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CHAPTER I 
 

RATIONALE AND BACKGROUND 
 

Vaginal epithelium is an estrogen dependent tissue, begins to undergo atrophic 

changes when endogenous estrogen concentration declines after menopause. Vaginal 

atrophy is a frequent complaint of postmenopausal women. The symptoms of vaginal 

atrophy include vaginal dryness, itching, burning and painful intercourse. Some patients 

may have foul smell vaginal discharge from atrophic vaginitis (1).  It was reported that 

35-55% of Thai postmenopausal women attending a menopause clinic experienced 

some urogenital problems (2). In addition over 40% of postmenopausal women 

experienced lack of vaginal lubrication and frequent vaginal infection (3).  

Atrophic vaginitis can compromise a women’s quality of life and bring about sexual 

problems, however, a few women receive appropriate treatment as a result of patient 

embarrassment, underdiagnosis and the greater attention towards other 

postmenopausal health problems such as osteoporosis (4). A previous study reported 

that, only a small percentage of women who experienced atrophic vaginitis received 

estrogen treatment (5). Systemic treatment for these symptoms in the form of oral 

administration of estrogens is effectively restore the vaginal tissue, resulting in an 

improvement of these symptoms (6).  However, 40-50% of women on oral hormonal 

therapy have persistent complaints of vaginal dryness (7). Another concern is that 

systemic hormone replacement therapy may carry some risks of cardiovascular disease, 

stroke, venous thromboembolism, breast cancer and endometrial cancer (8). The recent 

publication of the results of the Women’s Health Initiative (WHI), reporting the early 

termination of oral hormone replacement therapy for healthy postmenopausal women 

was due to the excess of incidence of breast cancers in estrogen-progestogen arm 

compared to placebo (9). Thus the benefit of any hormonal replacement therapy must 

be balanced against possible harm before making any decision to use.  

At present, local therapy by administration of estrogens in the form of vaginal cream 

has been found to be more appropriate in the treatment of vaginal atrophy than oral or 

parenteral administration forms, thereby avoiding enterohepatic circulation, inactivation 

by hepatic metabolism and unwanted systemic effects (10).  Also the topical estrogen 
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therapy has been approved by the United State Food and Drug Administration (US-FDA) 

for the treatment of moderate to severe symptoms of vulva and vaginal atrophy (11).   

The most common use of topical estrogen therapy is in the form of conjugated estrogen 

cream which composes of conjugated estrogen 0.729 mg/g (sodium estrone sulfate 

55.5%, sodium equilin sulfate 29.9%) and phenylethyl alcohol 9.51 mg/g.   

As a matter of fact, women in oriental countries differ from those in occidental 

countries in attitude, concern and social acceptance in expression of privacy sexual and 

genital complaints. In Thailand, postmenopausal women who suffer from vaginal atrophy 

may try to avoid sexual activity with painful intercourse. They may loss of sexual desire 

and as a consequence worsening the sexual relationship. These conflicts may create 

family’s problems. For those who need treatment, poor compliance and inadequate 

treatment are commonly found. In clinical practice, a large number of Thai 

postmenopausal women face the problems of applying the available vaginal applicator. 

The current classical vaginal applicator is rather rigid and the diameter of the barrel is 

as wide as 1.5 cm. Trying to insert this applicator may cause pain, discomfort, ulcer or 

bleeding. Some women decide to put estrogen cream on her index finger and insert it 

into the vaginal canal. This method of estrogen administration may pose the problems of 

inadequacy of dosage and depth of estrogen insertion.  

Data collection from Menopause Research Unit, Department of Obstetrics and 

Gynecology, Faculty of Medicine, Chulalongkorn University demonstrated that the 

compliance with estrogen vaginal cream for the treatment of postmenopausal vaginal 

atrophy was only 50% (Menopause Research Unit data, unpublished). We introduce the 

extension tube as a new vaginal applicator which is softer and has a smaller diameter 

(only 1/3 compared to the classical vaginal applicator). Women who use this new 

applicator may improve their compliance, leading to an increase in the effectiveness of 

this medication. Therefore, this study is conducted to evaluate the effectiveness and the 

compliance of estrogen cream using the new vaginal applicator compared to the 

classical applicator for the treatment of postmenopausal vaginal atrophy. 
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CHAPTER II 
 

       LITERATURE REVIEW 
 

        The search strategy was performed by searching PubMed database through 

December 2004 to find studies that assessed the effectiveness or the compliance with 

conjugated equine estrogen cream for the treatment of vaginal atrophy. The medical 

subject heading terms used for the search strategy were conjugated estrogen cream, 

efficacy, compliance and vaginal atrophy.     

        The information was largely from Cochrane Review about the local estrogen for 

vaginal atrophy in postmenopausal women (12).  The search strategy in this review came 

from the Cochrane Menstrual Disorders and Subfertility Group register of trials, The 

Cochrane Library, MEDLINE (1966-2003), EMBASE (1980-2003), Current Contents 

(1993-2003), Biological Abstracts (1969-2002), Social Sciences Index (1980-2003), 

PsycINFO (1972-2003), CINAHL (1982-2003) and reference list of articles. This review 

used the selection criteria as “randomized comparison of estrogenic preparations 

administered intravaginally in postmenopausal women for the treatment of symptoms 

resulting from vaginal atrophy or vaginitis”. The outcome analysis was performed under 

the headings of efficacy, safety and acceptability. The results from this review included 

16 trials with 2,129 women showed that there was significant difference in efficacy for 

women using vaginal cream as opposed to moisturizing gel. There was an improvement 

in vaginal dryness, vaginal moisture, vaginal fluid volume and vaginal elasticity in 

vaginal cream group more than in moisturizing gel group. For safety analysis, there were 

no significant differences between groups (cream versus tablets, cream versus ring and 

cream versus gel) for the following outcomes: hyperplasia, endometrial thickness and 

proportion of women with separate adverse events. For the acceptability, there were no 

significant differences between groups (cream versus ring and ring versus tablet) for 

adherence to treatment and withdrawal from study due to adverse events. In this 16 

trials, there were 4 studies measured the efficacy by assessment of vaginal maturation 

index, but only 2 studies focused on conjugated equine estrogen cream. The first study 

demonstrated that the mean vaginal maturation index (VMI) increased from 25 to 59 in 
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conjugated estrogen cream users after 3 weeks of treatment (13). The second study 

revealed an improvement of the vaginal mucosa in women who received conjugated 

estrogen cream (the mean VMI = 32.92 at baseline and 69.27 at week 4 of treatment) 

(2). 

Vaginal atrophy is a consequence of aging which occurs after menopause and 

affects a significant number of women. It has been suggested that about 50% of healthy 

women over 60 years of age have symptoms related to vaginal atrophy (5). The 

estrogen deprivation from the loss of ovarian function causes the vaginal epithelium to 

become thinner, drier, less elastic and more easily irritated. A decrease in blood flow in 

the vagina leads to fewer secretions and more dryness, as a consequence  intercourse 

can become uncomfortable and painful (3). Cytologic examination of the vaginal 

mucosa shows a decreased proportion of superficial cells, increased parabasal cells 

and decreased vaginal maturation index (14,15).  The vaginal mucosa atrophies until its 

glycogen content and acidity decrease. Vaginal pH increases from the normal range of 

3.5-4.0 to 6.0-8.0. With this alkaline milieu, doderlein bacilli disappear and replaced by a 

flora of various pathologic organisms causing atrophic vaginitis (15,16). 

A meta-analysis reviewing randomized, placebo-controlled trials published between 

1969 and 1995 determined that estrogen therapy, as compared to placebo, was more 

efficacious in treatment of vaginal atrophy (17). Various forms of estrogen-based 

therapies have been shown to effectively manage signs and symptoms of vaginal 

atrophy (3,14,18), by decreasing vaginal pH and increasing the number of superficial 

cells, on the other words increasing the vaginal maturation index (15). The 

improvements in vaginal cytology were demonstrated as early as 4 weeks following 

initiation of estrogen therapy (17). 

Bachman et al (7) studied about the efficacy of systemic estrogen for the treatment 

of vaginal atrophy and reported that 40-50% of women on oral estrogen therapy had 

persistent complaint of vaginal dryness. Concerns about the safety, the potential harmful 

effects of oral estrogen therapy have been reported, then, hindered its use by 

postmenopausal women (9,19).  Attention has recently been focused on a local 

administration of estrogen to the affected vaginal tissue. Topical estrogen in form of 

vagina cream is highly effective in the treatment of vaginal atrophy (20).  
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Although vaginal estrogen preparations are prescribed for their local effects, a 

variety of systemic actions have been observed, including significant rises in serum 

estradiol levels and causes uterine bleeding due to endometrial proliferation and 

hyperplasia (21).  Widholm et al (22) reported that two subjects had endometrial 

hyperplasia during the first 10 days of high-dose conjugated estrogen cream (more than 

3 mg/day) therapy. However, Manoni et al (2)   reported that no endometrial hyperplasia 

found with conjugated estrogen cream treatment with the dosage of 0.625 mg/day for 2 

weeks, then 0.625 mg/day twice a week for 10 weeks. Also Ayton et al (13)   found no 

endometrial hyperplasia or malignancy after 12 weeks of treatment of postmenopausal 

vaginal atrophy. Subsequently, Marx et al (23) reported three cases of endometrial 

thickness > 4 mm. performed by transvaginal ultrasonogram at week 16 of 0.3 g/day of 

conjugated estrogens treatment but none of the endometrial biopsy demonstrated 

hyperplasia. In addition, Willhite et al (18) performed a study and found that progestin 

treatment is not needed for short-term (6 months) local estrogen treatment in women 

with an intact uterus.  

Although local treatment appears to have fewer adverse effects, many women 

consider cream to be messy and might be technically difficult to apply for the elderly 

(13).   From this reason, patients may have poor compliance and ineffective symptom 

control. Regarding the acceptability, there were 9 studies from Cochrane Review about 

the local estrogen for vaginal atrophy in postmenopausal women (12).  There were 

significant differences in adherence to treatment in the ring versus cream group favoring 

the ring due to the comfort of product and ease to use. When compared the tablets to 

cream group, the former was more preferable in ease of administration and more 

comfortable to use. Rioux et al (1) investigated the efficacy of conjugated estrogen 

cream for relieving atrophic vaginitis and reported 13% of the participants discontinued 

prematurely because of noncompliance or cumbersome application of the cream.    

 

 

 

 

 



CHAPTER III 
 

RESEARCH METHODOLOGY 
 

3.1 Research question 
  Does the treatment of vaginal atrophy with estrogen cream using extension tube as 

a vaginal applicator have > 20% higher in the effectiveness than using classical vaginal 

applicator?  

 
3.2  Objective  

3.2.1  Primary objective 
To compare the effectiveness of estrogen vaginal cream using classical 

vaginal applicator versus extension tube for the treatment of postmenopausal vaginal 

atrophy.    
3.2.2  Secondary objective 

 To assess the compliance and acceptability with estrogen vaginal cream 

using classical vaginal applicator compared to extension tube for the treatment of 

postmenopausal vaginal atrophy.    

 
3.3 Hypothesis 

  Null hypothesis  
There is no statistically significant difference in the effectiveness between two 

methods of applying estrogen vaginal cream (classical vaginal applicator versus 

extension tube).   
  Alternative hypothesis  

There is a statistically significant difference in the effectiveness between two 

methods of applying estrogen vaginal cream (classical vaginal applicator versus 

extension tube).   
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3.4 Conceptual framework  
 

   Figure 1 : Proposed conceptual framework 
 
 Postmenopause 

Vaginal atrophy  

 

 

 

 

 Vaginal applicator  
 

Estrogen vaginal cream  

    Effectiveness 

    Acceptability 
    Compliance   

 

 

 
 
 
 
 
3.5 Operational definitions  

Vaginal atrophy :  an inflammation of the lubricated inner lining of the vagina that is 

caused by thinning and decreased vaginal lubrication 

Estrogen vaginal cream : cream used vaginally composed of conjugated equine 

estrogens (CEE) for treating vaginal atrophy (1 gram of cream contains 0.625 mg of 

CEE) 

Applicator : a plastic device used for  inserting cream into the vaginal lumen  

Vaginal maturation index (18) : obtained by cytologic examination of a smear from 

the upper lateral vaginal wall. The number of parabasal, intermediate and superficial 

cells out of 100 cells were counted. These percentage were utilized in the following 

equation to determined the maturation index of the vaginal mucosa   

  Vaginal maturation index  =  (% intermediate cells x 0.5) + (% superficial cells x 1)   

Vaginal atrophy score (24) :  the score for the assessment of signs of vaginal 

atrophy by pelvic examination with 5 measures as shown in the table 1. Each sign 
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was graded using a description assessment of vaginal mucosa (table 1) with 4- 

point ordinal scale (0 = none, 1 = mild, 2 = moderate, 3 = severe). The sum of these 

5 scores provides a vaginal atrophy score. 

 

Table 1 : Descriptive assessment of vaginal mucosa 
 

Vaginal atrophy score 
Signs of atrophy 

None Mild Moderate Severe 

Rugae Normal number 

and depth 

Reduced 

rugae 

Rare rugae Smooth vagina 

Pallor Normal pink Light pink Very pale White or deep red 

Petechiae None Clearly seen Bleeds  Bleeds  

on scraping on contact  

Mucosal thinning  Normal Decreased None Stenosis 

(elasticity) 

Dryness Normal 

lubrication 

Slightly 

decreased 

Minimal 

lubrication 

Dry 

 
Compliance :  rate of use of vaginal applicator contained estrogen cream  

Acceptability :  patient acceptability with the vaginal applicator 

 
3.6 Research design  

Randomized controlled trial  

 
3.7 Research methodology  

3.7.1  Population and sample 
Target population  

        Postmenopausal women with signs of vaginal atrophy 

Sample population  

        Postmenopausal women with vaginal atrophy who were in eligible criteria 

and attended menopause clinic, King Chulalongkorn Memorial Hospital 
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3.7.2    Inclusion criteria 

- General healthy postmenopausal women between 45-70 years of age 

- Last natural menstrual cycle completed at least 12 consecutive months 

before screening, or have documented bilateral oophorectomy, with or 

without hysterectomy, at least 12 weeks before screening  

- Patients who have experience of sexual intercourse  

- Patients must have symptoms of vaginal dryness and have at least two 

signs of vaginal atrophy (decreased vaginal rugae, pallor color, 

petechiae on vaginal wall, vaginal mucosa thinning or decreased vaginal 

lubrication) (24). 

- Patients must provide a signed and dated informed consent. 

 
3.7.3    Exclusion criteria   

- Patients with known sensitivity or contraindications to estrogen therapy  

- Patients who used any estrogen within the previous  3 months  

- Patients with abnormal Papanicolaou smear (class 3 or higher) 

- Patients with a history of breast cancer or estrogen dependent neoplasia 

e.g. endometrial carcinoma  

- Patients who have any disorder of the vulva or vagina  that would 

preclude proper assessment of drug effects 

- Patients with a history of major diseases of cardiovascular, hepatic, renal 

or endocrine systems  

- Patients with known or suspected pregnancy 
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 3.7.4   Sample size calculation  
The sample size was calculated from the formula for 2 independent means 

as the following:  

                                          

       n  =  (Zα + Zβ)2 2 σ2 

                                D2  

n    =  sample size in each group 

μ1   =  mean of vaginal maturation index in week 4th in the group who used classical      

vaginal applicator  

μ2  = mean of vaginal maturation index in week 4th in the group who used extension 

tube  

D    =   20% of μ1 

σ2  =   pooled variance 

Zα     =  1.96  for α of 0.05 (two-tailed) 

Zβ   =  0.84  for β of 0.2 (power 80%) 

From pilot study (10 patients in each group), we calculated the sample size as 

below: 

μ1     =   52.2,     μ2     =   65.0,   σ   =  19.33 

 

Following the research question, 20% of  μ1  =  10.44 

n   =   (1.96+0.84)2 x2x (19.33) 2 

                                         (10.44)2   

         =  54 

 

The number of sample in each group calculated from the formula was  54. 

With the assumption that there is 10% drop out rate, then the adjust sample size in 

each group was  60.  
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3.7.5    Randomization and allocation concealment  

- Patients who met the eligible criteria were randomly allocated into two 

treatment groups: classical group (using classical vaginal applicator) 

and extension group (using extension tube). 

- The randomization list was computer-generated random sequence. The 

third digit of each number was used to generate treatment code: even 

number for classical group and odd number for extension group. 

- The allocation was concealed and kept in separate opaque envelops, 

which was sequentially numbered.  

- The secretary opened the next in a series of envelops when a new 

patient was enrolled. 

 
3.7.6    Intervention  

Patients in classical group received 1 gram of the conjugated estrogen 

cream (equivalent to 0.625 milligrams of conjugated estrogen) daily for 4 

weeks and extension group received 1.1 grams of the same medication 

and period. The amount of estrogen cream used in extension group was 

1.1 grams because there was 0.1 gram of cream remained in the 

extension tube after use. The classical group used classical vaginal 

applicator (figure 2) and the extension group used extension tube 

connected to 10 milliliters plastic syringe (figure 3). The extension tube is a 

non-pyrogenic sterile tube connected with intravenous fluid set as a line 

transferring fluid to the patient. This tube has 0.5 cm. in diameter and 18 

inches long and we shortened it to 4.5 inches (the same length as 

classical vaginal applicator). The extension tube used in this study is 

manufactured by M.E.MEDITEK Company Limited. 
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                Figure 2 : Classical vaginal applicator 
 
     
                                                                                                                

                                                                       
 

 
 
         
 

                Figure 3 :  Extension tube and syringe 
 

Visit 0 (screening) 
1.  A complete medical history including demographic information was 

performed. 

2. Physical examination, including breast examination was performed. 

3. Gynecologic examination and Papanicolaou smear were performed and 

vaginal atrophy score was assessed by the investigator.  

  
 

Visit 1 
       Visit 1 took one week after visit 0. Patients who met the eligible criteria were 

randomly allocated into 2 groups according the type of vaginal applicator.    

1. Cytologic smear was obtained from the upper lateral vaginal wall for 

vaginal maturation index. Samples were analyzed by the same 

cytopathologist.  

2. Patients were instructed about steps in applying estrogen vaginal cream.  

3. Steps in applying estrogen vaginal cream   

  10 ml. syringe    

Extension tube 

  Applicator plunger 

Applicator barrel 

Tube of estrogen cream



Classical group : steps in applying vaginal cream using classical vaginal 

applicator (figure 4) 

- Insert the applicator plunger into the smooth end of the applicator 

barrel. 

- Remove cap from the tube of estrogen cream and screw the tube onto 

the grooved end of the applicator barrel.  

- Gently squeeze the tube until cream fills the applicator up to the 

measurement mark (1gram). 

- Unscrew and remove the applicator from the tube. 

- The patient lies down on her back with knees drawn up.  

- Insert the applicator deep into the vagina and push the plunger in the 

way to fully dispense the cream. 

- Remove the applicator from the vagina. 

 

 

 

 

 

 

                                 1                                                                        2 

 

 

 

 

 

 
 

3 4 
  

 Figure 4 :  Steps in applying classical vaginal applicator 
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Extension group : steps in applying vaginal cream using extension tube 

vaginal applicator (figure 5) 

- Insert the applicator plunger into the smooth end of the applicator 

barrel.   

- Remove cap from the tube of estrogen cream and screw the tube onto 

the grooved end of the applicator barrel.  

- Gently squeeze the tube until cream fills the applicator up to the 

measurement mark (1.1 grams). 

- Unscrew and remove the applicator from the tube. 

- Remove the syringe plunger from the syringe tube.  

- Put the applicator with 1.1 grams of cream into the syringe tube, and 

push the applicator plunger down to dispense the cream into the 

syringe.  

- Remove the applicator and insert the syringe plunger into syringe tube 

~ 2 cm depth. 

- Connect the extension tube to the small opening end of the syringe 

tube.  

- The patient lies down on her back with knees drawn up.  

- Insert the extension tube deep into the vagina and push the syringe 

plunger down until it reaches the bottom of syringe tube.  

- Disconnect the syringe from the extension tube, draw air into the 

syringe tube ~ 3 milliliters volume, then reconnect the syringe to the 

extension tube again and push the syringe plunger down to the bottom 

of syringe tube, this will push the remaining cream out of the extension 

tube into the vagina. 

- Remove the extension tube from the vagina.    

     After using vaginal applicator, wash all instruments in soapy water to 

remove all traces of cream. Allow it to dry and store it in a convenient 

place.  
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             1                                                                            2 

 

 

 

 

 

 
            
            3                                                                            4 
 

 

 

 

 

 

 
  
                5                                                                              6   

 

       Figure 5 :  Demonstration of the use of extension tube with syringe             
 

3.  Patients were instructed to apply estrogen vaginal cream daily for 4 weeks 

and were informed to strictly follow the method of applying cream.    

4.  Patients received diary card and were informed that she had to record the 

use of cream every time in this diary card for compliance checking and 

record any adverse events (if occurred).  
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5.  Patients were instructed to return to the investigative site after 4 weeks 

(visit 2) and brought their unused study medication with them.   
 

Visit 2 
Visit 2 took place 4 weeks after visit 1. 

1. The investigator reviewed the diary card and the study medication to 

ensure patient compliance and reviewed all of the adverse events 

recorded by the patients. 

2. The secretary called a group of 3 patients to have pelvic examination. 

Each patient lied down on lithotomy position and the investigator 

performed pelvic examination and assessed for vaginal atrophy score, 

then the secretary recorded the score. The investigator did not know the 

type of vaginal applicator that each patient used because there was a 

curtain between patient’s face and the investigator. Then the investigator 

was blinded for vaginal atrophy score assessment. 

3. Vaginal smear was performed for vaginal maturation index calculation. 

4. Patients were asked to rate of her overall opinion on the vaginal applicator 

they used during 4 weeks as excellent, good, acceptable, bad or 

unacceptable. 
  

Contamination  
 The substance that had potential effects on vaginal tissue was withheld during 

the study period such as nonhormonal vaginal gel and herbal products. 
 

Safety measures 
 Adverse events at each clinic visit were recorded. 

 
 
 
 
 
 
 
 



17 

3.7.7 Outcome measurement  
Primary outcome measure: 

 -  Vaginal maturation index taken on visit 1 and visit 2 for both groups          
Secondary outcome measures: 

-   Rate of use of vaginal applicator in each subject in 28 days taken on 

visit 2 for both groups. 

-  Vaginal atrophy score taken on visit 0 and visit 2 for both groups.  

-   Acceptability grading taken on visit 2 for both groups. 

All of the data being measured are summarized in table 2 
 

Table 2 : Summary of measurements 
 

Variables Type of data      Description of data 

Baseline characteristics   

Age  Continuous            Mean, SD 

Parity         Discrete            Mean, SD 

Body mass index (BMI) Continuous            Mean, SD 

Years since menopause   Continuous            Mean, SD 
Primary outcome variable   

Vaginal maturation index Continuous            Mean, SD 
Secondary outcome variables   

Vaginal atrophy score        Discrete            Mean, SD 

           Median, IQR 

Compliance (rate of use of 

vaginal applicator ) 

Continuous            Mean, SD 

           Median, IQR 

      Acceptability       Discrete            Frequency 
Safety variables    

Adverse events       Discrete            Frequency 
 

SD  = standard deviation    

IQR = interquartile range  
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3.7.8   Data collection 
  The following data were recorded  

  1. Demographic data, baseline characteristics :   

      -  Age (years)  

  -  Parity   

      -  Body weight (kg), height (cm) and body mass index (kg/m2) 

      -  Years since menopause (years) 

2.  Outcomes :  

     These following data were obtained  

     -  Vaginal maturation index 

     -  Vaginal atrophy score  

     -  Compliance  

     -  Acceptability 

     -  Adverse events   
 

3.7.9   Data analysis 
- All data were collected and analyzed by computer program (SPSS 

version 11.0). The statistical analysis focused on the detection of significant differences 

between two groups with respect to vaginal maturation index measured at the endpoint 

of the study.  

-   The data were analyzed on a per-protocol (PP) basis, an intention-to-

treat (ITT) basis and a worst-case-analysis. Per-protocol analysis included randomized 

patients who completed the study. Intention-to-treat analysis included all randomized 

patients who started treatment and who lost to follow up. A worst-case-analysis was 

carried out assuming that the values for drop-outs were least favorable in extension 

group and most favorable in classical group. Tests of hypotheses were conducted at the 

two-sided, 0.05 level of significance and confidence intervals of 95%. 
 

Baseline characteristics  
The baseline variables include age, parity, body mass index and years 

since menopause were presented using mean and standard deviation. 
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Outcome analysis  
Primary outcome: vaginal maturation index was treated as continuous 

variables. The distribution of the data was normal, then the analysis of co-variance 

(ANCOVA) with the baseline values as covariates was used primarily in the analysis.  

Secondary outcomes:  

- compliance (rate of use of the vaginal applicator) is continuous variable. 

The data did not normally distribute, then we used Mann–Whitney U test for the analysis.  

- Vaginal atrophy score was ordinal scale and the data did not normally 

distribute, then Mann–Whitney U test was used to analyze this data. 

- Acceptability: Chi–square test was used to analyze the differences 

between two groups to be related to the ordering (compared 5 grades of the 

acceptability).  
Safety analysis  
The frequency of adverse events in both groups was tabulated. Fisher’s 

exact test was used to analyze the differences in the occurrence of adverse events of 

two techniques.  

All of the data being analyzed are summarized in table 3  

  
Table 3 : Summary of statistical analysis 
 

Dependent variables Type of data Statistics 

Primary outcome variable   

Vaginal maturation index Continuous Analysis of co-variance 
Secondary outcome variables   

Compliance (rate of use  Continuous Mann- Whitney U test 

of vaginal applicator) 

Vaginal atrophy score   Discrete Mann – Whitney U test 

       Acceptability Discrete Chi–square test  
Safety variables    

Adverse events Discrete Fisher’s exact test 
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3.7.10  Ethical consideration 
The researchers submitted the documents required by the regulations 

according to Ethics Committee and obtained their opinion in writing. This study protocol 

had already approved by the Ethics Committee. Patients could not be included until the 

approval of the Ethics Committee had been received.  

The trial was conducted in accordance with ICH guidelines for Good 

Clinical Practice. All eligible patients received detail of the study protocol and the 

researcher explained the protocol thoroughly to the patients. All patients gave written 

informed consent before enrollment. The patient’s right to confidentiality was maintained 

during data collection and processing. 

The extension tube used in this study is softer and has a smaller diameter 

than the classical vaginal applicator. Therefore, the new device will not be harmful to the 

vaginal tissue greater than the classical vaginal applicator. However, if the patients feel 

uncomfortable or have any adverse effects, they can contact the investigator 

immediately for the problems. 

 
3.7.11  Limitation  

A major limitation of this study was the method of use for measuring 

compliance. In this study the investigator checked the diary card and the unused study 

medication at the second visit for compliance checking. It is still the most frequently 

recommended and most widely used method for measuring compliance, particularly for 

clinical trials, because it is cheap, not complicated, fast and does not require 

sophisticated equipment.  
 

3.7.12  Implication  
If the results of this study demonstrate that the treatment of 

postmenopausal vaginal atrophy using extension tube vaginal applicator for insertion of 

estrogen cream is more effective than using the classical applicator, then we can apply 

to young women who have an indication to use some types of vaginal cream for the 

treatment of any vaginal disease such as applying antibiotic cream for treating bacterial 

vaginitis. 



CHAPTER IV 
 

RESULTS 
 

4.1  Basic characteristics of patients 
One hundred and twenty women were enrolled in the study, 60 were randomly 

allocated into classical group and 60 into extension group. The mean age of the patients 

was 57.0 years, the mean parity was 2.2, the mean body mass index (BMI) was 24.1 

kg/m2 and the mean duration since menopause was 8.4 years. At baseline, there were 

no statistically significant differences between two groups regarding the mean age, 

parity, BMI and years since menopause (Unpaired student’s t test) (Table 4). 

A total of 115 women completed the study. Five patients (4.2%) withdrew from the 

study, 3 from classical group and 2 from extension group. The reasons for 

discontinuation were personal for 4 subjects and one subject in extension group was 

admitted in the hospital because of acute pyelonephritis before starting the medication.  

 
Table 4 : Patients’ characteristics  
 

 
Classical group 

(N=60) 
Extension group 

(N=60) 

Age (years) 56.6  + 5.2 57.4  + 4.8 

Parity 2.3  + 1.3 2.1  + 1.2 

Weight (kg) 57.9  + 8.1 56.6  + 5.8 

Height (cm) 154.6  + 4.6 153.9  + 4.8 

Body mass index (kg/m2) 24.3  + 3.6 23.9  + 2.8 

Years since menopause (years) 8.3  + 6.2 8.5  + 5.1 
 

         Value are expressed as mean + SD (standard deviation) 
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4.2  Primary outcome analysis  
 

 Vaginal maturation index (VMI) 
There was no statistically significant difference between two groups for the 

mean of vaginal maturation index at baseline (p=0.083). Before treatment, the mean of 

VMI was 27.83 + 22.54 in classical group and 26.99 + 19.93 in extension group. After 4 

weeks of treatment, the mean of VMI in extension group was superior to the mean of VMI 

in classical group (p<0.001, per-protocol, ANCOVA, table 5). Missing data were 

analyzed by worst-case analysis (favored classical group) by assuming the lowest and 

highest value of VMI at the end of the study in extension group and classical group 

respectively. The analysis showed that the mean of VMI in extension group was higher 

than the mean of VMI in classical group (p<0.01, intention-to-treat, ANCOVA, table 6).   

 
Table 5 : Assessment of vaginal maturation  index (VMI) by per-protocol analysis 

 

 Classical group Extension group p-value 

VMI at week 0 27.83 + 22.54 26.99 + 19.93 0.829* 

VMI at week 4 61.58 + 17.29 74.66 + 12.26 0.000009* 

 

Values are expressed as mean + SD  

* ANCOVA 

 
Table 6 : Assessment of vaginal maturation  index (VMI) by intention-to-treat analysis 
 

 Classical group Extension group p-value 

VMI at week 0 27.83 + 22.54 26.99 + 19.93 0.083* 

VMI at week 4 63.38 + 18.61 72.25 + 17.77 0.007* 
 

Values are expressed as mean + SD  

* ANCOVA 
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4.3  Secondary outcome analysis  
 

 Vaginal atrophy score (VAS) 
The analysis of the vaginal atrophy score showed no statistically significant 

difference between two groups at baseline (p=0.120). At the end of the study, the VAS 

was significantly improved in extension group more than in classical group from both 

per-protocol and intention-to-treat using worst-case analysis (p<0.001, per-protocol, 

Mann-Whitney U test, table 7) (p<0.01, intention-to-treat, Mann-Whitney U test, table 8). 

 
Table 7 : Assessment of vaginal atrophy score (VAS) by per-protocol analysis  

 

 Classical group Extension group p-value 

VAS at week 0     mean + SD 9.55 + 2.38 10.2 + 2.34 0.120* 

                           median (IQR)    10 (8, 11)    11 (8.25, 12)  

VAS at week 4     mean + SD 4.72 + 1.91 3.57 + 1.19 0.0003* 

                         median (IQR)    4 (4, 5)  4 (3, 4)  
 

IQR = interquartile range 

* Mann-Whitney U test 
 

Table 8 : Assessment of vaginal atrophy score (VAS) by intention-to-treat analysis 
 

 Classical group Extension group p-value 

VAS at week 0     mean + SD 9.55 + 2.38 10.2 + 2.34 0.120* 

                           median (IQR)    10 (8, 11)    11 (8.25, 12)  

VAS at week 4     mean + SD 4.53 + 2.03 3.85 + 1.92 0.009* 

                         median (IQR)    4 (4, 5)  4 (3, 4.75)  
 

IQR = interquartile range 

* Mann-Whitney U test 
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Compliance  
The extension group showed a statistically higher rate of use of cream than the 

classical group during 4 weeks of the study (p<0.001, per-protocol, Mann-Whitney U 

test, table 9) (p<0.01, intention-to-treat, Mann-Whitney U test, table 10).  
 
Table 9 : Rate of use of vaginal applicator (compliance) by per-protocol analysis 

.  

 Classical group Extension group p-value 

Rate of use         mean + SD 0.79 + 0.24 0.91 + 0.14 0.0007* 

                           median (IQR)    0.86 (0.71, 0.96)    0.96 (0.86, 1.00)  
 

IQR = interquartile range 

* Mann-Whitney U test 
 
Table 10 : Rate of use of vaginal applicator (compliance) by intention-to-treat analysis 
 

 Classical group Extension group p-value 

Rate of use         mean + SD 0.80 + 0.24 0.88 + 0.21 0.008* 

                           median (IQR)    0.89 (0.72, 0.96)    0.96 (0.86, 1.00)  
 

IQR = interquartile range 

* Mann-Whitney U test 

 
Acceptability  
 

The frequency of each grade of the acceptability is shown in figure 6 (the 

drop-outs are not included in this figure).  

The frequency of the reported acceptability “bad” or “unacceptable” was very 

low, then we collapsed the grades of the acceptability from 5 to 3 grades as the 

following: “excellent + good”, “acceptable” and “bad + unacceptable”. The missing 

data were analyzed by worst-case analysis (favored classical group) by assuming the 
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grade “excellent + good” for the drop-outs (3 subjects) in classical group and assuming 

the grade “bad + unacceptable” for the drop-outs (2 subjects) in extension group.  

At the 4-week visit, the proportion of patients reporting about 3 –graded scale 

of the acceptability was no statistically significant difference between two groups 

(p=0.207, per-protocol, Pearson chi-square test, table 11) (p=0.393, intention-to-treat, 

Pearson chi-square test, table 12). When evaluating the opinion only “excellent” or 

“good”, 58.3% of patients in extension group answered “excellent” or “good” as 

compared with 46.7% in classical group. In addition, only 10% in each group reported 

“unacceptable” or “bad” opinion at the end of the study (intention-to-treat analysis).   
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Figure 6 : Frequency of each grade of acceptability 
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Table 11 : Assessment of the acceptability by per-protocol analysis 
 

Acceptability 
 

Excellent + Good Acceptable Bad +Unacceptable p-value 

Classical group 25 26 6 0.207* 

Extension group 35 19 4  

 

* Pearson chi-square test   
 
Table 12 : Assessment of the acceptability by intention-to-treat analysis 
 

Acceptability 
 

Excellent + Good Acceptable Bad +Unacceptable p-value 

Classical group 28 26 6 0.393* 

Extension group 35 19 6  

 

* Pearson chi-square test   

 
4.4  Safety analysis  
 

After 4 weeks of treatment, a total of 23 from 115 patients who completed the 

study reported the occurrence of adverse events. When using a worst-case-analysis by 

assuming that the drop-outs in extension group developed all adverse events and those 

in classical group had no adverse event. Vaginal irritation was the most common 

adverse event in both groups (8.3% in classical group and 11.7% in extension group). 

Breast pain is the second most common adverse event (6.7% in classical group and 

8.3% in extension group). About 3.3% of women in classical group and 5% in extension 

group reported pelvic discomfort. The incidence of vaginal edema was the same as 

pelvic discomfort in both groups. All of the adverse events were mild and there were no 

statistically different in the proportion of patients with adverse events between both 
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groups (p>0.05, per-protocol, Fisher’s exact test, table 13) (p>0.05, intention-to-treat, 

Fisher’s exact test, table 14). 

 
Table 13 : Adverse events during follow up by per-protocol analysis 

 

 
Classical group  

(%) 
Extension group 

(%) 
p-value 

Vaginal itching  5 (8.8%) 5 (8.6%) 1.000* 

Breast pain 4 (7.0%) 3 (5.2%) 0.717* 

Pelvic discomfort  2 (3.5%) 1 (1.7%) 0.618* 

Vaginal edema 2 (3.5%) 1 (1.7%) 0.618* 
 

* Fisher’s exact test 

 
Table 14 : Adverse events during follow up by intention-to-treat analysis 
 

 
Classical group  

(%) 
Extension group 

(%) 
p-value 

Vaginal itching  5 (8.3%) 7 (11.7%) 0.762* 

Breast pain 4 (6.7%) 5 (8.3%) 1.000* 

Pelvic discomfort  2 (3.3%) 3 (5.0%) 1.000* 

Vaginal edema 2 (3.3%) 3 (5.0%) 1.000* 
 

* Fisher’s exact test 

 

 
 
 
 
 
 



CHAPTER V 
 

DISCUSSION 
 

Vaginal atrophy is a common problem of postmenopausal women. Systemic    

hormone therapy is not always necessary and alternative choice is estrogenic 

preparation administered vaginally in the form of cream (12). The efficacy of topical 

estrogens in relieving the symptoms of vaginal atrophy was confirmed by Cochrane 

Review and the results indicated significant differences favoring the cream when 

compared to placebo (12).  There also has been increasing interest in the development 

of new delivery systems for sex steroids which improved compliance and demonstrated 

high rate of acceptability. The vaginal applicator has been used to administer topical 

estrogen cream in the treatment of postmenopausal vaginal atrophy for several 

decades. However, the classical vaginal applicator has many disadvantages due to a 

big and rigid barrel. This applicator may cause pain or discomfort in the vagina during 

insertion and lead to have a low compliance especially in Thai women. The extension 

tube is applied from the extension tube set that we commonly use to connect with sterile 

solution bag for intravenous fluid administration. It contains a diameter of 5 mm. and has 

a soft consistency. It’s interesting to study about the effectiveness and compliance of 

estrogen cream comparing between these two vaginal applicators.      

 Due to the different nature of the delivery systems, the study can not be 

blinded, Regarding the dosage of conjugated equine estrogens cream, the amount of 

cream used in this study was the starting dose as recommended in the Australian 

registered product information (13).  Generally, a less frequent dosage schedule is in 

common use for long term maintenance therapy, but as this was a short term study of 

initiation therapy, the recommended starting dose (1 gram per day for 4 weeks) was 

considered to constitute a valid comparison.  

Considering the duration of the study, the 4 weeks period of treatment is 

adequate for demonstrating the improvements in vaginal epithelial cells as reported by 

the study of Cardozo et al (17). The mean increase in vaginal cytology changed rapidly 

within 2-4 weeks and improved very little after 4 weeks (23). Therefore, we decided to 
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conduct the study of 4 weeks duration to assess the effectiveness of estrogen vaginal 

cream using an innovative extension tube.  Willhite et al (18) reported that progestogen 

treatment is not needed for short term (6 months) local estrogen therapy in women with 

an intact uterus, then progestogen was not used in this 4 week comparative trial.  

The primary outcome analysis was evaluated objectively by the blinded 

assessment of vaginal smears from single cytopathologist. The vaginal maturation index 

(VMI) is a standardized scale utilized to express the proportion of the various vaginal 

cell types. The typical VMI of premenopausal women is comprised of 30-60% superficial 

cells, 40-70% intermediate cells, and 0% parabasal cell depending on phase of 

menstrual cycle (18). During early menopause, parabasal cells increase to 

approximately 65% and intermediate and superficial cells increase to about 30% and 

5% respectively (18). In some elderly women, all cells may be parabasal (18). In the 

present study, treatment with conjugated estrogen cream resulted in a significant 

estrogenic improvement in the distribution of the vaginal cell types. The mean of VMI 

increased in both groups when compared to the baseline. The data collected in the 

group who used classical vaginal applicator agree closely with results of previous 

studies which have demonstrated estrogen’s effectiveness for restoring vaginal 

epithelial cells (3,15,17,18,25-27). When comparing between groups at the end of this 

study, the mean of VMI in extension group was statistically significantly higher than in 

classical group from per-protocol analysis (p<0.001). 

Regarding an intention-to-treat analysis, we used worst-case-analysis for the 

missing values of patients who discontinued treatment. The values of VMI for drop-outs 

in the extension group was 2.5% which was the minimum of all of VMI values in this 

group at the end of the study and we put the maximal VMI value (97.5%) for drop-outs in 

the classical group. The mean of VMI in extension group was still statistically 

significantly higher than in classical group (p<0.01). The reasons for this finding will be 

discussed later.   

For the secondary outcome analysis, the vaginal atrophy score was blinded 

assessment from the investigator as previously mentioned in the intervention of the 

study. At baseline there was no statistically significant difference between the two 

groups for vaginal atrophy score. After 4 weeks, the calculated global score was 
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decreased in both groups, which indicated improvement of vaginal tissue. However, 

from both per-protocol and intention-to-treat using worst-case-analysis the score was 

significantly lower in extension group than in classical group (p<0.01). 

From data analysis about the effectiveness of treatment, the results of this 

study supported using extension tube vaginal applicator was superior to classical 

vaginal applicator as demonstrated by the assessment of vaginal maturation index from 

cytologic smears and vaginal atrophy score from pelvic examination. The type and 

amount of estrogen cream delivered into vaginal lumen were the same in both groups, 

therefore, the rate of use (compliance) of the cream should be taken into account. The 

result of this study showed high compliance rates in both groups. Comparing between 

groups, however, the compliance with the extension tube was significantly higher than 

with the classical vaginal applicator at the end of the study from both per-protocol and 

intention-to-treat using worst-case-analysis. The compliance with each type of the 

vaginal applicator is probably the obvious factor which we could use to explain why the 

means of vaginal maturation index and vaginal atrophy score were better in extension 

group than classical group. In the present study, all of the patients received diary cards 

for recording the number of use of vaginal applicator every time and returned the cards 

and unused medication to the investigator after 4 weeks. The investigator reviewed the 

diary card and weighted unused estrogen cream to assess the compliance. The weight 

of the remaining cream in the tube mostly corresponded to the number of days of 

unused estrogen cream. Then this method of determining the compliance is reliable.   

. The means of VMI at the end of the study were 72.25% in extension group 

and 63.38% in classical group (intention-to-treat). From the calculation, the mean of VMI 

in extension group was 13.95% higher than the mean of VMI in classical group. 

Regarding our research question “Does the treatment of vaginal atrophy with estrogen 

cream using extension tube as a vaginal applicator have > 20% higher in the 

effectiveness than using classical vaginal applicator?.” the answer for this research 

question is “No”. However, if we analyzed by per-protocol basis, the means of VMI were 

74.66% in extension group and 61.58% in classical group at the end of the study, the 

mean of VMI in extension group was 21.2% higher than the mean of VMI in classical 

group. This finding is responsible to our research question. The explanation about the 
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difference of these findings should be from the data we put for the drop-outs. In this 

study we put the worst values for drop-outs in extension group and the best values for 

drop-outs in classical group, but in the real situation the drop-outs in extension group 

might produce high VMI whereas in classical group produced low VMI. However, this 

study showed that the extension tube vaginal applicator exhibited statistically 

significantly superior to classical vaginal applicator regarding patient compliance, 

leading to an increase in the effectiveness of treatment as we have seen from the 

compared means of vaginal maturation index.  

Acceptability is a highly important parameter for local vaginal treatment forms, 

not least due to the fact that the symptoms of vaginal atrophy, in contrast to vasomotor 

symptoms, may continue throughout life and some patients may need long term 

treatment. It is very interesting from our findings that both delivery systems were highly 

acceptable at the end of the study. When comparing three grades of acceptability, there 

was no statistically significant difference between two groups. The patients in extension 

group reported more “excellent” or “good” than in classical group but the difference did 

not reach statistical significance.  

Considering the safety of medication and type of the applicator used in this 

study, the incidence of adverse events in the current study was low and these were no 

statistically significant differences in the occurrence of adverse events between two 

groups. The most common adverse event was vaginal itching. Other adverse events 

were breast pain, vaginal edema and pelvic discomfort. All of the adverse events 

described by the patients were mild and required no treatment. The evidence of 

systemic toxicity in the women in both groups was not found. The adverse events might 

be related mostly to the medication itself rather than the vaginal applicator. After 4 

weeks, a less frequent dosage is required for long term maintenance therapy (1 g twice 

a week), therefore, the reported adverse events may be ablated.  

During recruitment for this study, it became apparent that many women had 

suffered from atrophic vaginitis for several years, but had been either unhappy to 

discuss this with their doctors or afraid of using classical vaginal applicator. To make the 

patients feel comfortable in using this device is an important issue. This study is 

responsible to this question and we found that extension tube vagina applicator can be 
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used as an alternative of vaginal applicator for delivering estrogen cream in the 

treatment of vaginal atrophy. In addition, we may apply to use the extension tube vaginal 

applicator in a single or unmarried woman in various conditions which requires vaginal 

treatment such as atrophic vaginitis or local vaginal infection. For further research, it is 

very interesting to study about the qualitative aspect especially the satisfaction of use of 

this new vaginal applicator. 

     

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CHAPTER VI 

       CONCLUSION 

The treatment of vaginal atrophy with estrogen cream using extension tube as a 

vaginal applicator produced significantly higher effectiveness and compliance than 

using classical vaginal applicator. It has also been shown in our study that both groups 

demonstrated high rate of acceptability. There was no statistically significant differences 

in the proportion of patients related to the grades of the acceptability and the 

occurrence of the adverse events. The extension tube can be used as an alternative 

vaginal applicator for postmenopausal women who suffer from vaginal atrophy and need 

vaginal estrogen therapy.         
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APPENDIX A 
 
หนังสือยินยอมเขารวมโครงการ 

 
ขาพเจา……………………………………………………ไดรับทราบเกี่ยวกับโครงการวิจัยเรื่อง 

ประสิทธิผลของการเอสโตรเจนครีมในการรักษาอาการชองคลอดฝอลีบในสตรีวัยหมดระดู เปรียบเทียบ

ระหวางเครื่องมือสําหรับใสครีมเอสโตรเจนในชองคลอดชนิดดั้งเดิมและชนิด Extension tube โดย

ขาพเจาจะไดรับการซักประวัติ   ตรวจรางกาย   ตรวจภายใน   ตรวจเช็คมะเร็งปากมดลูกและตรวจเยื่อบุ

ผิวชองคลอด    

ขาพเจาจะไดรับครีมทาชองคลอด PREMARIN® และไดรับเครื่องมือสําหรับใสครีมในชอง

คลอด ชนิดดั้งเดิมหรือชนิด Extension tube โดยการสุม พรอมคําอธิบายวิธีการใชโดยละเอียด   

หลังจากนั้นจะไดรับการตรวจติดตามที่ระยะเวลา  4  สัปดาห 

ขาพเจาไดรับการชี้แจงถึงวัตถุประสงคของโครงการวิจัย  วิธีการศึกษา  ประโยชนที่จะไดรับ  

และ ผลขางเคียงที่อาจเกิดขึ้น   พรอมทั้งซักถามถึงสิ่งที่สงสัย    ซึ่งในกรณีที่มีผลแทรกซอนเกิดขึ้น  

ขาพเจาจะไดรับการดูแลรักษาอยางเหมาะสมโดยแพทยผูทําการวิจัย  และขาพเจาไดรับทราบวาขอมูล

สวนตัวของขาพเจาจะไดรับการเก็บไวเปนความลับ 

ขาพเจาไดพิจารณาแลววาการศึกษาวิจัยนี้จะเปนประโยชนตอตนเอง สังคม  และการ

สาธารณสุขของประเทศไทย    ขาพเจาจึงมีความยินดีและเต็มใจท่ีจะเขารวมการศึกษาวิจัยนี้   ใน

ระหวางการศึกษานี้ขาพเจามีสิทธิ์ที่จะเลิกการศึกษาวิจัยนี้เวลาใดก็ได   และการเลิกการศึกษาวิจัยนี้ จะ

ไมมีผลกระทบตอการใหการรักษาของแพทยผูทําการวิจัยตอขาพเจาแตอยางใด 

ขาพเจาไดอาน    และทําความเขาใจในหนังสือยินยอมเขารวมโครงการวิจัยนี้โดยตลอดแลว       

จึงลงลายมือชื่อไวเปนหลักฐานตอหนาพยาน 

วันที่............เดือน.........................พ.ศ. ................ 
 

ลงชื่อ.....................................................ผูเขารวมการวิจัย 
         (...................................................) 
 

ลงชื่อ......................................................แพทยผูดําเนินการวิจัย 
         (   นพ.กระเษียร   ปญญาคําเลิศ   ) 
 
ลงชื่อ......................................................พยาน 
         (.....................................................) 
 
ลงชื่อ.....................................................พยาน 
         (....................................................) 
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APPENDIX B 
 
ขอมูลสําหรับผูปวย (Patient Information) 
 

การศึกษาทางคลินิก  :   ประสิทธิผลของเอสโตรเจนครีมในการรักษาอาการชองคลอดฝอลีบใน

สตรีวัยหมดระดู เปรียบเทียบระหวางเครื่องมือสําหรับใส ครีมในชองคลอดชนิดดั้งเดิมและชนิด 

Extension tube (Effectiveness of estrogen cream in the treatment of vaginal atrophy 

using classical vaginal applicator compared to extension tube) 
 

เรียน ผูปวยทุกทาน 
ทานเปนผูไดรับเชิญจากแพทยใหเขารวมการศึกษาทางคลินิกเพื่อประเมินประสิทธิผลของ          

เอสโตรเจนครีมในการรักษาอาการชองคลอดฝอลีบ โดยมีการเปรียบเทียบการใชเครื่องมือสําหรับ

ใสครีมในชองคลอดชนิดดั้งเดิมและชนิดใหม (Extension tube) กอนที่ทานตกลงเขารวม

การศึกษาดังกลาว ขอเรียนใหทานทราบถึงเหตุผลและรายละเอียดของการศึกษาวิจัย ในครั้งนี้ 

สตรีไทยวัยหมดระดูเปนจํานวนมากตองประสบกับปญหาชองคลอดฝอลีบ แหง  ทําใหมี

ปญหาชองคลอดอักเสบ หรือเจ็บเวลามีเพศสัมพันธ สาเหตุของชองคลอดฝอลีบเกิดจากการขาด

ฮอรโมนเอสโตรเจนในวัยหมดระดู รวมกับการเสื่อมตามอายุ อาการชองคลอดฝอลีบจะเปนมาก

ข้ึน ถาหมดระดูเปนระยะเวลานาน มีรายงานพบวาสตรีมากกวารอยละ 40  ประสบปญหานี้  แต

กลับพบวามีสตรีเพียงจํานวนนอยที่มาพบแพทยเพื่อรับการรักษา อาจเนื่องจากสตรีไทยมีความ

อายที่จะบอกอาการทางชองคลอดหรือปญหาทางเทศสัมพันธกับแพทย   และสตรีบางทานมคีวาม

กลัวเรื่องการใชฮอรโมนทดแทน โดยเฉพาะความเสี่ยงตอการเกิดมะเร็งเตานม รวมทั้งปญหาของ

การใชครีมเอสโตรเจนทางชองคลอด เนื่องจากเครื่องมือสําหรับใสครีมเขาไปในชองคลอด   อาจ

ทําใหเจ็บชองคลอด ทําใหอัตราการคงใชต่ําและสงผลใหประสิทธิผลของการรักษาไมดี   สําหรับ

การศึกษานี้จะใชครีมเอสโตรเจนชนิด Premarin วันละ 1 กรัม กอนนอน เปนเวลา 4 สัปดาห 

ฮอรโมนชนิดนี้มีสวนประกอบของตัวยา Conjugated equine estrogen 0.625 มิลิกรัม ในครีม 1 

กรัม ซึ่งเปนฮอรโมนที่ใชกันทั่วไปในการรักษาอาการชองคลอดฝอลีบในสตรีวัยหมดระดู การศึกษา

นี้จะแบงสตรีออกเปน 2 กลุมๆ ละ 60  คน โดยกลุมแรกจะไดรับเคร่ืองมือสําหรับใสเอสโตรเจน

ครีมในชองคลอดชนิดดั้งเดิม  กลุมที่สองจะไดรับเครื่องมือชนิดใหม ชนิด Extension tube ทานจะ

ไดรับกระดาษบันทึกจํานวนครั้งของการใชเคร่ืองมือ และเมื่อครบ 4 สัปดาห แพทยจะนัดทานมา

เพื่อสอบถามอาการของชองคลอด และตรวจภายในเพื่อประเมินอาการแสดงทางชองคลอด 
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หากทานตกลงที่จะเขารวมการศึกษาวิจัยนี้ จะมีขอปฏิบัติดังตอไปนี้ 
 ทานไมตองเสียคาใชจายในการรักษา ดังนั้นทานจะตองกลับไปพบแพทยตามนัดเพื่อ

ติดตามการรักษา โดยไมเสียคาใชจายใด ๆ 

 กอนเริ่มตนการศึกษาและการพบแพทยแตละครั้ง แพทยจะตรวจรางกายตามปรกติ 

(ตรวจรางกายทั่วไป, ตรวจภายใน) และตรวจมะเร็งปากมดลูก คัดเลือกผูที่มีพยาธิ

สภาพอื่นๆ ออก 

 ระหวาง 4 สัปดาหที่ศึกษา ขอความรวมมือจากทานใหบันทึก การใชเครื่องมือสําหรับ

ใส เอสโตรเจนครีม ในชองคลอดในแตละครั้งลงในแบบบันทึก 

 ในการมาพบแพทยหลังจาก 4 สัปดาห ทานจะไดรับการตรวจจากแพทยดังนี้ 

- ตรวจวัดความดันโลหิต, ชีพจร และน้ําหนัก 

- สงปฏิทินบันทึกการใชเอสโตรเจนครีม 

- ประเมินอาการของชองคลอดฝอลีบ 

- ตรวจภายในเพื่อประเมินอาการแสดงของชองคลอดฝอลีบ 

 

การเขารวมการศึกษานี้ เปนไปโดยสมัครใจ ทานอาจจะปฏิเสธที่จะเขารวม หรือถอนตัว

จากการศึกษานี้ไดทุกเมื่อ โดยไมกระทบตอการดูแลรักษาที่ทานจะไดรับจากแพทย 

 

 
ประการสําคัญที่ทานควรทราบคือ 

ผลการศึกษานี้ จะใชสําหรับวัตถุประสงคทางวิชาการเทานั้น โดยขอมูลตาง ๆ จะถูกเก็บ

ไวในคอมพิวเตอร และไมมีการแพรงพรายสูสาธารณชน ขอรับรองวาจะไมมีการเปดเผยชื่อของ

ทานตามกฎหมาย 

 

หากทานมีปญหา หรือขอสงสัยประการใด กรุณาติดตอ นพ.กระเษียร  ปญญาคําเลิศ 

หนวยวิจัยสตรีวัยหมดระดู ตึก ภ.ป.ร. ชั้น 7 โรงพยาบาลจุฬาลงกรณ โทร. 02-2565304 ซึ่งยินดีให

คําตอบแกทานทุกเมื่อ 

 

ขอขอบคุณในความรวมมือของทานมา ณ ที่นี้ 
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APPENDIX C 
 

CASE RECORD FORM 
 
 
Center No. Pat initials .......................................... Pat No. 

  

 

 

 

Effectiveness of estrogen cream in the treatment of 
vaginal atrophy using classical vaginal applicator  
compared to extension tube 
 

 

 

 

 

 

 

 

 

 

Principal investigator 

Name : Dr.Krasean  Panyakhamlerd 

Address : Department of OB-GYN. 

  Chulalongkorn University Hospital  

  Bangkok, Thailand. 

Telephone : +662 256 4241 

Fax : +662 254 9292 
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Center No. Pat initials .......................................... Pat No. 

 Assessment data 

                                                            

 
Eligibility criteria 

 dd        mm       yy 

Inclusion criteria No Yes 

 Written informed consent [      ] [      ] 

 Age 45-70 years [      ] [      ] 

 Spontaneous amenorrhea at lest 12 months or had bilateral 

oophorectomy, with or without hysterectomy, at least 12 weeks  

          before screening 

[      ] [      ] 

 Married [      ] [      ] 

 Have symptoms of vaginal dryness and > 2 signs of vaginal atrophy [      ] [      ] 

Exclusion criteria    

 known sensitivity or contraindications to estrogen therapy [      ] [      ] 

 Known or suspected pregnancy   [      ] [      ] 

 Use of any estrogen within the previous  3 months   

 Abnormal Papanicolaou smear (class 3 or higher) [      ] [      ] 

 History of breast cancer or estrogen dependent neoplasia e.g. 

endometrial carcinoma 

[      ] [      ] 

 Any disorder of the vulva or vaginal  that would preclude proper 

assessment of drug effects 

[      ] [      ] 

 History of major diseases of cardiovascular, hepatic, renal or 

endocrine systems 

[      ] [      ] 

  Conclusion 

Patient fulfils all inclusion criteria and none of the exclusion criteria [      ] [      ] 

 

 

 

 

                                                                   Withdraw Patient  
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Center No. Pat initials .......................................... Pat No. 

 Assessment data 

                                                             dd        mm       yy 

 
 
Patient description 

 Date of birth 

 Month and year at menopause 

 Parity  

 Year since menopause (yr) 

 Any history of allergy No  [    ]        Yes [    ]    If yes, please 

specify...……..……………..  

 

  dd        mm         yy 

mm         yy 

Physical examination and Papanicolaou smear  

 Weight (kg)  

 Height (cm) 

Pulse (beats/min) 

Blood pressure (mmHg)                                      /    
  

 Normal Abnormal Specification of abnormalities 

General appearance [      ] [      ]  

Heart [      ] [      ]  

Lungs [      ] [      ]  

Breasts [      ] [      ]  

Abdomen [      ] [      ]  

Pelvic exam [      ] [      ]  

Papanicolaou smear [      ] [      ]  
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Center No. Pat initials .......................................... Pat No. 

 Assessment data 

                                                            

 

 dd        mm       yy 

 
Medical history 

Do patient have any current or past medical disease or have taken any medication  

No [    ]    Yes [    ]   If you please specify below  

 

 Past Current  Current medication  

……………………………………….. [      ] [      ]  [      ] [      ] ……………
… 

……………………………………….. [      ] [      ]  [      ] [      ] ……………
… 

……………………………………….. [      ] [      ]  [      ] [      ] ……………
… 

 
 
Effectiveness  
 
 Screening Visit 2 

Vaginal maturation index [          ] [          ] 

Vaginal atrophy score  [          ] [          ] 

 
 
Compliance  

Number of use of vaginal application in 28 days   [         ]  
 
 
 



45 

Acceptability 
 
  Excellent Good Acceptable Bad Unacceptable 

      [          ] [          ] [          ] [          ] [          ] 

 
 
Adverse effect   

1. ________________________________________ 

2. ________________________________________ 

3. ________________________________________ 

4. ________________________________________ 
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