examinar el efecto de ajo en la presión sanguínea en pacientes
con y sin presión sanguínea sistólica elevada mediante el uso de un meta-
análisis de los estudios controlados aleatorizados publicados.

MÉTODOS: Se realizó una búsqueda sistemática de la literatura durante el
período de junio de 2008 para identificar los estudios controlados aleatori-
zados que evaluaban el efecto de ajo en la presión sanguínea. Los estudios
que informaban resultados en poblaciones con presiones sanguíneas

sistólicas de base de más de 140 mm Hg se evaluaron separadamente de
los estudios con sujetos con presiones de base menor. El efecto de ajo en
la presión sanguínea sistólica (SBP) y la presión sanguínea diastólica
(DBP) se consideró una variable contínua y la diferencia promedio pon-
derada (weighted mean differences) se calculó utilizando un modelo de
efecto aleatorio.

RESULTADOS: Se incluyeron 10 estudios en el meta-análisis. Tres de las
investigaciones fueron hechas con pacientes con presión sistólica elevada y
7 con sujetos sin elevaciones en la presión sanguínea sistólica. A base
del meta-análisis, se encontró que el ajo redujo la SBP 16.3 mm Hg (95%
CI 6.2 y 26.5) y la DPB 9.3 mm Hg (95% CI 5.3 y 13.3) al comparar con
el placebo en pacientes que inicialmente presentaban SBP elevada. El
ajo no redujo las presiones sanguíneas sistólicas o diastólicas en pacientes
que no tuvieran elevacion en SBP. Solo se encontró un pequeño grado
de heterogenicidad en el análisis y el sesgo de publicación aparentó no
afectar los resultados.

CONCLUSIONES: Este meta-análisis sugiere que el ajo se asocia con
reducciones en la presión sanguínea en pacientes con SBP elevado, pero
no disminuyó la presión sanguínea en pacientes que no tuvieran SBP
elevada. Investigaciones futuras deben enfocar en el impacto de ajo en
eventos clínicos y en evaluar el riesgo de daño a largo plazo.

Traducido por Mirza D Martinez

Les Effets de l’Ail sur la Tension Artérielle chez des Patients
Porteurs ou non d’Hypertension Systolique: Une Méta-Analyse

KM Reinhart, CI Coleman, C Teevan, P Vachhani, et CM White

Ann Pharmacother 2008;42:1766-71.

RÉSUMÉ

ÉTAT DES CONNAISSANCES: On a suggéré que l’ail avait des propriétés hypo-
tensives. Cependant, les études qui ont porté sur ce sujet ont généré des
résultats conflictuels.

OBJECTIFS: Appliquer la méthode de la méta-analyse sur les études ran-
domisées et contrôlées portant sur les effets de l’ail sur la tension
artérielle de patients avec et sans tension artérielle systolique élevée.

MÉTHODE: Une révision systématique de la littérature a été réalisée jusqu’en
juin 2008 pour identifier les études randomisées et contrôlées qui évaluaient
l’effet de l’ail sur la tension artérielle. Les études qui portaient sur une
population dont la tension artérielle systolique (TAS) de base >140 mm Hg
ont été évaluées séparément de celles portant sur des tensions artérielles
de base plus basses. Les effets de l’ail sur la TAS et sur la tension artérielle
diastolique (TAD) ont été traités comme une variable continue et la
différence moyenne pondérée a été calculée avec le modèle des effets
aléatoires.

RÉSULTATS: Dix études ont été incluses dans l’analyse, 3 avec des patients
avec une TAS élevée et 7 avec des patients n’ayant pas de TAS élevée.
La méta-analyse a révélé une réduction de la TAS de 16.3 mm Hg (IC
95% 6.2 à 26.5) et la TAD de 9.3 mm Hg (IC 95% 5.3 à 13.3) par rapport
au placebo chez les patients avec hypertension systolique, mais n’a réduit
ni la TAS ou la TAD chez les patients sans atteinte de la tension artérielle à
la base. Il y avait un faible degré d’hétérogénéité dans l’analyse et un biais
de publication n’a pas semblé influencer les résultats.

CONCLUSIONS: Cette méta-analyse suggère que l’utilisation de l’ail réduit
la tension artérielle chez les patients dont la tension artérielle systolique
est élevée mais ne présente aucun effet si la tension artérielle initiale n’est
pas élevée. Les recherches futures devraient porter sur la survenue d’événe-
ments cardiovasculaires et évaluer le risque à long terme.

Traduit par Marc Parent
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