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Introduction

Menopause is that point in time when
permanent cessation of menstruation occurs
following the loss of ovarian activity.
A woman is said to have reached
menopause if she has remained amenorrheic
for a consecutive of 12 month interval”.
Thinned endometrium, increased vaginal pH
level and clinical consequences are related
to estrogen deficiency. Normal vaginal pH
(pH 3.5-4.5) is helpful in protecting vaginal
mucosa infection. Vaginal symptoms such as
vaginal dryness, vaginal itching/irritation,
vaginal soreness, dyspareunia, bleeding after
sexual intercourse and urological symptoms
may occur after menopause?. Atrophic
vaginitis is commonly found 4-5 years after
menopause™. Vulvovaginal atrophy (VVA) is
affecting at least 50% of menopausal
women and significant adverse impact on

quality of life.

Vulvovaginal atrophy
typically worsens in the absence of
treatment.

The previous studies®” showed varied
doses of topical conjugated estrogen cream
administered were effective for the
treatment of moderate to severe vulvovaginal
atrophy (VVA) in symptomatic postmenopausal
women for the three measures of vaginal
maturation index (VMI), pH, and severity of
the most bothersome symptoms (MBS).
Estrogen therapy is approved for the
treatment of atrophic vaginitis. Several
formulations are available, including vaginal
estradiol tablets and creams, and a ring.
Topical conjugated estrogen vaginal cream
0.5-2.0 g/d is suggested®.

In Thailand, the previous study"
showed 0.3 mg conjugated estrogen cream
applied twice a week is effective to improve
VMI, vaginal pH and vaginal symptoms after
12 weeks. At present, the commonly used-
commercial product containing conjugated
estrogen 0.625 mg/g (Premarin™) is not
available in Thailand. The author interests in
generate a new in-house estrogen containing
cream (0.625 mg of conjugated estrogen/
1 gm of cream) under the supervision of
Pharmaceutical Group at Sanpasitthiprasong
Hospital to use instead of the original
commercial cream. The objective of this
study is to assess the efficacy of in-house
estrogen-containing cream compared with
placebo for treatment of atrophic vaginitis in
postmenopausal women at Sanpasitthiprasong
Hospital. We hypothesized that the in-house
estrogen-containing cream could improve
the change of vaginal maturation index,
vaginal pH, and most bothersome symptoms
(MBS) in 12 weeks after treatment without
adverse effect.

Materials and Methods

A randomized, double blind, placebo-
controlled trial study was conducted at the
department of Obstetrics and Gynecology,
Sanpasitthiprasong Hospital, Ubon Ratchathani,
Thailand from July 2018 to July 2019. The
protocol was approved by the Sanpasitthiprasong
Hospital Ethics Committee and was
registered in Thai Clinical Trial Registry
website (TCTR20190309004). The study

started after ethical committee approval.
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Postmenopausal women aged 45-75
year-old who had at least one of five MBS of
atrophic vaginitis including vaginal dryness,
vaginal itching/irritation, vaginal soreness,
dyspareunia and bleeding after sexual
intercourse were screened to participate.
The women who had previous hormonal
treatment within 3 months, vaginal bleeding
of unknown origin, suspected estrogen-
dependent neoplastic diseases or breast
cancer, coagulopathy, ischemic stroke,
ischemic heart disease, venous thromboembolism,
and endometrial thickness >4 mm measured
by transvaginal sonography were excluded
from this study. All participants must give
written informed consents. Postmenopausal
women defined as a woman who had
natural menopause by 12 months of
amenorrhea or a woman who had surgical
menopause at least 6 months after bilateral
oophorectomy with or without hysterectomy.

Twenty participants included into
study were randomized into two groups:
1) control group which received cream base
containing cetyl alcohol, stearyl alcohol,
spermaceti, methyl paraben, propyl paraben,
glycerin, sodium lauryl sulfate and water
2) intervention g¢roup which received
in-house  estrogen-containing cream
(¢rounded 0.625 mg conjugated estrogen
tablet mix together with cream base 1 gm)
applied daily for 1 week then twice weekly
for a 11 weeks (total 12 weeks period). Both
placebo and estrogen containing cream were
prepared and tested about stability of
products including physical, color, odor, pH
and microbial culture test at room

temperature (25°C) for 4 months und
er the supervision of Pharmaceutical Group
at Sanpasitthiprasong Hospital. All products
were white-colored, physical stable, pH 9.9
and sterile.

At first visit, the baseline characteristic
data were collected included age,
occupation, duration of menopause, weight,
height, obstetric history, underlying disease,
current medication, history of gynecologic
surgery, and sexual activity. All participants
were interviewed to evaluate most
bothersome symptoms including vaginal
dryness, vaginal itching/irritation, vaginal
soreness, dyspareunia and bleeding after
sexual intercourse) and categorized these
symptoms into scores 0-3 (O=absent, 1=mild,
2=moderate, or 3=severe). The pelvic
examination was performed to observe
appearance of vaginal discharge, vaginal
mucosa, anatomy of cervix, uterus, adnexa
and recorded. Collecting vaginal epithelial
cells for VMI and evaluating vaginal pH were
performed only by one physician (F.P.) who
was blind whether treatment or placebo
group. To measure vaginal pH, piece of
litmus paper is placed on lateral vaginal wall
after a vaginal speculum was inserted
without lubrication for 5-10 second then pH
value was determined by comparing the
color with colorimetric scale on enclosed
card. To evaluate VMI, vaginal epithelial cells
were collected from junction of upper and
middle third of lateral vaginal wall using by
Ayre’s spatula and cells were smear on slide
then fixed in 95% alcohol after measuring

vaginal pH. The slides were sent to the
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cytopathologist (N.L.) who was blinded to
evaluate VMI under microscope. All
participants did not use medication or have
sexual intercourse within 24 hours before
evaluating VMI and pH.

Vaginal maturation index (VMI) is
criterion standard for vulvovaginal atrophy
(VVA) confirmation, this test assesses relative
proportion of parabasal, intermediated and
superficial vaginal epithelial cell type.
Vaginal maturation index (VMI) scored =
(% intermediate cellsx0.5) + % superficial

491 The most bothersome symptoms

cells
(MBS) score calculated from addition scores
of those severity of five parameters.

The primary outcome was the change
of vaginal maturation index from baseline
which was evaluated at first visit, 4 weeks
and 12 weeks after treatment. The
secondary outcomes were vaginal pH, most
bothersome vaginal symptoms, and most
bothersome symptoms (MBS) score, which
were also evaluated at first visit, 4 weeks
and 12 weeks after treatment

For safety of all participants, we
assessed participants’ underlying diseases by
asking history accompanied by physical
examinations (general examination, including
breasts examination and pelvic examination)
at screening and during the follow up visit at
4 weeks and 12 weeks after treatment.
Transvaginal ultrasonography to evaluate
endometrial thickness and endometrial
biopsy were performed at screening and the
end of study in all participants who had
uterus.

Sample size was calculated by
N4Studies program using result from

previous study® that showed VMI in study
group and control group cream of 31.46 and
5.16, with standard deviation (SD) in study
group and control group cream of 25.16 and
3.11, respectively. Considering a 10%
drop-out rate, ten postmenopausal women
per group were required. Randomization
number was generated by computer
program, then all codes were stored in
enveloped. The pharmacist (J.A.) who
prepared cream for both intervention and
placebo group were blinded-prepack those
cream for 12 week applying and gave to
participants according to the codes.

Statistical analysis

Statistics analyses were performed
using SPSS version 21, p-value of < 0.05 was
considered  statistically  significance.
Categorical, normally and non-normally
distributed continuous variables were
described as number (%) and mean
(standard deviation, SD) or median
(interquartile range, IQR). Comparison of
baseline characteristics between groups were
performed wusing Chi-square test for
categorical variables and independent
sample t-test, Fisher exact test for normally
and non-normally distributed continuous
variables. Comparison of vaginal maturation
index (VMI), MBS score, vaginal pH and
endometrial thickness between intervention
group and placebo control were done using
Kruskal-Wallis test. Comparison of moderate
to severe most bothersome symptoms (MBS)
between intervention group and placebo

control were done using Fisher exact test



#IIWANSLIYENS
U7 41 aUu 1 LABUUNTIAU-LUYI8U 2563
Vol.41 No.1 January-April 2020

Results

During study period, there were 23
postmenopausal women who had vaginal
symptoms whether vaginal dryness, vaginal
itching/irritation, vaginal soreness,
dyspareunia and bleeding after sexual
intercourse. Three women were not eligible
to the study due to difficult to follow up.
The total twenty women were enrolled and
randomized into two groups (ten women in
each group) to received treatment or
placebo. All participants were completely
followed up to evaluate VMI, vaginal pH,
most bothersome vaginal symptoms, MBS
score at screening, 4 weeks and 12 weeks
after treatment. Among the participants,
there were three women who had history of
total abdominal hysterectomy for benign
condition, therefore, the endometrial
evaluation was completed in 17 cases. Two
cases in treatment group and one case in
placebo group had no uterus (as shown in
Figure 1).

There were no significant differences in
baseline characteristics among groups such
as age, occupation, duration of menopause,
sexual activity, weight, height, history of
gynecologic surgery, and underlying disease
(as shown in Table 1).

Comparison of the main outcomes
between groups was shown in Table 2. There
were significantly increased vaginal
maturation index (VMI) in treatment group
when compared with control group (p=0.045
at 4 weeks, and p=0.005 at 12 weeks of
treatment). The median of VMI increased

from baseline, 4 weeks and 12 weeks after

treatment 8.75, 61.50, and 68.75 in
treatment group compared with 15.09, 27.09,
and 15.00 in placebo group (as shown in
Table 2). The change occurred as early as
4 weeks of treatment and also continuously
increased at 12 weeks after treatment (as
shown in Figure 2). Even vaginal pH took
more time to change, but also significantly
changed to be better. The median pH
changed from 6.0 at screening to 5.0 at 12
weeks after topical hormonal treatment
(p<0.05).

The most bothersome vaginal symptoms
especially moderate to severe symptoms
including vaginal dryness, vaginal itching/
irritation, vaginal soreness, dyspareunia and
bleeding after sexual intercourse had no
significant improvement (as shown in Table
3). There was also no significant change of
the MBS score between groups.

For safety aspect of all participants
who had uterus, there were significant
difference of endometrial thickness (ET)
evaluated by transvaginal ultrasonography
between group at screening. However, all
participants had endometrial thickness less
than 4.0 mm. The median (IQR) of ET was
2.00 (2.00, 2.70) in treatment group
compared with 1.30 (1.20, 1.95) in placebo
group (p=0.008). But there was no significant
change of endometrial thickness at the end
of treatment. The median (IQR) of ET was
1.80 (1.33, 2.00) in treatment group
compared with 1.30 (1.10, 1.75) millimeters
in placebo group (p=0.159) (as shown in
Table 4). All seventeen endometrial biopsy
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pathologic results showed no evidence of
endometrial hyperplasia.

Discussion

Atrophic vaginitis is a common
problem that women encountered after
menopause. Estrogen therapy is effective
treatment for atrophic vaginitis. There was
no significant difference in factors affecting
atrophic vaginitis and endogenous estrogen
level such as duration of menopause, body
mass index, underlying diabetic mellitus and
hypertension. This study showed significant
improvement in VMI change as early as
4 weeks after treatment and maintain its
effect through 12 weeks after treatment
when compared with placebo group. However,
the clinical symptoms especially moderate
to severe most bothersome symptoms, and
MBS score did not show significant change.
This in-house estrogen containing cream is
effective in treating atrophic vaginitis in
postmenopausal women without any harm.

Local estrogen therapy is effective
treating vulvovaginal atrophy (VVA) and its
effect is achieved after 1-3 months of

12 Absorption of low-dose vaginal

therapy
estrogen preparations into the systemic
blood stream is minimal and serum estradiol
level does not exceed the physiological
value for the postmenopausal period *.
Such a route of administration of drugs
allows to avoid hepatic metabolism, which
minimizes the risk of side effects inherent in
systemic estrogen therapy and excludes the
effects on the endometrium and breast

tissue, and thus, there is no need to

prescribe progesterone preparations for the
prevention of endometrial hyperplasia and
adenocarcinoma. This study aimed to
validate the possibility of using the in-house
estrogen containing cream instead of the
traditional commercial conjugated estrogen
cream (Premarin™) containing estrogen 0.625
mg/1 gm, which is recommended in
treatment of atrophic vaginitis in postmenopausal
women.

The main outcome of this study is the
change of VMI is significantly improved which

5-7,9

correlate with previous studies®”” despite
unequal dosage of topical estrogen. This
cytological change is demonstrated earlier as
4 weeks after treatment and this cellular
change  happened before clinical
improvement. This change can be explained
by estrogen change epithelial cells of vagina.
Increased proportion of superficial cells
resulted increased glycogen for lactobacilli,
which produced lactic acid and reduced in
vaginal pH. This mechanism was proved in
previous study"”. The significant change of
vaginal pH in this study also supported the

*"9 that vaginal

findings in previous studies'
pH changed after 12 weeks of hormonal
treatment.

Prevalence of vaginal dryness in
European survey"” was 29%, varying from
19-40%, but 42% of women did not seek
treatment as it was not important. In
Thailand, prevalence of vaginal dryness in
our population is slightly higher than
previous study"®. In our study, the majority
of vaginal symptoms were vaginal dryness,

and vaginal irritation 70% and 65%. Both
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hormonal and placebo g¢roups had
improvement of all symptoms. This finding is
not surprising because vaginal cream base is
a kind of vaginal moisturizer which could
help alleviate dryness and irritative
symptoms. This finding also supported the
findings of non-hormonal moisturizer for
treatment of atrophic vaginitis in previous

&1 The result in our study showed

studies'
insignificantly alleviate vaginal symptoms
which was different from previous studies®”
because of much less in sample size.
Because most of our participants (70%) had
no sexual activity, so symptom of
dyspareunia could hardly evaluate.
Although topical estrogen cream is
safe to use in atrophic vaginitis without
increasing endometrial stimulation as been

18 our in-house

proved in previous studies'
estrogen containing cream (0.625 mg/1gm)
had no proven data of its bioavailability and
systemic absorption. For safety concern,
further investigation of pharmacokinetics is
required. After the improvement of
should be

discontinued. In case that is necessary to use

symptoms, this product
for longer than 12 weeks, the endometrial
surveillance is suggested.

The strength of this
double-blind,
controlled trial, and complete follow up of

study is
randomized, placebo-
all participants. Even this study had
randomization error, resulting in selection
bias, the baseline characteristics of
participants showed no significant difference.
The significant difference in endometrial
thickness at screening may be explained by

this error. However, at the end of study,
there was no significant difference in
endometrial thickness and no evidence of
endometrial hyperplasia. Limitation of this
study was a small sample size, which make
this trial can proved only the primary
outcome of cellular change. This trial could
not demonstrate the significant improvement
of clinical atrophic vaginitis such as vaginal
symptoms or MBS score.

Conclusion

In-house estrogen-containing cream is
effective in increasing VMI, and decreasing
vaginal pH after 12 weeks of administration
without increasing risk of endometrial
stimulation.
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postmenopausal women

3 women were not eligible

due to unable to follow up

Enrolled to study

N =20
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In-house estrogen-containing cream (0.625mg)

N =10

Placebo cream

N =10

2 cases TAH, no endometrial

sampling result

1 case TAH, no endometrial

sampling result

Analysis

N = 10 (100%)

Analysis

N = 10 (100%)

Figure 1 Flowchart of participants
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Vaginal maturation index

70.00 intervention
—— estrogen
—— placebo
P=0.005
60.007
P=0.045
50.004
40.004
30.004
20.00
T T T
0 4 12

Times (weeks)

Figure 2 Change of vaginal maturation index (VMI) at screening, 4 weeks and 12 weeks after
treatment (n=20)



Tablel Participants baseline characteristic* (n=20)

Characteristics Intervention group Placebo group p-value

(n=10) (n=10)

Age, years 63.70 (55.00,73.00) 62.90 (58.00,72.00) 0.940

Duration of menopause,years 15.70 (5.00,25.00) 14.70 (6.00,17.0) 0.792

Weight, kilogram 54.90 (+7.30) 50.80 (+9.40) 0.292

Height, centimeter 153.80 (150.00,160.00) 154.30 (151.00,155.00) 0.676

Body mass index, kilogram/ 23.20 (21.30,25.20) 21.30 (19.90,24.10) 0.187

meter?

Sexual activity 0.639

No 7 (70) 7 (70)

<1 times/week 3 (30) 3 (30)

1-3 times/week 0 (0) 0(0)

Occupations 0.315

None 3 (30) 4 (40)

Merchant 0 (0) 1(10)

Agriculturist 7 (70) 3 (30)

Government officer 0 (0) 1(10)

History of Obstetrics and 0.531

Gynecological surgery

None 8 (80) 9 (90)

Total abdominal 2 (20) 1(10)

hysterectomy

Underlying disease 0.369

None 4 (40) 8 (80)

Diabetic mellitus 3 (30) 1(10)

Hypertension 2 (20) 1(10)

Other 1(10) 0(0)

*Values are given as mean+ standard deviation, median (interquartile range), or number (%)

11
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Table2 Vaginal maturation index (VMI) and vaginal pH at screening, 4 weeks and 12 weeks after

treatment (n=20)

Parameters Intervention group Placebo group p-value
(n=10) (n=10)
Vaginal maturation index
(VMI)
Screening 8.75 (7.50,52.50) 15.09 (7.50,50.00) 0.789
4 weeks 61.50 (20.50,80.00) 27.50 (6.50,52.50) 0.045
12 weeks 68.75 (36.00,98.00) 15.00 (2.50,45.50) 0.005
Vaginal pH
Screening 6.00 (6.00,6.00) 6.00 (6.00,7.00) 0.403
4 weeks 6.00 (5.00,6.00) 6.00 (6.00,6.00) 0.226
12 weeks 5.00 (5.00,5.00) 6.00 (6.00,6.00) 0.000

Note: Values in the table are given as median (interquartile range) and Kruskal-Wallis test

was used for comparison across intervention group and placebo group.
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Table3 Moderate to severe vaginal symptoms and most bothersome symptoms (MBS) score at
screening, 4 weeks and 12 weeks after treatment (n=20)

Symptoms Intervention group Placebo group p-value
(n=10) (n=10)
Vaginal dryness
Screening 6 (60) 8 (80) 0.628
4 weeks 0 (0) 1(10) 1.00
12 weeks 0 (0) 0(0) NA
Vaginal itching/irritation
Screening 7(70) 6 (60) 1.000
4 weeks 2 (20) 2 (20) 1.000
12 weeks 0 (0) 0 (0) NA
Vaginal soreness
Screening 5 (50) 2 (20) 0.350
4 weeks 0 (0) 0(0) NA
12 weeks 0 (0) 0 (0) NA
Dyspareunia
Screening 2 (20) 1(10) 1.000
4 weeks 0 (0) 0 (0) NA
12 weeks 0 (0) 0 (0) NA
Bleeding after intercourse
Screening 0 (0) 0 (0) NA
4 weeks 0 (0) 0 (0) NA
12 weeks 0 (0) 0(0) NA

Most bothersome
symptoms (MBS) score

Screening 5.50 (3.75,6.25) 5.00 (3.75,6.00) 0.589
4 weeks 3.00 (1.00,3.25) 2.00 (1.00,3.25) 0.612
12 weeks 1.50 (0.00,2.00) 1.00 (0.75,2.00) 1.000

Note: Values in the table are given as number (%), median (interquartile range) and Fisher exact
test was used for comparison across intervention group and placebo group.

NA; not applicable
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Table4 Endometrial thickness by transvaginal sonography (n=17)

Parameters Intervention Placebo p-value
(n=8) (n=9)
Endometrium thickness,
millimeter
Screening 2.00 (2.00,2.70) 1.30 (1.20,1.95) 0.008
12 weeks 1.80 (1.33,2.00) 1.30 (1.10,1.75) 0.159

Note: Values in the table are given as median (interquartile range) and Kruskal-Wallis test

was used for comparison across intervention group and placebo group.



Efficacy of in-house estrogen-containing cream for treatment of
atrophic vaginitis in postmenopausal women, a randomized,
double-blind, placebo-controlled trial

Fongfon Phonjan ', Sonthaya Piriyakitphaiboon *, Piyawadee Wuttikonsammakit *

ABSTRACT

Background: Atrophic vaginitis is the common symptoms encountered during postmenopausal
period caused by estrogen deficiency. The traditional treatment with vaginal Premarin cream® is
not available, now. This study aimed to evaluate efficacy of in-house estrogen-containing cream
for treatment of atrophic vaginitis in postmenopausal women compare with placebo.

Materials and Methods: A randomized, double blinded, placebo-controlled study was conducted
at department of Obstetrics and Gynecology, Sanpasitthiprasong Hospital, involving twenty
postmenopausal women with symptomatic atrophic vaginitis. All participants were randomized
into two groups: 1) control group which received cream base containing cetyl alcohol, stearyl
alcohol, spermaceti, methyl paraben, propyl paraben, glycerin, sodium lauryl sulfate and water
2) intervention group which received in-house estrogen-containing cream (0.625 mg/tab mix
together with cream base) apply daily for 1 week then twice weekly for a 11 weeks (total 12 weeks
period). The change of vaginal maturation index (VMI), most bothersome symptoms (MBS) and
vaginal pH were evaluated at randomized time, 4 weeks and 12 weeks after treatment.

Results: Twenty postmenopausal women had completely followed up. The study group had
significant increased vaginal maturation index at 4 weeks and 12 weeks compared with control
group (p= 0.045, 0.005), median VMI 8.75, 61.50, 68.75 VS 15.09, 27.50, 15.00 at 0, 4, and 12 weeks,
respectively. There is no significant improvement in all vaginal symptoms, MBS score, vaginal pH.
No significant endometrial thickness change was observed.

Conclusion: In-house estrogen-containing cream was superior to placebo in increased vaginal
maturation index after 4 weeks of administration with no evidence of endometrial stimulatory
effect.

Keywords: estrogen-containing cream, postmenopausal atrophic vaginitis, vaginal maturation index,
most bothersome symptoms

' Department of Obstetrics and Gynecology, Sanpasitthiprasong Hospital, Ubon Ratchathani
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FladevedUieduaiungy Ines1sdunmueingg
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adeTailsadoriusialaniu ESC Guidelines for
the diagnosis and management of pericardial
diseases Un.f.2015 Fam15714i 1

nsfuILNguA081s 119eglun1ak
faudn szduieulesl ADA Tudideruiala §
anuansolunsihuiemidadefaulsadeu
ilalanseld Tned1uinainAIni1uliainng
Anwineuni lag Reuter H.uazAne"” Wuin
mhvesmsidadetalsaderuiila feosedu
woulwsl ADA TudiBerfuvialadaud 40 giin/Ans
July azdidvinfuiesay 87 Tnsfaugnves
funealsaderurlawindudesay 70 mnee
TifinueaaedeuliiAudesay 7 msfinwiias
FosnsruIaieg1evieay 125 38

Yoyaialy Sﬁauammsa"ﬂﬁmﬁmwu
wnngd 81n1skans lsnyusedndn Namaamwam
#ala seuieulusl ADA TudiBevuiile watu
deidevuiala wazkasansigradiale 1ain

nsnunIunYseiloulagunndyide uideila

SunseudilagAmenTTUN1ITEETIUNTIdE Y
Wyue 1saneuaasInansUsyasa

n1saAsIendaya
nsnuiliieuieudnuazdsssng
wansaatderuiale wasnadansigniiiala
seninegUaeiildunsidadeiaulsadevuila
lungusde 9 Wiguiuaieadd chi square
ANOVA uag Kruskal-Wallis test lusiauusuuuy
ngu fulsAreiiesiiiinnsnszaeduduund
wagliun@ mudIiu Jiasienauanusatunis
vungvesszduioules ADA TuiiBevuiilaly
daing 9 funsidedetalsaderiusiloauuy
Definitive TB pericarditis laga1uruaula
(Sensitivity), ma1u31W1E (Specificity), AN
yMurenauln (Positive predictive value, PPV),
ANYNueKaau (Negative predictive value,
NPV), A13kdug wardiasizAuaunsatunis

vinelaglifaialunisuonnguidulsauaslal
\Julsmroonainiufe Area under ROC curve
(AROC) usnanildvinisdnsgdiuiouiiion
AROC va3asnsyaulaulysl ADA A1sina 9 lag
1% non-parametric test Ap-value < 0.05 Lan3
AULANAINDENHTBEYEIAYNI9EDRR LA
Baszidoyalaglilusunsuadfdniagy
NANITANYI

Ul 1 uansnszuIunsAmdoniUaeann
FIUTBYATEUUAITAUNAYILTINYIUIAETIN
Avduszasd wuhilfaedlasunsidadesalsa
ICD10 A188: Tuberculous of other specified
organ fdauitedu 99 518 FreenainnsAnen
viavun 41 518 tlesanliinansiaseduiouled
ADA mwavgmmiﬂ (9 318) Jungquiuae
Probable TB pericarditis fiunfinnunissnu
liasu (14 970) wasdufiefndoTulsaudn
dulagliifinngtalsadeviuile (8 118) T
fiaefasdfnitetalsaboruiilafifungy
fregrslucuddeiliivanun 58 s18 Tnewdadu
ngugUae Definitive TB pericarditis 32 318
n&y Probable TB pericarditis 21 578 kagngy

Non-TB pericarditis 5 518 (iéfLLdéiﬂw Metastasis
adenocarcinoma 2 318 Overt hypothyroidism
1 978 Uremic pericarditis 1 578 wag Unknown

cause pericarditis 1 318) lnggUaeluns@nuld

Sunsraugeviuialauazyin Pericardial biopsy
NN518 Wil Urgu1esenlasunisasiaiudeiy
wlaldasuynsnenisndnw

anwazn1eAdinvaUlengufdaeng

funelunsinwiiiongiede 57 U Taoidy
wendefosaz 58 Tnediulvgliilsnsinduuas
LifigAnde HIV lun1sAnud nunisinide
fulsafloTersduiindrenanuaifiss 7 319
Anfufosay 12 vesfthevionun wadugay
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(YY)

deTalsrbariuiila

Definitive TB pericarditis 5 518 (59vag 15)
wazUie Probable TB pericarditis 2 518
($owar 9) wildnunisinideTalsasanaslundy
{028 Non-TB pericarditis iiaiUTeuLiiou
ANWUTAI 9 iw:mQﬂaaﬁﬁmﬁﬁﬁ]ﬁaﬂzjmm g
wuinguaeilenyiade Tsaiwusawldunndiaiu
wagnudnnauEUle Non-tuberculosis pericarditis
ﬁé’md'gmwmzﬁaqm’j’mdmﬁu ue liifidvzdfny
V9ERR w5197 2

onsuansinuldvesiigaveafiaeie
o1msneumiles Taswuinniigalunga Definitive
TB pericarditis WUf45pUaz 83.87 T0I83U1AD
91n13k0 TnenuiingugUie Definitive TB
pericarditis #lUSouay 68.75 wagngy Probable
TB pericarditis #l9508az 66.67 waldnuoinis
Haelungugtng Non-TB pericarditis wagngui
WuLAn Cardiac tamponade gﬁﬁjﬂﬁaﬁﬂw
Non-TB pericarditis lngwulasesaz 20 unlu
nsfnwll ldnudidnwuenanddnuosiae
Faanunguitiinnuuansinstuogafidesyddny
Famanedi 2

wansauLdaRuialauazdanseniiviale
ihludeuiladulngvosfineiia
ﬂf:jm diuiwigﬁﬁﬂHMSLﬂu Massive pericardial
effusion @mauﬁ’mu Exudative pericardial
effusion TanuAS19B91n Light’s criteria lag
drulngfidaidenaiviln Lymphocyte 1au
Anfudonar 68.97 veafthedianun uagnuld
u’m‘ﬁqmiuﬂﬁjm Probable TB pericarditis Ansaeaz
76.10 walinupnuuanatsiusgiitesesdiney
yaadflunguitasiisanungy fm1sed 3

sesuieuled ADA lunisAnuilandaus
18.3 1 324.0 yiln/Ans fAnadewinfy 76.2
gile/Gns Ardsegnuminiu 64.5 glln/ans seau
iouluiifigeiignaglungu Non-TB pericarditis
Juduaeildsunisidedeindu  Unknown
cause pericarditis Tngfthesoiifidnvurves
mamwﬁéu?jaﬁmﬁﬂmﬁmwu
pericardial effusion lpefiidiaidonuuiniialng
oy drusziuieules ADA fidnfianeglundu
Definitive TB pericarditis @sszfutoulesl ADA
fuunliiugeiign Tungu Non-TB pericarditis
39989871A8 Probable TB pericarditis way
Definitive TB pericarditis muddiu fam5197 3
anuansolunsihusmsidedefaulsadevu
wilawuuDefinitive diagnosis vaesyAuLau byl
ADA dhidesuiiala

9n3U7 2 wans ROC curve 189584U
el ADA dnBeviualalunisiuielsa
Definitive TB pericarditis 981U Area under
ROC curve Tunsnunilviniu 0.561 Senanadis
auansalunsihuedlifdn Weihdgada
seduieulesl ADA vudesiuiilaudazgaun
ATILRANAINITALUNITYIIUIY WUIITEAU
woulesl ADA didosiuialadidaus 50 gin/Ans
Fuld fidn AUROC gsflam iy 0.599 Taeilen
Aaulidoray 81.25 AIAIINTUNIZIODAY 38.46
AYIUIENAUINYIINY 61.90 WAZAIVINUNENAAU
Wiy 62.50 uiidetunuieulfisudl AROC
vosqadnanoulesl ADA daus 40 waz 60 Auly
18 non-parametric test linuINdiAULANATS
AusgeiitvezdAgyn1eaia (p value = 0.149
way 0.654 MNEFU) Fam15199 4

Exudative
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ERRE(!

Asinenil WunsAnwusn o fivinis
Anuanuduiusszarinesedueulesd ADA Tuih
Beoruiiladunisitadetalsadevuialaly
Uszwnelne laslavinnisiSeuiisuseduves
woulwsi ADA dndoduiilaveanguddaeiiiy
Definitive TB pericarditis AUNon-definitive TB
pericarditis lngnan1sAnwInuinszauLaulesl
ADA tnderuialadu darwaiuisnlunis
viuenTidedeilifitn lnglamizanudune
adalsn Definitive TB pericarditis Wagnuigm
Faimnzanfignlunsidadefaulsaderule
ogfiszduieulesl ADA #unnimTelvindy
50 giin/dns JulU efidranulafisafesas
81.25 wazAAus NIz Senay 38.46 i

seduioulesl ADA dudesiusialalunis
Anwdl Sengeniinisnwineuntileag Reuter
H. wazanz? J0191AnandnunrUszuIns
Fou wagauynvesialsaiuandeiy Bnits
lun13fnw1ves Reuter H. wagAng bAsIuTIy
faeindoirlotlunsinuidie Gemuiisedy
woulwsl ADA thuileviusilavestthe ilsaiBory
wlafiinideierleiianadetooningiistalse
doruilailifndelonle?

dafivinzauveoulssl ADA dude
wuidla uagauamnsalunisineiulsade

Y

PUM2LINNSANYILTAIULANAI9INNNANS

q

Ainw1 Meta-analysis ¥84 Xie D. L. wagauy

wui1 AROC vassesutaulesi ADA ihiderfuvila
Tuns3fadetalsaboruilatidvindu 0.92
Tnsgadnvassziutaulesl ADA fisgduuinnin
wiewiniu 40 giin/dnsduld esdidrnauls
wihifufesay 90 wagArTINzSoraz 86 Vi
9191402103813 ANYIve N TANYI T
Wnsen drulvaidunis@neiuu prospective
study @nwilugtaefifidudoruialaseln
wazddnvaznianadnidildfuiulsadeu
wale Fevhldatunsasiusaunisidadedu o

¥ o

Aldmarnuatsuinnit Jevirliifiuanaainnsa
Tunsvhueianit wagnisAnuinouninlag
drunnn azdunisSeudisuseninegUaslungy
Definitive TB pericarditis ﬁUﬂEjm;Tﬂ’JEJ Non-TB
pericarditis @suana1aannisAnuifiuTey
WigunguiUae Definitive TB pericarditis U
Non-definitive TB pericarditis

ogslsfinu nsAnuiidunisfnwuuy
founds lrdududesdiaiieifidoyaddyl
ATUNIUBBNIINAITANYINAIE1Y HI1UIUNGY
fegnaiidesnitfidiuan Snvlinisdadondiae
1INFIUTYATTUUATAUNAYBILTINGIUIAAIY
nsvurunIsE enavhliAneafiiAnainnisiden
o819 Fonguitnefdisiunsinw fuudliu
flazdiseduioules ADA tudevulalusedugs
nIUnA inszunmdiuunlduiezidedeinlsa
Bavualawnduiiionuiiseduioulssl ADA
iBevuiilafiugedu waznszuaunisdandn
o9 lfnsusndeyalinseuaguiaduaed
Aodotavlotuazfuasiiutulsaviauns
53918 s1zn13aldadendnonsazidusialsa
Ju Fehlvnsdudulunsdnuilanudeyaly
druvesitaedandn uenaini Faedosiama
Arunsneinsveslsaneiuia vilildaiuise
Fadvannguaaniniainbeuiilavidiseld
Tnslawznguidovuiladnauiiinainnis
Aadelafarne q fienvszanunsamelieddagll
Aeatestunsnunfalse Jaililiannsauen
firenduiioanaingUiendy Probable TB
pericarditis ¢

sedutaulesd ADA lutndesuiilaiy
Faflaruarnisalunisviunelsailad Felal
wingfunsidueiesdiendnlunisidedefalse
Boruila wiorsanunsatluuvanasauiy
aNBUEN19AAlN NanNIIINIWRIUHUANNT way
nadans1giiiledu 4 Weusznaunisitade
16 wazn19vi Pericardial biopsy Samuudadia

Y

Ngalun1sitdady Nallannisfnyinuingasa
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Lspdenuiiila

vosszduieulssd ADA dibesiuilafianunsnued
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LANAN9AINNNTANYIARILLN waznan1sAnwIly
afail oraldannsmilldldfuddeynsede
fadrindinaluludredu dadunisiiisedy
woules ADA Tudidevuialaluldluneufoa
9T9F0IN1INANTITANEIAIN prospective study
finseuaqunguivieiefindouazlifinigo
wovlo? iiufudely

nsnszduieulsst ADA dderuviala
ultlunisteitedefaulsaderuilalulsina
Inoidudsiifosseinszdddunsudana tnsedl
ANansalunTuBIAsud1a wazia
anuduwzdeiulsadovuiilaidusgiauin
Hagiuddlainuagadnsziueulud ADA tde
sulafinzaudensidadetalse Kedumn
avdoingtaserafndealsaberuiila Jeans
¥ pericardial biopsy Magynsemnliiiveniu
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adelsa InaeiNsIUIReY
Definitive TB Alrensaanundng uven1sindie tuberculous bacilli Tudnideiuilasmeisnsinzidense
pericarditis PCR w3en1580uRnd AFB %iSoNan1ane15Ine1a1nn13ns2a Pericardial biopsy Wnlatudnwag

Y9ansAnIBIlsA

Probable TB
pericarditis

fUwildsunsitadeiulsadorilannnasidelatondioluil
1. ﬁwé’ﬂg’mmmmiaﬂLsﬁyafmiﬁﬂluu%nm?iu FIWAUATIINU unexplained pericarditis Tnawna
mamf%?iaﬁmﬁﬂaﬁé’ﬂwmwm Lymphocytic exudate ag/v30A1ADA aandnAUnd
2 amwboruiilafilimsuaueiitonsitundnldfuendutalsaiivnzay Tnseyunu
30
a. WY (@umgiisnanie <37.8 asrwadua laensinldmeusennieinug)

'
=~

b, MifaMzulwdeiniiladn lnen1snunuainnsingansigiunale vsenmene
Fednseen

Non-TB

pericarditis

fheiiiameshadudeitily uilifudngruvesnisindoTalse sai

1 oAt Taeflildsumssnudeedutalse vieldsueiutalsadesnii 1 ieu
way/vise

2 imsAdadvduiiaunsaeueenuiuthsvesiitheldnanivinlsaderuile

fndnwysga: TB pericarditis = tuberculous pericarditis/ADA = Adenosine deaminase/ PCR = polymerase chain reaction/ AFB =

acid fast bacilli
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A1517 2 Yeyaniluuazanuuenadtinvesivasdeialsedeviuiila (N=58)

Definitive TB Probable TB Non-TB
AnuYaIZNI9AELEN pericarditis pericarditis pericarditis p-value*
n= 32 n=21 n=5
818, U (median)(IQR) 61 (50.5-69.5) 58 (46.0-71.0) 55(36.0-26.0) 0.3707
WA n (%)
- Y8 11 (34.3) 9(42.9) 1 (20.0)
- v 21 (65.7) 12 (57.1) 4(80.0) 0.601
Tsafinusan n (%)
- UMY 2 (6.3) 5(23.8) 0 0.273
- TsalaiSass 4(12.5) 1(4.8) 1(20.0) 0.690
- Tsauanseds 0 1(4.8) 0 0.630
- AedeHIv 0 0 0 ;
- Tsadunds 0 1(4.8) 0 0.630
- Tspumse 2(6.3) 0 1(20.0) 0.177
- §1aaTdly 1(3.3) 1(4.8) 0 0.862
- anunulaiings 4(12.5) 5(23.8) 0 0.557
- Salsadundedug 5 (15.6) 29.5) 0 0.550
2INSULENINI9AREN N(%)
- 14 @iy, %)
o lifld 10 (31.3) 6 (28.6) 5 (100.0)
O <7 5(15.6) 3(14.3) 0
. 0.207
o 7-14%u 10 (31.3) 7(33.3) 0
15-21 U 1(3.1) 1(4.8) 0
>21 U 6 (18.8) 1(4.8) 0
- viUWmUeY (n=55) 26 (83.9) 15 (79.0) 3(60.0) 0.560
- lede%s (n=55) 16 (50.0) 10 (47.6) 2 (40.0) 0.802
- Bunthen (n=55) 6 (19.4) 11 (57.9) 1 (20.0) 0.049
- dwinan (n=26) 7 (63.6) 5 (45.5) 1(25.0) 0.140
- aedusaialan=55) 3(9.7) 2(10.5) 1(20.0) 0.762
- geudundesla (n=54) 1(3.2) 2(10.5) 0 0.451

*p value dmsunisilSeuiiisuanuunnanasenininguiieglagldaia chi square ANOVA uay Kruskal-Wallis test Tushuuswuungu sudsen

oA o v & a ' a o w
powlasniinisnsraneduduund wagliund mudiau
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a 9] T A v oo Y} XY IR T
AN91971 3 wanstoyananTInBaRNIla (A) wadansiwiiiila (8) veeiUae

Y 4y Definitive TB Probable TB Non-TB
A HanIRUEDRA . . . . . .
o pericarditis pericarditis pericarditis p-value**
#ala*
n =32 n=21 n=5
ADA, 91ln/8n35 (n=58) 67.2 56.1 86 0.4365
(54.1-86.1) (42.7-84.1) (40.5-110.8)
WUsAY , NSW/ARS (n=52) 5.65 5.44 5.225 0.584
(5.03-5.93) (4.81-8.85) (4.73-6.02)
LDH 1,640 1,713 1,882 0.684
(median, IQR)(n=39) (1,054-1,863) (1,315-2,191) (339-19,063)
Glucose , UN/Aa (n=52) 75 77 13 0.9464
(52-98) (4-89) (5-83)
Total WBC , L9aa/9a (n=58) 1,315 1,390 1,280 0.720
(770-2,465) (880-2,470) (1,270-8,200)
Lymphocyte predominate 21 (65.6) 16 (76.1) 3 (60) 0.648
n(%)
B. wWadams1wnauniala
USinauhAsdeviuiila
= Ui, Y. (n=ad) 1.48 1.03 1.51 0.205
(0.7-2.08) (0.62-1.21) (0.71-2.30)
v o 2.10 2.49 1.40 0.189
- AUNRY, YU, (n=44)
(1.42-2.69) (2.14-3.32) (0.72-2.42)
- 12 3 2
wullusy, n (%)(n=36 0.42
(%)(n=36) (54.5) (27.27) (66.67)

+ -Foyalunsns Wiuanudu S1uiunguiieg1a n(%) uae median (nterquartile range) Tusuusuuunga uazdiuuswuuseiliosiinsyaedil

UnAnuaau

“ynews) deyananisasinindeiuiilawasnisnsadanseniingeriiniile Lildinnmsiaasuiiun 58 auluynsens Jslduansdiuay
naufpgentineidmiuusardulslidervheduduusiug

* p value dwsumaUieuiieuanuuanseserinanguiieenslagldadin chi square ANOVA wa Kruskal-Wallis test lusfuusuuunga fauusen
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ANuduRuSIEnieseauloulel ADA ludenuiila Aunsitdedeiulsadariuiila
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M159 4 wansrNaENnsatlumM e tadeialsaeviniilaiuy Definitive TB pericarditis U0
seauteuleyd ADA Ungeviuiilaluusiazyndn

060
ADA Aula AUINNIZ LR+ LR- PPV NPV AROC
(gﬁﬁl/ (95%ClI) (95%CI) (95%Cl) (95%ClI) (95%ClI) (95%Cl) (95%ClI)
ans)
220 96.8 3.85 1.01 0.81 55.36 55.17 0.503
(83.78-99.92)  (0.10-19.64)  (0.91-1.11)  (0.05-12.37)  (52.90-57.79)  (41.54-68.26)  (0.45-0.55)
93.75 11.54 1.06 0.54 56.60 60.00 0.526
=30 (79.19-99.23)  (2.45-30.15)  (0.90-1.25)  (0.10-3.00)  (52.51-60.61)  (21.29-89.27)  (0.45-0.60)
~40 87.5 19.23 1.08 0.65 57.14 55.56 0.534
(71.01-96.49) (6.55-39.35) (0.86-1.36) (0.19-2.18) (51.47-62.63) (27.18-80.72)  (0.44-0.63)
250 81.25 38.46 1.32 0.49 61.90 62.50 0.599
(63.56-92.79) (20.23-59.43)  (0.93-1.87) (0.20-1.16) (53.47-69.68) (41.12-79.91)  (0.48-0.72)
~60 65.62 50.00 1.31 0.69 61.72 54.17(39.01- 0.578
(46.81-81.43)  (29.93-70.04)  (0.83-2.08)  (0.37-1.27)  (50.52-71.88) 68.59) (0.45-0.71)
4375 65.3 1.26 0.86 60.87 48.57 0.546
270 (26.36-62.34) (44.33-82.79)  (0.65-2.44) (0.57-1.30) (44.61-75.03) (38.43-58.83)  (0.45-0.67)
~80 31.25 65.38 0.90 1.05 52.63 43.59 0.483
(16.12-50.01) (44.33-82.79)  (0.43-1.89) (0.73-1.51) (34.71-69.9) (34.93-52.66)  (0.36-0.60)
21.88 80.77 1.14 0.97 58.33 45.65 0.513
=90 (9.28-39.97) (60.65-93.45)  (0.41-3.17) (0.74-1.26) (33.45-79.59) (39.25-52.20)  (0.41-0.62)

findnwstia: ADA = Adenosine deaminase/ LR+ = positive likelihood ratio/ LR-

negative likelihood ratio)/ PPV = A19inunanauan
(positive predictive value) / NPV = ainunguaay (negative predictive value) / AROC = area under ROC curve
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Association of Pericardial Fluid ADA Level and Definitive
Tuberculous Pericarditis at Sunpasitthiprasong Hospital :
a Cross-Sectional Analytic Study

Supasa Niyompanichakarn *, Ratiporn Bansong %, Suwatthiya Kitsaran %, Khanungnit Semram ?,
Parinya Chamnan °

ABSTRACT

Background: Tuberculous pericarditis remains a common cause of pericarditis in Thailand but the
diagnosis is still difficult and tend to be delayed. The previous studies show that ADA level from
pericardial effusion can be used for early diagnosis of TB pericarditis but the cutoff point is varied
that may cause severe complication and increase mortality.

Objective: To study the association of pericardial fluid ADA level and definitive TB pericarditis.
Methods: All patients who were suspected TB pericarditis and coded ICD10:A188 on provisional
diagnosis at Sunpasitthiprasong Hospital between January 2014 and March 2019 were
retrospectively reviewed. Pericardial fluid ADA level and other clinical data were collected and
analyzed. The diagnosis accuracy of pericardial ADA level for definitive TB pericarditis was
measured by using sensitivity, specificity, LR+, LR- and AROC

Result: 58 participants were included, 55.12% (32/58) were classified as definitive TB pericarditis,
36.20% (21/58) as probable TB pericarditis and 8.62% (5/58) as non-TB pericarditis. None of the
participants were HIV positive. The diagnosis was confirmed by pericardiocentesis and pericardial
biopsy in all participants. The AROC of pericardial fluid ADA level for predicting definitive TB
pericarditis was 0.561. The best pericardial fluid ADA cutoff point was =50 U/L which yielded sensit
ivity, specificity, PPV, NPV and AROC of 81.25%, 38.46%, 61.90%, 62.50% and 0.599, respectively.
However, the result of each ADA cutoff point was not significantly different in this study.
Conclusion: Pericardial fluid ADA level was not a good diagnosis tool for TB pericarditis in
Thailand. There was no appropriated cutoff point in the study. The pericardial biopsy and
tuberculosis culture were still required in all patients who suspected TB pericarditis.

Keywords: Tuberculous pericarditis, Tuberculosis, Extrapulmonary TB, Pericardial fluid ADA,
Pericardial effusion, Pericarditis, Diagnosis

' Sunpasitthiprasong Hospital
? Division of Infectious disease, Department of medicine, Sunpasitthiprasong Hospital
> Cardio-metabolic research group, Sunpasitthiprasong Hospital
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Meditation Therapy in Medicine

Puengnetr Saritniran 1, Arkhom Arayawichanont *

ABSTRACT

Meditation therapy can help physical and mental illness patients. Suffering of someone
could be improved by appropriate meditation. When the people meditate by recite one word
Buddho, their mind will produce mind power, mind power accumulate in their mind, more and
more meditate, they will have strong mind power. Physical illness and difficulty poverty would be
get out esp. ADHD, that have clinical symptom about inattention, hyperactivity and impulsivity,
stress, insomnia, greed, angry and infatuation, obsessed enchant produce insidious to otherone,
actually deadly activity so the problem may activate to family, social, country and the world. We
can produce mind power more and more and use meditation therapy to improved medical
problem and increased benefit to humanity, family, community, country and the peacefulness of
the world.

Keywords: Meditation, Medicine
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? Neurologist, Department of Medicine, Sanpasitthiprasong Hospital, Ubon Ratchathani.









