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Purpose: To explore the potential factors impacting the efficacy of venlafaxine extended release 

(ER) and treatment differences between 75 mg/day and 75–225 mg/day dose in patients with 

major depressive disorder (MDD).

Methods: We performed exploratory post hoc subgroup analyses of a randomized, double-

blind, placebo-controlled study conducted in Japan. A total of 538 outpatients aged 20 years 

or older with a primary diagnosis of MDD who experienced single or recurrent episodes were 

randomized into three groups: fixed-dose, flexible-dose, or placebo. Venlafaxine ER was initiated 

at 37.5 mg/day and titrated to 75 mg/day for both fixed-dose and flexible-dose group, and to 

225 mg/day for flexible-dose group (if well tolerated). Efficacy endpoints were changes from 

baseline at Week 8 using the Hamilton Rating Scale for Depression–17 items (HAM-D
17

) total 

score, Hamilton Rating Scale for Depression–6 items score, and Montgomery–Asberg Depres-

sion Rating Scale total score. The following factors were considered in the subgroup analyses: 

sex, age, HAM-D
17

 total score at baseline, duration of MDD, duration of current depressive 

episode, history of previous depressive episodes, history of previous medications for MDD, 

and CYP2D6 phenotype. For each subgroup, an analysis of covariance model was fitted and 

the adjusted mean of the treatment effect and corresponding 95% CI were computed. Due to 

the exploratory nature of the investigation, no statistical hypothesis testing was used.

Results: Venlafaxine ER improved symptoms of MDD compared with placebo in most sub-

groups. The subgroup with a long duration of MDD (.22 months) consistently showed greater 

treatment benefits in the flexible-dose group than in the fixed-dose group.

Conclusion: These results suggest that a greater treatment response to venlafaxine ER (up to 

225 mg/day) can be seen in patients with a longer duration of MDD. Further investigations are 

needed to identify additional factors impacting the efficacy of venlafaxine ER.

Keywords: venlafaxine, Hamilton Rating Scale for Depression, HAM-D, subgroup, major 

depressive disorder, MDD, Montgomery–Asberg Depression Rating Scale, MADRS

Introduction
Antidepressant medications such as selective serotonin reuptake inhibitors and 

serotonin-norepinephrine reuptake inhibitors (SNRIs) are the first-line treatments 

for patients with moderate to severe major depressive disorder (MDD).1–3 In 1993, 

venlafaxine was approved by the US Food and Drug Administration as the first SNRI 
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for the treatment of MDD in adults,4 and is now marketed in 

more than 90 countries. In 2015, venlafaxine extended release 

(ER) became the third SNRI to receive regulatory approval 

for the treatment of MDD in Japan, thereby driving interest 

in data specifically addressing Japanese patients treated with 

venlafaxine ER.

Higuchi et al5 reported the primary results of an 8-week, 

double-blind, placebo-controlled, randomized, Phase III 

study of 538 patients conducted in Japan using fixed-dose 

(75 mg/day) and flexible doses (75–225 mg/day) of venlafaxine 

ER. The study findings showed a statistically significant dif-

ference in the change from baseline in Hamilton Rating 

Scale for Depression–17 items (HAM-D
17

) total score6 in the 

fixed-dose group (−10.76; P=0.031), but not in the flexible-

dose group (−10.37; P=0.106), compared with the placebo 

group (−9.25). However, the flexible-dose group showed 

statistically significant treatment benefits compared with 

the placebo group (P,0.05) in several secondary endpoints, 

such as the Montgomery–Asberg Depression Rating Scale 

(MADRS)7 and the Hamilton Rating Scale for Depression–6 

items (HAM-D
6
).8,9 An examination of the HAM-D

17
 revealed 

poor improvement in sleep disturbance scores (items 4–6)10 

for the flexible-dose group after Week 4, possibly due to the 

norepinephrine effect of venlafaxine at high doses.

Given these results, we performed exploratory post hoc 

subgroup analyses in order to explore the potential factors 

that may impact the efficacy of venlafaxine ER and treat-

ment differences between the fixed-dose (75 mg/day) and the 

flexible-dose (75–225 mg/day) in patients with MDD.

Materials and methods
study design
The original study was a multicenter, randomized, double-

blind, placebo-controlled, parallel-group, Phase III study to 

evaluate the efficacy and safety of venlafaxine ER 75 mg/day 

(fixed-dose) and venlafaxine ER 75–225 mg/day (flexible-

dose), compared with placebo (ClinicalTrials.gov: 

NCT01441440).5 After a 2-week screening period, eligible 

patients were randomized in a 1:1:1 ratio to each treatment 

group for 8 weeks, followed by a 2-week tapering period.

subjects
Eligible patients included outpatients aged 20 years or 

older who had a primary diagnosis of MDD based on 

criteria of the Diagnostic and Statistical Manual of Mental 

Disorders, fourth edition, and had experienced single 

($90 days) or recurrent episodes ($28 days) of depression 

without psychotic features. At both screening and baseline, 

patients were required to have scored at least 26 on the 

MADRS questionnaire and the change in MADRS total score 

from screening to baseline was required not to have exceeded 

25%. Finally, at both screening and baseline, patients were 

required to have a 16-item Quick Inventory of Depressive 

Symptomatology self-report version (QIDS
16

-SR-J)11 total 

score and a Clinical Global Impressions–Severity scale 

(CGI-S) score of at least 16 and 4, respectively.

settings
The original study was conducted at 62 investigational sites 

from November 2011 to March 2014 in Japan. All applicable 

documentation including the study protocol was approved 

by the Institutional Review Board and Independent Ethics 

Committee at each site (Box S1). The study was conducted 

in agreement with all legal and regulatory requirements and 

the International Ethical Guidelines for Biomedical Research 

Involving Human Subjects (Council for International Orga-

nizations of Medical Sciences 2002), Guidelines for Good 

Clinical Practice, and the Declaration of Helsinki. Written 

informed consent was provided by all patients before study 

participation.

Treatment
The details of drug administration and dose titration have 

been reported elsewhere.5 Initial dose of venlafaxine was 

37.5 mg/day. In Week 1, the dose could be increased to 

75 mg/day, and in Week 2, based on tolerability, it could be 

increased to 150 mg/day in the flexible-dose group. Further, 

in Week 3, the dose was force titrated to 225 mg/day in the 

flexible-dose group, in spite of an acceptable response at a 

lower dose. Dose reduction was allowed in case of intolerance 

to higher doses. We simply compared the point estimates 

among the subgroups to explore the potential factors that 

may impact the efficacy of venlafaxine ER and treatment 

differences between the fixed-dose (75 mg/day) and the 

flexible-dose (75–225 mg/day) groups.

assessments
The results of all efficacy endpoints in this study have been 

previously published.5 In this report, HAM-D
17

, HAM-D
6
, 

and MADRS were used for subgroup analyses. The for-

mula, Σ (items 1, 2, 7, 8, 10, and 13), was used to measure 

HAM-D
6
 score.

statistical analysis
As the current investigation was exploratory in nature, 

no statistical hypothesis testing was used. The following 
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efficacy endpoints were analyzed: change from baseline 

at Week 8 in the HAM-D
17

 total score, HAM-D
6
 score, 

and MADRS total score. The following factors were 

considered for the subgroup analyses: sex (male/female); 

age (#37/.37 years [median]); HAM-D
17

 total score at 

baseline (total score #22/total score .22 [median]); dura-

tion of MDD, defined as the duration of MDD since the 

occurrence of the first episode (#22 months/.22 months 

[median], ,12 months/$12 months, and ,48 months/ 

$48 months); duration of the current depressive episode 

(#6.6 months/.6.6 months [median]); history of previous 

depressive episodes (0 [single]/$1 [recurrence]); history of 

previous medications for MDD (0 [no medication]/$1 [medi-

cated]); and CYP2D6 phenotypes (ultra-rapid/extensive and 

intermediate/poor metabolizers). For each subgroup, an 

ANCOVA model with the treatment group as a factor and the 

baseline value of the respective efficacy endpoint as a covari-

ate was fitted. Based on the ANCOVA model, the adjusted 

mean and its corresponding 95% CI of the treatment effect 

(defined as a difference from placebo) was computed for 

each active treatment group.

The full analysis set (FAS) was used throughout the 

analyses. The FAS was defined as all patients who received 

at least one dose of the study drug and had baseline mea-

surement and at least one post-baseline measurement of the 

primary efficacy endpoint was used for the analysis. Missing 

values in the endpoints at Week 8 were imputed using the 

last observation carried forward (LOCF) algorithm. Assess-

ments prior to the first dose of the study medication were not 

eligible to be carried forward.

Results
Patient disposition
Of 538 randomized patients, 537 patients received the study 

drug (fixed-dose group, 174; flexible-dose group, 179; 

placebo, 184). Overall, 475 patients completed the study 

period (fixed-dose, 151; flexible-dose, 158; placebo, 166). 

Patients in all groups had comparable demographic and 

baseline MDD characteristics. The mean (SD) age in the 

three treatment groups ranged from 38.3 (10.2) to 38.6 (11.1) 

years, and the mean (SD) duration of MDD ranged from 

40.3 (50.0) to 52.6 (62.9) months. The mean (SD) baseline 

HAM-D
17

 total score and MADRS total score ranged from 

22.4 (4.1) to 22.6 (4.1) and from 32.6 (4.4) to 33.2 (5.1), 

respectively. The distribution of the last dose during the 

8-week treatment period was 4.5%, 4.5%, 10.6%, and 80.4% 

for 37.5 mg/day, 75 mg/day, 150 mg/day, and 225 mg/day, 

respectively, in the flexible-dose group.

Efficacy
Figures 1–3 show forest plots of the differences between each 

treatment group and the placebo group in the adjusted mean 

change from baseline at Week 8 (LOCF) in the HAM-D
17

 

total score (Figure 1), HAM-D
6
 score (Figure 2), and MADRS 

total score (Figure 3). Both venlafaxine ER groups showed 

greater treatment benefits compared with the placebo group 

for all efficacy measures in males than in females; in patients 

with a low HAM-D
17

 total score at baseline (#22) than in 

those with a high HAM-D
17

 total score at baseline (.22); in 

patients with a long duration of MDD (.22 months) than a 

short duration (#22 months); in patients with a short duration 

of current episode (#6.6 months) than a long duration 

(.6.6 months); and in patients with one or more previous 

episodes than none (Figures 1–3). There were no consistent 

trends in the subgroup of patients with or without a history of 

previous medications for MDD, in the subgroup of patients 

in two age categories, and in the subgroup of patients with 

the two CYP2D6 phenotypes.

Although the flexible-dose group showed a favorable 

treatment effect compared with placebo in most subgroups, 

the flexible-dose group showed a relatively smaller treatment 

effect than the fixed-dose group in most subgroups. However, 

a greater treatment effect was seen in the flexible-dose group 

versus the fixed-dose group for all efficacy measures in sub-

groups of older patients (.37 years), and in patients with a 

long duration of MDD (.22 months), and a short duration 

of current depressive episode (#6.6 months) (Figures 1–3). 

Similar trends were observed in duration of MDD in an 

analysis that divided the groups into durations of 12 months 

and 48 months (Figures 4 and 5, respectively).

Demographic and disease characteristics stratified by 

duration of MDD (#22 months/.22 months) are presented 

in Table 1. Overall, demographic characteristics and base-

line HAM-D
17

 and MADRS total scores were comparable 

between the subgroups in each treatment group. Patients with 

a long duration of MDD (.22 months) had more frequent 

previous depressive episodes and a longer duration of the 

current depressive episode than patients with a short duration 

of MDD (#22 months).

Discussion
Although these were exploratory, post hoc subgroup analyses 

of a placebo-controlled clinical study, our results highlight 

several potential factors that may impact the efficacy of 

venlafaxine ER in Japanese populations.

As in comparison between subgroups regardless of the 

treatment groups, there was no meaningful difference in the 
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effect of venlafaxine ER compared with placebo for different 

degrees of severity of depression at baseline. As shown in 

Figure 6, patients with more severe depression (HAM-D
17

 

total score at baseline .22) showed a greater decrease in 

the mean change from baseline in the HAM-D
17

 total score 

among all groups, including the placebo group. While 

some studies have shown no relationship between severity 

of depression and treatment response to antidepressants in 

MDD,12,13 others have shown greater antidepressant–placebo 

differences in patients with more severe depression.14–17 

This discrepancy is thought to be due to the extent of baseline 

score inflation.18,19 In our study, patients were first screened 

with MADRS, QIDS
16

-SR-J, and CGI-S to mitigate baseline 

score inflation, and a different score (HAM-D
17

) was used 

as the primary efficacy measure, although previous studies 

have used the same score both as an inclusion criterion and 

the primary efficacy measure. Patients with low baseline 

HAM-D
17

 scores (#22) showed greater treatment benefits 

than patients with high scores (.22) in both treatment 

groups compared with the placebo group, because placebo 

Figure 1 Forest plot of the haM-D17 total score by subgroups: difference between venlafaxine er treatment group and the placebo group in the adjusted mean change from 
baseline at Week 8 with 95% cis (Fas, lOcF, aNcOVa model). 
Abbreviations: Fas, full analysis set; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last observation carried forward; MDD, major depressive disorder.
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response was much higher in patients with a high baseline 

HAM-D
17

 score (.22), particularly in changes from baseline 

in HAM-D
17

 and MADRS total scores, which contributed to 

smaller differences between each treatment group and the 

placebo group in those patients.

Patients with a long duration of MDD (.22 months) 

showed greater treatment benefits than those with a short 

duration of MDD (#22 months) in both venlafaxine ER 

treatment groups compared with the placebo group. Placebo 

response was much smaller in patients with a long duration 

of MDD (Figure 4); these results were consistent with a 

meta-analysis of ten clinical trials13 as well as other prior 

studies.20,21 A small placebo response in patients with a 

long duration of MDD may have contributed to the larger 

differences observed between each treatment group and the 

placebo group. Similar trends were seen in an analysis that 

divided the groups at 12 months and 48 months (Figures 4 

and 5, respectively).

Comparing the effect between the treatment groups in 

each subgroup, greater treatment effect was seen in the 

Figure 2 Forest plot of the haM-D6 score by subgroups: difference between venlafaxine er treatment group and the placebo group in the adjusted mean change from 
baseline at Week 8 with 95% cis (Fas, lOcF, aNcOVa model). 
Abbreviations: Fas, full analysis set; haM-D6, hamilton rating scale for Depression–6 items; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last 
observation carried forward; MDD, major depressive disorder.
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flexible-dose group versus the fixed dose group in the sub-

group with a long duration of MDD. These results may prove 

the hypothesis that a greater treatment response to venla-

faxine ER (up to 225 mg/day) can be seen in patients with a 

longer duration of MDD. A similar observation was seen in 

patients in age subgroups. In the older patient (.37 years) 

subgroup, the effect in the flexible-dose group was greater 

than that in the fixed-dose group. This result may be con-

sidered to be associated with the fact that the mean duration 

of MDD in the .37 years subgroup was longer than that in 

the #37 years subgroup (data not shown).

Furthermore, in both venlafaxine ER treatment groups, 

patients with recurrent depressive episodes showed greater 

treatment benefits than those with a single depressive episode 

compared with the placebo group. The placebo response was 

much smaller in patients with recurrent episodes (Figure 7), 

which corresponds with the results of a meta-analysis of 

seven clinical trials.22 A small placebo response may have 

contributed to the larger differences between the venlafaxine 

ER groups and the placebo group in patients with recurrent 

depressive episodes. These results were similar to those for 

duration of MDD reported previously (Figure 4), as patients 

with a long duration of MDD (.22 months) experienced 

more depressive episodes (Table 1).

Interestingly, patients with a long duration of the current 

depressive episode (.6.6 months) versus a short duration 

Figure 3 Forest plot of the MaDrs total score by subgroups: difference between venlafaxine er treatment group and the placebo group in the adjusted mean change from 
baseline at Week 8 with 95% cis (Fas, lOcF, aNcOVa model). 
Abbreviations: Fas, full analysis set; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last observation carried forward; MaDrs, Montgomery–asberg 
Depression rating scale; MDD, major depressive disorder.
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Figure 4 adjusted mean change from baseline at Week 8 with 95% cis by duration of MDD (#22 months/.22 months) in each efficacy endpoint (FAS, LOCF, ANCOVA 
model). 
Abbreviations: Fas, full analysis set; haM-D6, hamilton rating scale for Depression–6 items; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last observation 
carried forward; MaDrs, Montgomery–asberg Depression rating scale; MDD, major depressive disorder.
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Table 1 Demographic and disease characteristics by duration 
of MDD (#22 months/.22 months) (Fas)

Duration of MDD (months)

#22 months 
(n=267)

.22 months 
(n=268)

sex Male Female Male Female

Placebo 43 (48.9) 45 (51.1) 48 (50.0) 48 (50.0)

Venlafaxine  
er 75 mg/day

48 (50.0) 48 (50.0) 36 (46.2) 42 (53.8)

Venlafaxine  
er 75–225 mg/day

41 (49.4) 42 (50.6) 51 (54.3) 43 (45.7)

age, years

Placebo 39.2 (12.0) 38.0 (10.2)

Venlafaxine  
er 75 mg/day

37.8 (12.6) 39.2 (10.8)

Venlafaxine er 
75–225 mg/day

38.0 (10.3) 38.4 (10.3)

Weight, kg

Placebo 62.6 (17.2) 60.8 (14.8)

Venlafaxine  
er 75 mg/day

61.4 (14.1) 62.2 (14.7)

Venlafaxine  
er 75–225 mg/day

60.8 (12.9) 63.7 (15.5)

BMi, kg/m2

Placebo 22.8 (4.5) 22.2 (4.0)

Venlafaxine  
er 75 mg/day

22.3 (4.1) 23.1 (4.6)

Venlafaxine er 
75–225 mg/day

22.6 (4.0) 23.5 (4.7)

Duration of MDD, months

Placebo 9.8 (5.2) 75.7 (50.1)

Venlafaxine  
er 75 mg/day

9.3 (5.2) 78.5 (53.9)

Venlafaxine  
er 75–225 mg/day

7.9 (4.0) 89.7 (64.3)

Duration of the current depressive episode, months

Placebo 8.1 (4.8) 14.1 (18.7)

Venlafaxine  
er 75 mg/day

7.9 (4.8) 17.3 (24.2)

Venlafaxine  
er 75–225 mg/day

7.3 (4.0) 16.3 (22.3)

Number of previous depressive episodes

Placebo 0.2 (0.4) 1.3 (1.0)

Venlafaxine  
er 75 mg/day

0.1 (0.3) 1.6 (1.7)

Venlafaxine  
er 75–225 mg/day

0.1 (0.2) 1.4 (1.4)

(Continued)

(#6.6 months) showed smaller treatment benefits in both 

venlafaxine ER treatment groups compared with the placebo 

group. Treatment benefit of venlafaxine 75–225 mg/day was 

nearly absent in patients with a long duration of the current 

depressive episode (Figure 8). Since the inclusion criteria 

for the original study required a current depressive episode 

($90 days, single episode; $28 days, recurrent episode) 

before the screening visit, patients with more severe or 

treatment-resistant depression with a single episode may have 

been included in the subgroup. However, patients with a short 

duration of the current depressive episode consistently showed 

greater treatment benefits in the flexible-dose group than the 

fixed-dose group compared with the placebo group, which 

was also consistent with the findings observed in patients with 

a long duration of MDD (.22 months) (Figure 4).

Finally, in recent years, the response to placebo observed 

in studies of antidepressants for MDD has increased.23 

Placebo response also increases as the number of active 

medication arms,24 investigational sites,25 and study visits26 

increase, and as the number of academic sites27 decreases. 

The number of study visits influences dropout rate rather 

than treatment response;28 that is, an increasing number of 

study visits increases the dropout rate. Additionally, site 

ratings, not centralized ratings, increase placebo response.29 

The present study had two active medication arms, seven 

visits during the 8-week treatment phase, and was conducted 

with the site rating method at 62 investigational sites. These 

factors might have contributed considerably to the high 

placebo response in this study. In addition, it is important 

Table 1 (Continued)

Duration of MDD (months)

#22 months 
(n=267)

.22 months 
(n=268)

Baseline haM-D17 total score

Placebo 22.0 (3.5) 22.8 (4.6)

Venlafaxine  
er 75 mg/day

22.8 (3.8) 22.5 (4.3)

Venlafaxine  
er 75–225 mg/day

22.4 (3.9) 22.3 (4.1)

Baseline MaDrs total score

Placebo 32.8 (4.9) 33.5 (5.3)

Venlafaxine  
er 75 mg/day

32.6 (4.2) 32.7 (4.7)

Venlafaxine  
er 75–225 mg/day

32.5 (4.7) 33.0 (4.8)

Notes: sex is described as number of patients (%); all other parameters are 
described as mean (sD).
Abbreviations: BMi, body mass index; Fas, full analysis set; haM-D17, hamilton 
rating scale for Depression–17 items; MaDrs, Montgomery–asberg Depression 
rating scale; MDD, major depressive disorder.
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Figure 6 adjusted mean change from baseline at Week 8 with 95% cis by haM-D17 total score at baseline (total score #22/total score .22) in each efficacy endpoint 
(Fas, lOcF, aNcOVa model). 
Abbreviations: Fas, full analysis set; haM-D6, hamilton rating scale for Depression–6 items; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last 
observation carried forward; MaDrs, Montgomery–asberg Depression rating scale.
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Figure 7 adjusted mean change from baseline at Week 8 with 95% cis by history of previous depressive episodes (0 [single episode]/$1 [recurrent episodes]) in each 
efficacy endpoint (FAS, LOCF, ANCOVA model).
Abbreviations: Fas, full analysis set; haM-D6, hamilton rating scale for Depression–6 items; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last 
observation carried forward; MaDrs, Montgomery–asberg Depression rating scale.

Figure 8 adjusted mean change from baseline at Week 8 with 95% cis by duration of current depressive episode (#6.6 months/.6.6 months) in each efficacy endpoint 
(Fas, lOcF, aNcOVa model).
Abbreviations: Fas, full analysis set; haM-D6, hamilton rating scale for Depression–6 items; haM-D17, hamilton rating scale for Depression–17 items; lOcF, last 
observation carried forward; MaDrs, Montgomery–asberg Depression rating scale.
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to remember that drug adherence is often low among MDD 

outpatients. In this study, drug adherence was determined 

through capsule-counting procedures and patient–physician 

interviews at follow-up visits.

In conclusion, despite a high placebo response, venla-

faxine ER improved symptoms of MDD compared with 

placebo among most subgroups. It is hypothesized that 

patients with a longer duration of MDD may have a greater 

treatment response at a higher dose of venlafaxine ER (up to 

225 mg/day). Further investigation in real-world settings in 

Japan is needed to evaluate patient groups that require higher 

doses of venlafaxine ER.

Data sharing statement
Anonymized patient-level data will be available through 

the Pfizer Inc. data access request site: http://www.

pfizer.com/research/clinical_trials/trial_data_and_results/

data_request.
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Box S1 list of approving institutional review boards and ethics 
committees

1 shinagawa east One Medical clinic institutional review board 
(irB)

2 Yokohama Minoru clinic irB

3 Omuta Memorial hospital irB

4 Nippon Medical school, chiba hokusoh hospital irB

5 hayakawa clinic irB

6 suzuki hospital irB

7 imazato gastroenteric hospital irB

8 riverside clinic irB

9 Tokyo-eki center Building clinic irB

10 Yuge hospital irB

11 shinagawa clinic irB

12 National hospital Organization central review board

13 haradoi hospital irB

14 sakayori clinic irB

15 Miki Mental clinic irB

16 Tokyo Women’s Medical University hospital irB

17 himorogi Psychiatric institute irB

18 Tokyo Kosei Nenkin hospital irB

19 aino clinic irB

20 eda Memorial hospital irB

21 Warakukai akasaka clinic irB

22 himeno Tomomi clinic irB

23 Mizuo clinic irB

24 suzuki internal & circulatory Medical clinic irB

25 Yutaka clinic irB

26 Kayaba Dermatology clinic irB
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