
 

 

 University of Groningen

Long-term side effects of adjuvant breast cancer treatment
Buijs, Ciska

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2008

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Buijs, C. (2008). Long-term side effects of adjuvant breast cancer treatment. [Thesis fully internal (DIV),
University of Groningen]. [s.n.].

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/b02007fe-7fae-43cc-8f51-f5eba5bfb224


 81 

 

Chapter 5 

Venlafaxine versus clonidine for 
the treatment of hot flashes in 
breast cancer patients: a double-
blind, randomized cross-over 
study 

Ciska Buijs1*, Constantijne H. Mom1*, Pax H.B. Willemse1, H. Marike Boezen2, J. 
Marina Maurer3, A.N. Machteld Wymenga4, Robert S. de Jong5, Peter Nieboer6, 
Elisabeth G.E. de Vries1, Marian J.E. Mourits7 
 
 
 
Departments of Medical Oncology1,4-6, Epidemiology2, Hospital Pharmacy3, Gynaecologic Oncology7, 
University Medical Center Groningen, University of Groningen, The Netherlands1-3,7, Medical Spectrum 
Twente, Enschede, The Netherlands4, Martini Hospital, Groningen, The Netherlands5, Wilhelmina 
Hospital, Assen, The Netherlands6 
* contributed equally 

 
Submitted 

thesis_buijs_v15.3.pdf   81 10-12-2007   14:45:40



 82 | Long-term side effects of adjuvant breast cancer treatment 

 

ABSTRACT 

Purpose 
Breast cancer patients with treatment-induced menopause experience more 
frequent and severe hot flashes than healthy postmenopausal women. Estrogens 
are contra-indicated, but venlafaxine and clonidine can be used to alleviate hot 
flashes. We compared both drugs with regard to side effects, efficacy, quality of 
life and sexual functioning. 

Methods 
In a double-blind, cross-over study, 60 breast cancer patients ≤ 60 years and 
experiencing ≥ 14 hot flashes/week were randomized to 8 weeks venlafaxine 75 
mg once daily followed by 2 weeks wash-out, and 8 weeks clonidine 0.05 mg 
twice daily or vice versa. Hot flash frequency and severity were recorded in a 
diary. Side effects, quality of life and sexuality were assessed using 
questionnaires. 

Results 
Thirty patients started with venlafaxine and 30 with clonidine. Forty patients 
completed both treatments. Premature discontinuation for side effects occurred 
in 14/59 during venlafaxine and 5/53 during clonidine (P = .038). During the 
first 2 weeks, venlafaxine induced more toxicity, namely nausea, constipation, 
taste alteration and appetite loss. In week 8 women reported more appetite loss 
(24% vs 4%; P = .03), but less sleep disturbance (55% vs 75%; P = .03) on 
venlafaxine. Median reduction in hot flash score was 49% for venlafaxine and 
55% for clonidine (ns). At study completion 33% of the patients chose to 
continue clonidine, 29% venlafaxine (ns), whereas 38% declined further 
treatment. 

Conclusion 
Venlafaxine and clonidine are equally, but moderately effective in hot flash 
reduction. Side effects are the main reason for drug discontinuation, occurring 
more often with venlafaxine. 
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INTRODUCTION 

Hot flashes, commonly experienced by post- and perimenopausal women, are 
often bothersome and can have a negative influence on quality of life.1,2 Women 
treated for breast cancer experience more frequent and more severe hot flashes 
than healthy women.3,4 This is partly due to the acute onset of menopause in 
breast cancer patients resulting from ovarian ablation caused by chemotherapy, 
surgery or luteinizing hormone-releasing hormone (LHRH) analogues.3,5-7 

Moreover, adjuvant endocrine treatment with tamoxifen or aromatase inhibitors 
is associated with vasomotor instability.4 As a growing number of women 
receive adjuvant therapy for breast cancer, and as more women survive breast 
cancer nowadays, treatment of hot flashes is increasingly important. 
In healthy postmenopausal women, therapy with estrogens is very effective in 
reducing hot flashes. However, significant increases in the risk of cardiovascular 
events and breast cancer have recently been associated with hormone 
replacement therapy.8,9 In women with a history of breast cancer hormonal 
therapy should be avoided, because of possible stimulating effects on tumor 
growth.8 Drugs that do not interfere with steroid receptors, among which 
clonidine and venlafaxine, are efficacious in reducing hot flashes in breast 
cancer patients in randomized placebo-controlled trials.10-12 
Clonidine is a centrally acting α-adrenergic agonist, that alleviates hot flashes at 
an oral dose of 0.05 mg twice daily (bid).11,13,14 Venlafaxine, a combined 
serotonin and norepinephrine re-uptake inhibitor (SNRI), is effective for the 
reduction of hot flashes in a dose of 75 mg once daily (od) as extended-release 
formulation.12,15,16 In most studies, venlafaxine was tested for this indication for 
4 weeks, which may be too short for an evaluation of long-term side effects. 
Venlafaxine and clonidine both have their own side effect profile, but the 
tolerability of these drugs for a longer time period, as well as their influence on 
quality of life, is still largely unknown. 
This double-blind, randomized, cross-over study in breast cancer patients was 
designed to compare side effects of venlafaxine and clonidine, both 
administered for an 8-week period. Secondary objectives were to evaluate 
efficacy and the influences of both drugs on quality of life and sexual 
functioning. 
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PATIENTS AND METHODS 

Patients 
Eligible for this trial were breast cancer patients, aged ≤ 60 years, and 
experiencing ≥ 14 hot flashes/week. Patients were allowed hormonal antitumor 
treatment, including tamoxifen, aromatase inhibitors and LHRH analogues, if 
started at least a month before entry and scheduled to continue throughout the 
study. Adequate liver and kidney functions, a life expectancy of ≥ 6 months, and 
an ECOG performance status of 0-1 were required. Women were not eligible if 
they had previously used venlafaxine or clonidine, had received other treatment 
for hot flashes within the previous month, or were treated with a ß-blocker, 
sedatives or antidepressants. 
All patients gave written informed consent. The study was approved by the 
Ethical Committees of the participating centers. 

Medication 
Patients were randomly assigned to receive venlafaxine for 8 weeks, followed by 
2 weeks wash-out and 8 weeks of clonidine, or vice versa. Patients received 
either 75 mg venlafaxine extended-release od (Efexor, Wyeth, Madison, NJ) or 
0.05 mg clonidine bid (Centrafarm, Etten-Leur, Netherlands). To ensure the 
double-blind execution of the trial, placebo tablets with identical appearance to 
clonidine were administered along with overencapsulated capsules of 
venlafaxine, and identical looking placebo capsules of “venlafaxine” 
accompanied clonidine. Randomization, packaging and labeling of the 
medication was performed by the pharmacy department of the UMCG. 
Study medication was discontinued for unacceptable side effects or at the 
patient’s request. No dose modifications were allowed. At the last study visit, 
patients could indicate whether they wished to continue their drug of 
preference. The attending doctor received the name of the drug from the 
hospital pharmacist. This information was not available to the study coordinator. 

Frequency of outpatient visits 
Patients visited the outpatient clinic at study entry and 2, 8, 12 and 18 weeks 
thereafter. Assessments took place before the start of each drug, after 2 weeks 
for evaluation of acute toxicity and short-term effects, and after 8 weeks, at the 
end of each treatment period. Medical history and sociodemographic 
information were obtained at baseline. Blood pressure was measured each visit. 
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Questionnaires 
Six questionnaires were used to compare the drugs in terms of side effects, 
efficacy, quality of life and sexual functioning before start of each treatment 
period, and in week 2 and 8 of each period. 
The questionnaires are described below: 

1. Questionnaire on adverse events 
This questionnaire contained a list of side effects of both drugs and free space 
to specify other symptoms. Severity of these symptoms was assessed on a 4-
point Likert scale, ranging from “not at all” to “very bothersome”. 

2. Daily diary on hot flashes 
In the diary patients scored the frequency and severity (mild: 1 point, moderate: 
2, severe: 3, and very severe: 4 points) of hot flashes for seven days. Hot flash 
scores were calculated by multiplying the number of hot flashes with their 
severity.11,17,18 

3. Hot flash related daily interference questionnaire 
Patients indicated on a 10-point scale (0: no interference, to 10: complete 
interference) the impact of hot flashes on 10 variables: work, social activities, 
leisure activities, sleep, mood, concentration, relationships with others, 
sexuality, pleasure in life and quality of life as a whole.19 Hot Flash Related Daily 
Interference Scores (HFRDIS) were computed by summing up the scores of the 
variables (0-100). 

4. Medical outcomes study Short Form-36 (SF-36) 
This questionnaire was used to assess the influence of hot flashes and treatment 
on quality of life.20 The SF-36 comprises physical functioning, role-physical, 
pain, general health, vitality, social functioning, role-emotional and mental 
health. The scores ranged from 0 to 100, with higher scores reflecting a higher 
level of functioning. 

5. Sexual Activity Questionnaire (SAQ) 
The SAQ was used to measure impact of treatment on sexual functioning.21 The 
questionnaire investigated whether a woman was sexually active, and if not, 
reasons for sexual inactivity. In sexually active patients pleasure, discomfort and 
habits in sexual functioning were evaluated using a 4-point scale. 

6. Zung self-rating depression scale 
The Zung Self-rating Depression Scale consists of 20 items, each item relating 
to a specific characteristic of depression.22 Respondents indicated on a 4-point 
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rating scale (from seldom/never to almost always) the extent to which a 
statement applied to them. The total score referred to a state within the normal 
boundaries or depression (ranging from minimal to very severe). 
 
Table 1. Patient characteristics at baseline (N=60) 
 No. of patients 
 Venlafaxine/Clonidine  Clonidine/Venlafaxine 
Age, years    
 Median (range) 49 (39-59)  51 (35-60) 
    
Duration of hot flashes     
 ≤ 9 months 2  3 
 > 9 months 28  27 
    
Prior chemotherapy    
 Yes  26  24 
 No 3  6 
 Unknown 1  0 
    
Prior radiation therapy    
 Yes 23  19 
 No 7  11 
    
Current endocrine therapy    
 Tamoxifen 16  14 
 Tamoxifen and LHRH analogue 1  3 
 LHRH analogue 2  0 
 Aromatase inhibitor 7  3 
 Aromatase inhibitor and LHRH 0  2 
 None 4  8 
    
Abbreviation: LHRH, luteinizing hormone-releasing hormone   

Statistics 
The study was powered for differences in side effects, e.g. mouth dryness has 
an incidence of 22% in patients using venlafaxine and of 40% in patients using 
clonidine. Assuming that 90% to 95% of the dry mouth events in patients 
receiving venlafaxine would also occur with clonidine, using McNemar’s test, 
power 85% and P = .05 (2-sided), 48 patients were needed to detect a 
difference. Similar patient numbers would have been needed if these 
calculations were made for other side effects. In their studies, the North Central 
Cancer Treatment Group (NCCTG) found completion rates of 90% for the Daily 
Diary on Hot Flashes.23 Taking into account a potential 10% study drop out, 60 
patients were needed to find significant differences. 
Data were analyzed according to intention-to-treat principle. The incidence 
rates of side effects were compared by McNemar’s test. Differences in hot flash 
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frequency and scores were tested using Wilcoxon Signed-Rank Test. The paired 
sample T-test was used for parametric variables. P-values < .05 (2-sided) were 
considered significant. 

RESULTS 

Patients 
Between October 2003 and May 2006, 60 patients were enrolled. Baseline 
patient characteristics were well balanced between both treatment sequences 
(Table 1). The flow chart of study accrual and retention is depicted in Figure 1. 

Figure 1. Flow diagram and retention of the patients on study. 
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Forty patients completed both periods, 12 patients only one period (venlafaxine: 
n = 4, clonidine: n = 8) and 8 patients neither. During venlafaxine treatment 15 
out of 59 patients withdrew, whereas 5 out of 53 patients stopped clonidine (P = 
.038). Withdrawal rates were not affected by the sequence in which the drugs 
were given. Reasons for premature discontinuation were side effects in all but 
one of the patients, who withdrew from venlafaxine because of tumor 
progression. Five patients prematurely stopped venlafaxine in the first period 
and declined clonidine. One patient who discontinued clonidine also refused to 
cross-over. 
 
Table 2. Frequency of side effects at baseline, week 2 and 8     
           
  Venlafaxine Clonidine 
 Baseline Week 2 Week 8  Week 2 Week 8 
 (n = 60) (n = 53) (n = 44)  (n = 53) (n = 48)  
 % % P x % P x % P # % P x P + 
           
Nausea 12 47 <.001 19  11 <.001 23   
Constipation  30 49 .012 31  32 .021 26   
Diarrhea 13 11  5  15  9   
Vomiting 2 8  5  2  0   
Appetite loss 13 38 <.001 24  13 .006 4  .031 
Abdominal pain 15 17  17  19  11   
Taste alteration 7 21 .008 10  6 .016 9   
Dry mouth 55 60  55  64  47   
Dizziness 30 43 .011 24  32  32   
Headache 45 53 .012 38  49  43   
Fatigue 88 87  74  87  85   
Insomnia 72 74  55  64  57   
Abnormal dreaming 13 19  33  17  19   
Sleep disturbance 85 62 .022 55 .021 81  75  .039 
Sweating  97 92  91  91  94   
Skin problems 15 11  10  15  17   
Itching 27 11  12  19 .031 24   
Decreased sexual interest 68 53 .008 51  53  46 .03  
Pain 57 42  43  59 .039 45   
Fear 25 11  12  15  11   
Nervousness 30 28  21  30  32   
Restlessness 50 42  33  47  36   
Paresthesia 35 42  17  32  23   
           
X Frequency of symptoms compared to baseline 
# Frequency of symptoms in week 2 of venlafaxine compared to week 2 of clonidine  
+ Frequency of symptoms in week 8 of venlafaxine compared to week 8 of clonidine 
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Adverse events 
Baseline symptoms were available for all patients (Table 2). 
The most frequent reasons for premature discontinuation of venlafaxine in 14 
patients were nausea (n = 11), headache (n = 8), dizziness (n = 4) and mood 
disorders (n = 4). Eight stopped within 5 days, the others after 2 weeks. After 2 
weeks 5 patients prematurely stopped clonidine, with dry mouth as the most 
frequently mentioned cause for discontinuation. Compared to baseline, more 
patients on venlafaxine reported nausea, headache, dizziness, taste alteration, 
decreased appetite and constipation after 2 weeks. Improvement was observed 
with regard to sleep and sexual interest. For clonidine there was no difference in 
symptoms compared to baseline. 
When venlafaxine is compared to clonidine after 2 weeks, more patients 
reported taste alteration, appetite loss, nausea and constipation with 
venlafaxine, whereas pain and itching were more often seen with clonidine. 
Compared to baseline, improved sleep was more frequently observed after 8 
weeks of venlafaxine and improved sexual interest after 8 weeks of clonidine. 
When both drugs are compared in week 8, more patients on venlafaxine noticed 
appetite loss, while disturbed sleep was more often seen with clonidine. On 
venlafaxine patients reported less symptoms after 8 than after 2 weeks. 
Blood pressure was not affected by venlafaxine. Clonidine caused small absolute 
decreases in both systolic (5 mmHg) (P = .014) and diastolic blood pressure (3 
mmHg) (P = .012) after 8 weeks. 

Efficacy 
Changes in hot flash frequency are demonstrated in Figure 2 and the residual 
hot flash score after 8 weeks is shown in Table 3. With both drugs the hot flash 
scores were reduced significantly with a median of 49% for venlafaxine and 55% 
for clonidine after 8 weeks. No difference in hot flash reduction was seen 
between the two drugs (P = .55). A complete disappearance of hot flashes was 
seen in 4 patients during venlafaxine, but not on clonidine. Increased hot flash 
scores were observed in 11 patients during venlafaxine and in 6 patients during 
clonidine. Fifty percent of the patients on venlafaxine and 55% of the patients on 
clonidine reported a ≥ 50% reduction in hot flash score after 8 weeks. In 
patients who completed both treatment periods, a ≥ 50% reduction in hot flash 
score was found on both drugs in 21%, on clonidine alone in 32%, on venlafaxine 
alone in 29% and on none of the drugs in 18%. Of all 60 patients included, 65% 
of the patients showed a ≥ 50% reduction on one or both drugs. The drug that 
patients received first caused the greatest reduction in hot flash score (median 
decrease of 63% vs 28%, P = .03). 
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Table 3. Change in hot flash score from baseline to week 8 
       
  Venlafaxine (n = 43)  Clonidine (n = 47) 
% of Baseline Score No. of Patients %  No. of Patients % 
       
0  4 9  0 0 
1-24  8 19  10 21 
25-49  9 21  15 32 
50-74  7 16  12 25 
75-100  4 9  4 9 
>100  11 26  6 13 

Interference of hot flashes with daily life 
Mean baseline scores were similar in both groups. The mean HFRDIS decreased 
from 31 to 18 in week 8 of venlafaxine (P = .001) and from 37 to 21 in week 8 
of clonidine (P < .001), indicating less interference of hot flashes with daily life. 
Of the HFRDIS items, sleep was particularly affected by hot flashes. Nine HFRDIS 
items showed an improvement in week 8, independent of the drug taken and 
without differences between both drugs. Less interference of hot flashes with 
sexuality was observed only with clonidine, not with venlafaxine. 

Figure 2. Changes in hot flash frequency from baseline for venlafaxine and clonidine (%). 
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Medical outcomes study Short Form-36 (SF-36) 
Table 4 shows the SF-36 outcomes after 8 weeks. Only role-emotional showed 
amelioration with venlafaxine and role-physical with clonidine. No differences in 
subscale scores between the drugs were seen. 
The 21 patients that experienced a ≥ 50% reduction in hot flash score after 8 
weeks of venlafaxine perceived an improved mental health, physical functioning, 
social functioning, and role-physical. Patients (n = 26) with a ≥ 50 % reduction 
on clonidine demonstrated only an improved vitality score. Mean scores in these 
subgroups increased from 8 to 14 points, which is a clinically meaningful 
improvement. 
 
Table 4. Outcomes of the 8 subscales of the SF-36 for all patients and those with good response (≥50% 
reduction in hot flash scores) in week 8. 
        
   Venlafaxine Clonidine  
    Patients ≥50%  Patients ≥50% 
  Baseline Total Reduction  Total Reduction  
  (N=60) (n=44) (n=21) (n=48) (n=26)  
       
Physical functioning 75 79 86* 78 79  
Social functioning 83 86 89* 86 86  
Role-physical 58 77 85* 75* 70  
Role-emotional 80 94* 94 86 84  
Bodily pain  72 81 83 77 77  
Vitality  61 60 59 56 83*  
Mental health 79 82 86* 78 79  
General health 66 71 74 67 62  
        
* Subscale scores compared to baseline P < .05 
Note: The subscales scores range from 0 to 100, with higher scores representing a higher level of 
functioning 

 

Sexual activity 
Thirty-three patients were sexually active. The most common reasons reported 
for sexual inactivity were lack of sexual interest, lack of sexual interest of the 
partner and tiredness. No effects of venlafaxine or clonidine on the SAQ scales 
were found. 

Zung self-rating depression score 
After 8 weeks of venlafaxine the mean Zung score improved from 45.7 to 40.7 
(P = .001). No change in mean Zung score was seen after 8 weeks of clonidine. 
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Patient preference 
When asked for their preference at the end of the study, 20 patients (33%) 
indicated they wished to continue clonidine, 17 (29%) preferred venlafaxine, and 
23 (38%) did not want to continue either treatment (ns). 

DISCUSSION 

Although several studies have evaluated the efficacy and side effects of 
venlafaxine and clonidine, this is the first double-blind, randomized, cross-over 
study that directly compared venlafaxine and clonidine for 8 weeks. We found 
that venlafaxine caused significantly more side effects during the first weeks of 
treatment, and that more patients discontinued venlafaxine for this reason. After 
8 weeks of treatment however, both drugs were well tolerated and were equally 
efficacious, with a median decrease in hot flash score of 49% for venlafaxine and 
55% for clonidine. 
We compared both drugs in a randomized cross-over design, because this 
allowed for analysis of treatment effects with each patient as her own control. To 
reduce the risk of a carry-over effect, a 2-week wash-out period between the 
treatment periods was incorporated. In a recent, randomized study, Loibl et al 
compared venlafaxine with clonidine for 4 weeks.24 Although a cross-over study 
was intended, this plan was abandoned due to a high frequency of premature 
discontinuation and poor reporting. 
Most studies evaluated the effects of venlafaxine for 4 weeks.11,12,24 However, 
this may be too short for assessing longer-term toxicity and the impact of hot 
flash reduction on quality of life and sexual functioning. A placebo-controlled 
trial of venlafaxine for 12 weeks was performed in healthy postmenopausal 
women, but in this study no baseline data on symptoms were available.25 
Recently, a study in breast cancer patients was performed comparing 
venlafaxine with placebo for 6 weeks.10 After the study, patients could continue 
venlafaxine and were contacted after 1, 6 and 12 months. Although side effects 
with venlafaxine were mild during the first 6 treatment weeks, they were a main 
reason for discontinuation of venlafaxine in the long-term. Thus, side effects 
are important for prolonged use of medication, especially when treatment 
effects are modest. We therefore administered both drugs for 8 weeks. 
Patient accrual proceeded slower than expected. This was due to reluctance of 
patients to use medication for their hot flashes and due to antidepressant, 
sedative or antihypertensive use, which made patients ineligible because of 
possible interactions with the study drugs. 
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During the first treatment weeks, we observed more side effects with 
venlafaxine, including nausea, constipation, taste alteration and appetite loss. 
The optimal venlafaxine dose to alleviate hot flashes is 75 mg od, which is also 
the recommended starting dose for depression.12 However, initial side effects 
may be reduced if a starting dose of 37.5 mg od is used for one week, followed 
by 75 mg od. Patients on clonidine reported more pain and itching after 2 
weeks. At the end of the 8-week treatment periods less toxicity was reported, 
indicating that most side effects resolved with time. Only appetite loss was still 
frequently seen with venlafaxine. Some groups report increased mouth dryness 
with venlafaxine12,25 and clonidine11,14, while we observed no increases. This 
may be due to the high frequency at baseline (55% of the patients). 
Nevertheless, mouth dryness was the primary reason for discontinuation of 
clonidine in 3 patients. Sleep difficulties are also a commonly mentioned side 
effect in some studies with clonidine14 and venlafaxine.25 In agreement with 
Carpenter et al, we saw the opposite effect.10 Patients reported improved sleep 
with venlafaxine, which may result from a reduction of hot flashes during the 
night. 
In the study by Loibl et al, 33 breast cancer patients received clonidine and 31 
venlafaxine for 4 weeks.24 Venlafaxine was marginally more effective than 
clonidine, with reductions in hot flash scores of respectively 57% and 39% (P = 
.043). In contrast to their study, we did not find superiority of one drug over the 
other. This is consistent with our observation that patients had no explicit 
preference for one drug. 
Hot flashes are a prominent side effect of tamoxifen and aromatase inhibitors. 
Early discontinuation rates of tamoxifen range from 15% to 35%, resulting in 
higher breast cancer recurrence rates and mortality.26 Patients reporting side 
effects are more likely to stop tamoxifen prematurely.27-29 Therefore, the 
development of strategies to circumvent these side effects is important, as they 
may increase therapy adherence. 
Quality of life and sexuality were secondary outcome measures. The 
improvement of aspects of quality of life in patients reporting a ≥ 50% reduction 
in hot flash score may indicate that quality of life is only enhanced, when 
patients experience a substantial treatment effect. However, patients on 
venlafaxine improved on more subscales than patients on clonidine, which may 
also indicate a direct influence of venlafaxine on quality of life. 
Hot flashes appear to negatively influence sexuality3 and in addition sexual 
dysfunction is a known side effect of SSRIs.30,31 Patients on clonidine reported 
increased sexual interest and less interference of hot flashes with sexuality. 
However, we found no effect on sexual functioning with clonidine. Venlafaxine 
did not affect sexual functioning either. 
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SSRIs interfere with tamoxifen metabolism by inhibiting cytochrome P450 2D6 
(CYP2D6), resulting in lower concentrations of endoxifen, the most active 
tamoxifen metabolite.32 As venlafaxine is a weak inhibitor of CYP2D6 and only 
slightly reduces plasma endoxifen levels, it is currently the best SSRI/SNRI 
option for the treatment of hot flashes. 
This study demonstrates that although venlafaxine and clonidine have different 
side effects, they are well tolerated with similar efficacy. When making treatment 
choices for hot flashes in individual patients, side effects and possible 
interactions with other drugs should be taken into account. In breast cancer 
patients venlafaxine and clonidine are equally good alternatives for the 
prevention of hot flashes. 
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