RIGINAL RESEARCH

Dong Quai (angelica sinensis) in the treatment of hot flashes for
men on androgen deprivation therapy: resulis of a randomized

double-blind placebo controlled trial

Reem J. Al-Bareeq, MD, MRCSI, CABU; A. Andrew Ray, MS, MD, FRCSC; Linda Nott, RN;
Stephen E. Pautler, BSc, MD, FRCSC; Hassan Razvi, MD, FRCSC

See related article on page 54

Abstract

Objective: To determine whether Dong Quai, a Chinese herbal
compound purported to be efficacious in treating menopausal
vasomotor symptoms, has a therapeutic benefit in treating hot
flashes among prostate cancer patients receiving androgen depri-
vation therapy.

Methods: A randomized double-blind placebo controlled trial was
conducted involving 22 men receiving luteinizing hormone-releas-
ing hormone agonist therapy for prostate cancer with bothersome
hot flashes. After recording a baseline log of the frequency, dura-
tion and severity of daily hot flashes, patients were randomly
assigned in a 1:1 ratio to receive daily placebo or Dong Quai for
3 months. Vasomotor and adverse events were recorded daily.
Blood work including serum prostate-specific antigen (PSA), inter-
national normalized ratio of prothrombin time and partial thro-
moboplastin time were recorded at baseline and at the termina-
tion of the study.

Results: Seventeen of the 22 patients enrolled completed the trial.
Baseline vasomotor duration and severity were equivalent between
the groups, however the number of hot flashes were significantly
more in the Dong Quai group (p = 0.02). With respect to the
change in number of hot flashes per day, there was a slight decrease
in the mean number among the Dong Quai group which was
insignificant. The absolute change and average percentage change
in perceived hot flash severity was similar in both groups. There
was no significant decrease in the duration of the hot flashes between
the 2 groups. Disease progression based on either PSA increase
or change in digital rectal exam was not observed in any patient.
Conclusion: In this small pilot study, there were no significant dif-
ferences in the severity, frequency or duration of hot flashes among
men receiving placebo or Dong Quai.
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Resume

Introduction : Nous avons cherché a déterminer si le Dong Quai
(Angelica sylvestris chinensis ou angélique chinoise), une plante
médicinale chinoise censée étre efficace dans le traitement des
symptomes vasomoteurs liés a la ménopause, procure des bien-

faits thérapeutiques aux patients atteints de cancer de la prostate
présentant des bouffées vasomotrices pendant un traitement antian-
drogene.

Méthodologie : On a mené un essai randomisé a double insu et
controlé par placebo aupres de 22 hommes recevant un agoniste
de I’hormone de libération de I’hormone lutéinisante (LHRH) pour
le traitement d’un cancer de la prostate et présentant des bouf-
fées vasomotrices incommodantes. Apres avoir noté au départ la
fréquence, la durée et la gravité des épisodes quotidiens de bouf-
fées vasomotrices, on a réparti les patients aléatoirement selon
un rapport de 1:1 pour recevoir chaque jour un placebo ou du
Dong Quai pendant 3 mois. Les effets vasomoteurs et les réac-
tions indésirables ont été notés chaque jour. Des analyses san-
guines comprenant le taux sérique d’APS et le rapport interna-
tional normalisé du temps de Quick et du temps de thromboplastine
partielle ont été effectuées au départ et a la fin de I’étude.
Résultats : Dix-sept des 22 patients inscrits ont participé a I'étude
jusqu’a la fin. La durée et la gravité des épisodes de bouffées vaso-
motrices étaient similaires dans les deux groupes au départ, mais
le nombre d’épisodes de bouffées vasomotrices était significative-
ment plus élevé dans le groupe recevant le Dong Quai (p = 0,02).
En ce qui a trait a la variation dans le nombre d’épisodes quoti-
diens, une légere diminution a été notée dans le nombre moyen
dans le groupe sous Dong Quai mais cette diminution s’est avérée
non significative. La variation absolue et le pourcentage moyen
de variation dans la gravité percue des épisodes de bouffées vaso-
motrices étaient similaires dans les deux groupes. On n’a noté
aucune diminution de la durée des épisodes dans les deux groupes.
Aucune progression de la maladie, en fonction de changements
dans les taux d’APS ou lors des touchers rectaux n’a été notée.
Conclusion : Dans cette petite étude pilote, aucune différence signi-
ficative n’a été observée dans la gravité, la fréquence ou la durée
des bouffées vasomotrices chez les hommes recevant un placebo
ou du Dong Quai.

Introduction

Dong Quai, derived from the root of the Chinese herb
Angelica sinensis, has been used for thousands of years in
traditional Far Eastern medicine. Dong Quai has been named
“female ginseng” because of its use for various health
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conditions afflicting women including dysmenorrhea, pelvic
pain, recovery from childbirth and menopausal symptoms,
such as hot flashes."

Three randomized controlled trials have examined the
use of Dong Quai for perimenopausal symptoms and men-
strual migraine.?* Overall vasomotor episode reduction
was noted in 20% to 35% of patients in several studies®*
although another study failed to show any significant dif-
ference between Dong Quai and placebo.? The study by
Burke and colleagues did demonstrate a 56% reduction in
menstrually associated migraine attacks.?

It is believed the physiologic mechanisms involved in the
development of menopausal hot flashes in women and men
prescribed androgen deprivation therapy (ADT) are analo-
gous. Although the exact etiology of hot flashes is unknown,
several theories have been proposed including increases in
hypothalamic adrenergic levels, alterations in 8-endorphins
and a potential role of calcitonin gene-related peptides within
the thermoregulatory centre in the hypothalamus.>®

It is well-established that the use of gonadotropin-releas-
ing hormone agonist (GnRH) analogues are associated with
hot flashes in more than 75% of patients.”8 One study sug-
gested that the frequency and severity of vasomotor symp-
toms were most prominent during the first year after cas-
tration.? In contrary to postmenopausal hot flashes that usually
disappear after 2 to 5 years, for men after orchidectomy or
receiving continuous GnRH therapy, vasomotor symptoms
usually persist. The duration of the symptoms may there-
fore be quite long, given that many more men are receiv-
ing these agents at an earlier stage in their disease.

The use of Dong Quai to manage hot flashes in men
receiving ADT has not been previously reported to our know!-
edge and is the basis of this research.

Methods

We conducted a prospective randomized, double-blinded,
placebo, controlled trial to assess the potential efficacy of
Dong Quai in improving symptomatic hot flashes in men
receiving ADT. The study was approved by The University
of Western Ontario Health Sciences Research Ethics Board.
Twenty-two patients receiving luteinizing hormone-releasing

Table 1. Patient demographics

Placebo Dong Quai p

n=11 n="11 n/a
Age 74.0 £8.15 725+ 9.63 0.69
PSA 0.21+0.38 0.30 +0.33 0.57
INR 1.02 £.01  1.06 + 0.01 0.19
PTT 30628 32125 0.29

PSA = prostate-specific antigen; INR = international normalized ratio of prothrombin time;
PTT = partial thromoboplastin time. Values represent mean + standard deviations.

hormone (LHRH) agonist monotherapy with either gosere-
lin acetate, buserelin acetate or leuprolide were enrolled
between January 2002 and July 2007. Indications for ADT
in these patients included radiographically confirmed
metastatic disease or biochemical progression following
prior attempt(s) at definitive therapy. Men in this trial had
been on ADT for an average of 17 months (range 2 to 51)
before enrollment. The patients were randomized 1:1 to
receive either Dong Quai or placebo. The herbal prepara-
tion (Swiss Herbal Remedies Ltd, Richmond Hill, Ontario)
contained 500 mg of Dong Quai. The placebo preparation
was an inert tablet manufactured by our hospital pharmacy
to visibly resemble the Dong Quai tablet.

Exclusion criteria included: involvement in another clin-
ical trial, pain requiring daily use of analgesics, life
expectancy of less than 3 months, receiving anticoagulant
therapy, history of bleeding disorder or known hypersensi-
tivity to any constituent of DQ.

At each follow-up visit, participants completed a follow-
up questionnaire where they noted any change in their pre-
scribed or over-the-counter medications, change in their
physical health and whether or not they had taken the study
drug as instructed. Compliance was also assessed by count-
ing the pills remaining in the returned study drug bottle.

The primary outcome measure assessed was the reduc-
tion in the incidence and severity of vasomotor episodes
using an event log and symptom questionnaire at each of
the 3 follow-up visits. The event log was used to document
the severity of hot flashes, using a visual analog scale (VAS),
and also to determine the date and time of hot flash events.
The incidence of events was calculated by the number of
events over time. The severity of an individual event was
determined by using the average number of events recorded
and the average VAS. The percent change in vasomotor
occurrences and severity from baseline to each month of
the study was calculated and compared between groups.

Both groups were subjected to an initial questionnaire to
document the baseline hot flash symptom frequency and
bother. Laboratory testing included determinations of prostate-
specific antigen (PSA), partial thromoboplastin time (PTT)
and international normalized ratio of prothrombin time (INR).
At 1 month, a run-in period of assessment was then conducted
to record the frequency, severity and duration of all vasomo-
tor events. The event severity was subjectively quantified by

Table 2. Hot flashes at baseline

Placebo Dong Quai P

n=11 n=11 n/a
342+1.42 6.80+4.33 0.02

Severity (0 - 10) 3.64+137 376+ 1.67 0.79
Duration in minutes 483+338 333+1.45 0.19

n/a = not applicable. Values represent mean =+ standard deviations.

Episodes per day
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Month 1 Month 2 Month 3

Baseline

Fig. 1. Vasomotor events per day. Overall the Dong Quai group experienced
more hot flashes than the Placebo group (p = 0.02). There was no change in the
number of daily vasomotor events in either group (p = not significant).

the patients using a 10-cm VAS. Patients kept daily records
of these events which would be reviewed and collected each
month by the research nurse. The study was done over a
span of 4 months including the 1-month run-in, with all patients
taking a daily pill each morning for 3 months. At the end of
the study, repeat PSA, INR and PTT were tested.

The data were analyzed using Students’ t-test and two-
way analysis of variance, where appropriate, to compare
the effects of treatment between the placebo and active
treatment arms. Categorical data was analyzed with the
Pearson chi-square test. Test significance was set at <0.05.

Results

Eleven patients were included in the Dong Quai group and
11 in the placebo arm. The patient demographics were sim-
ilar for both groups (Table 1). The patients’ ages ranged
from 72.5 to 74.0. The mean values at study entry for PSA,
INR and PTT were 0.25, 1.04 and 31.4, respectively. Five
patients, 3 from the placebo group and 2 patients from the
Dong Quai group, withdrew from the study for reasons
including gastrointestinal upset, headache, no perceived
benefits, unrelated head injury and scheduling conflicts.
No patient reported taking the active study drug from an
over-the-counter preparation.

To understand the magnitude of the patients’ symptoms,
all patients completed questionnaires which revealed that
47.6% had trouble sleeping due to hot flashes. Only 4.8%
had tried alternative treatments to resolve their hot flashes
prior to their participation in this trial.

In the initial 1-month run-in, the placebo group had an
average of 3.42 + 1.42 vasomotor episodes per day while
the Dong Quai group had 6.80 = 4.33 episodes (p = 0.02).
The severity of the episodes averaged 3.64 + 1.37 in the
placebo group versus 3.76 + 1.67 in the Dong Quai group.
The duration of the vasomotor symptoms lasted on aver-
age 4.83 + 3.38 minutes in the placebo group and 3.33 +
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Fig. 2. Duration of vasomotor event. Hot flashes were of similar duration in
both the placebo and Dong Quai groups (p=0.19). There was no change in
the duration of vasomotor events in either group (p = not significant).

1.45 minutes in the Dong Quai group (Table 2).

The average number of vasomotor events experienced by
the placebo group was 3.55 in the first month, 3.58 in the
second and 2.84 in the third. The average number of vaso-
motor episodes for the Dong Quai group was 6.9 in the first
month, 6.86 in second month and 6.43 in third month.
Comparatively, there was no significant change in the daily
number of vasomotor events in either group (Fig. 1).

The mean duration of hot flashes in the placebo group
in the first month was 4.07 minutes, 4.1 minutes in the sec-
ond and 3.52 in the third. Patients in the Dong Quai group
experienced hot flashes for a mean time of 2.99 minutes
in the first month, 3.28 in the second and 2.82 in the third.
Neither group experienced a significant change in the aver-
age duration of their vasomotor events (Fig. 2).

The average hot flash severity subjectively recorded by
patients in the placebo group in the first month was 3.66,
in the second month was 3.66 and in the third month was
2.47. The patients in the Dong Quai group experienced
3.87 in severity of hot flashes in the first month, 3.27 in
the second month and 3.71 in the third month. Vasomotor
events were of similar severity in both groups (p = 0.79)
(Fig. 3). The calculated percent change in perceived hot
flash severity was similar in both groups ranging from 78
to 112% for the placebo group and 93 to 116% for the
Dong Quai group (Fig. 3).

Coagulation studies were obtained for each patient in both
groups before starting the study and at completion. Baseline

Table 3. Dong Quai ingredients

ligustilide, n-butylidene phtalide,

Volatile oils - ;
n-valeropherone-o-carboxylic acid

Furanocoumarins  psoralen, bergapten, archangelicin

Organic acids ferulic acid, succinic acid, myristic acid

Vitamins A, B, E, polysaccharides including

Miscellaneous E ..
AR-4E-2, angelica immunostaining
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Fig. 3. Percent change in perceived hot flash severity. Vasomotor events were
of similar severity in both groups (p = 0.79). There was no change in the sever-
ity of hot flashes experienced by either group (p = not significant).

and follow-up studies were normal in all patients. There were
no clinical bleeding problems during the study interval.

The average baseline serum PSA for the placebo group
was 0.21, however this increased to 1.11 at the end of the
study due to one patient’s progression to androgen refrac-
tory disease while in the study. In the Dong Quai group
the mean baseline PSA was 0.3 and 0.39 at the end of the
study (Table 1).

Discussion

Despite patients’ increasing interest and willingness to try
alternative therapies, there is a lack of scientific evidence
to support many of these over-the-counter treatments. Most
of these treatments are not subject to the same regulatory
scrutiny as pharmaceuticals, as they do not require review
by Food and Drug authorities before they are marketed.

Dong Quai, or angelica sinensis, is a herbal therapy that
has been used extensively for the treatment of gynecologi-
cal disorders for thousands of years in traditional Chinese,
Korean and Japanese medicine. The therapeutic dose is
uncertain however, with studies in the gynecologic litera-
ture using varying dosages from 75 mg to 1 g.>*

The known constituents of Dong Quai are listed in Table
3.191t had been believed that many of its effects were related
to a phytoestrogenic effect, however this assumption is now
questioned."!" Animal studies have failed to identify any
estrogenic activity.!!?

Adverse effects related to the use of Dong Quai appear
to be very rare. Diarrhea and photosensitivity have been
reported.'’ As one component of Dong Quai includes fura-
nocoumarins, the potential exists for potentiation of bleed-
ing complications for those patients receiving concomitant
anticoagulant therapy.''"'3 We did not identify any bleed-
ing complications in our series.

Hot flashes induced by ADT are typically described as
a sudden onset of flushing sensation involving the face and
neck. Huggins, Stevens and Hodges in their seminal work
on the effects of castration for men with advanced prostate
cancer described hot flashes as “profuse perspiration, often
occurring at night, forcing the patient to throw off the bed
covers”.!* Prostate cancer patients receiving ADT com-
monly experience similar vasomotor symptoms as
menopausal women. Although most men do not require
treatment, a prospective trial found that 11.3% of patients
found hot flashes distressing enough to negatively affect
their quality of life.”

Various pharmaceuticals have been used for those men
requiring therapy with varying degrees of success.
Cyproterone acetate, medroxyprogesterone acetate and cloni-
dine have been reported to be helpful in some patients,
although not without the cost of inducing their own side
effects.’1® Estrogens have also been used, however the
cardiovascular side effects have limited their application.!”18
The antidepressant venlafaxine also demonstrated efficacy
in reducing hot flashes, but in a small non-placebo con-
trolled series it was associated with a 10% dropout rate
due to nausea.' The most successful results have been
reported with the progestational agent megestrol acetate.
In a placebo-controlled crossover trial, hot flash frequency
was diminished by 85%.2° Two prior studies identified a
20-30% decrease in the frequency of hot flashes during a
4-week placebo run-in phase.?02!

Limitations of this study include the small pilot sample
size which might miss a mild potential benefit, and the
individual subjectiveness of recording hot flash severity.
As the therapeutic dose of Dong Quai is unknown, it is
possible that a different outcome may have been observed
at a higher dosage or with a longer duration of treatment.

Conclusion

Hormonally treated prostate cancer patients taking Dong
Quai in this pilot study showed no change in the duration
or severity of their vasomotor events. Dong Quai was well-
tolerated and safe, but its benefits remain unproven for this
population of patients.
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