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Effect of Tlormone Replacement Therapy on Internal Carotid Artery
Blood Flow Coctfficient and Vaginal IgA
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OBJECTIVE - 1o assess therapeutic response of hormone replacement therapy (LIRT) clinicalby and by parameters
like vaginal TgA and Pulstality Index (PD of internal carotid artery in 30 postmenopausal women with natural
menopause. METITODS - Continuous sequential regime of HRT was given by transdermal estrogen and oral
d\‘drm;ostcmnv to 30 study subjects for Ymonths. Thirty heatthy voung women served ascontrols. Vaginal [gAwas
measured by paper disk modification of radiodiffusion tec hmquo and Plof internal carotid artery was measured by
doppleryelocimety. The results were analvsed by paired t test in study group before and atter therapy and l\\
unpaired ttest instudy group after therapy and controls. RE@ULTS There was marked improvement in clinic al

symptoms. A signific antdr opinPlrommean valucof 2.72to 1
levels also dee reascd from mean value of 8917 to 4513 (pyalue 0 (h
value observed in cotrols. CONCILUSION -

arevery sensitive, objective and non-invasive markers for assessment of therapeutic

to the value observed incontrols, Vaginal Ig A
after
carotid artery and vaginal Ig A
response inwomen on HIRT.

the therapyavhichhwas slighthy higher than the
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Introduction

Menopauseisnow recognized asanestrogen deficient
endocrinopathy, which results in troublesome
neuroendocrine and genitourinary symptoms and fong,
term deleterious
cardiovascular system Emerging facts are setting new
trends that these effects are potentially curable by
hormone replacement therapy (HIRT) and the process
of aceelerated aging be arrested to some extent!.
There is paucity  of data regarding  the objective
evaluation of response  in patients on HRT. A
continuous search isbeing made to tind out sensitive,

effects on musculoskeletal and

quick and noninvasive markers for proper monitoring
and evaluation of therapeutic response to HRT. The
present study determines flow cocefticient of internal
carotid artery by doppler sonography and cvaluates
the secretary immune response  of vagina in
postmenopausal womenon  transdermal estrogen and
oral progestogen therapy.

Material and Methods

This prospectiv e study was done over a period of one
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4 (pvalue 0.0) was observed, which was comparable

Pl ofinternal

vaginal lgA, pulsatility index of internal carotid artery

vear. Thirty postmenopausal women having attained

natural menopause and free of any medical and
surgical disease were studied. Thirty healthy non-

pregnant, parous women aged bebween 25-35 vears
served After
examination and base line investigation themoglobin,
urinalvsis, blood sugar, lipid profile), the women in
with

as control. a preliminary history,

the study group were treated continuous
sequential regime of hormone replacement therapy.
Estrogen was given as transdermal therapeutic system
(Estraderm TTS = 50 containing 4 myg of 17 (§ estradiol
releasing 50 pg/davand 21 ug/cm*/hrof estrogen)
twice a week fora period of 12 weeks. The pateh was
applied over shaved skin of thelower limbin rotatory
manner after drying it in air tor 15
Medroxyprogesterone acetate 10 mgorally wasadded
from the ¥ to the 12" day of cach calender
Blood flow coctficient Pulsatility Index (P of internal
carotid artery in all the
controls groups by Phillips P-700 machine with 7.5
MIT, duplex transducer  in
surroundings in resting supine position with minimal
variations and the women fasting forat

seconds.
month.

was measured study and

Imunr noiseless
temperature
least six hours. Gate range used was 6-12 mm and
doppler angle was within 30-60" and doppler pm\ or
was kept at0.65 watt. Presence of any stenosis, plaque
calcification orluminal irregularity was considered as
exclusion criteria, Doppler interrogation ot internal
carotid artery was done throughout its length.



Phwas caleutated by

NMaximum veloctty = minimuanm velocity

Pl =

Time averaged maximum velocity overa cardiacsystole

Vaginal secretion samples from posterior fornix were
lavered over round discsof 5 mm from arcabsorbent
filter paper. These were stored  ar -70°C IgA - vas
determined by paper dise modification of the radial
immunodiffusion technigque. To S mlof 1Pvagarose gel,
S0 ul. Dakopatts rabbit antihuman IgA (code No. (92)
was added and o mlof gel mixture was poured ona
glass slide. Paper dises were dipped in the following
dilutions of Dakopatts human serum protein calibrator
(Code No Y908y 1:20, 1:40, 1:80, 160, 1:320 and 1:640.
Filter paper dises containing standard thuman protein
calibratory and vaginal secretions were placed onthe
surface of gel slides containing antihuman IgA and
were incubated at 37°C for 72 hours. Atter repeated
washing and pressing, the slides were dried and
stained withCoomassie brilliant blue solution, followed
by destaining. The diameter of precipitation rings was
measured  accurately to 0-1 mm using  calibrated
magnifier. The squared diameters of standard precipitation
rings were plotted against the amount of IgA and a
calibration curve wasobtained. By interpolation of curve
vaginal I levels were measured. The  statistical
analysis was done using paired ttestin the study group
before and after therapy and unpaired ttestin study
group atter HRT and control group.

Results

The mean age of menopause and mean age of study
group was 4o Yand 497 vears respectively. The mean
body mass indey was 222 kg/m-. The commonest
symptoms noted were ant oty (77%0) and irritability
(77%) The improvementin tocse symptoms ranged from
73%-100% (Table 1), Loss of libido (60%) and
dvsparcunia (50" were the most frequently
encountered genitourinary svmptoms. The improvement
in these ranged from 8420 - 1007 (Table D).

Table-I: Effect of HRT on Neuroendocrine Symptoms

Symptoms Baseline After
12 wks
[ ot flashes 50% 6.7%
Night sweats 50% 3.3%
Insommnia 500% A39%
Mood changes 43% 0
An\'ict_\' 77(;() 6.70/()
Irritability 77%0 6.7%
Loss of 7 3% 20%
mcmm'_\'/mm‘cntration
Depression 7% 6. 7%

Cioldy et al

Table - II: Effect of HRT on Genitourinary and
Miscellaneous Symptoms

Symptoms Baseline After
12 weeks
Genitourinary
Dyspareunia 500% 1A,
Loss of libido (0% 1
SUT 207, 3,
Vaginal infections A, 0
LTI RRE 0
LUrge incontinence 1o, (0
Vaginal drimess 109, 0
Miscellancous
Joint aches 67" 13,37,
Paracsthesias 606 0ot
Dry skin/hair /nails 239 0

The PIvatues of left and right internal carotid artery
(ICA)Y were correlated in cach woman and mean 1 ot
lett and right side was considered for analysis. There
was no significant difference in PLof the Teft and right
sides (P value 0.771). After therapy tor 3 months, Pl
values of lettand right [CA were again comparable. Atter
12 weeks of transdermal estrogen therapy there wasa
reduction of mean PTby 49% (p value =0.0).

The mean PIvalue after therapy was comparable to the
Pl of control (p value=0.0). This implics a marked
reduction in resistance to blood flow and therefore an
improvement in blood flow across internal carotid artery

(Table D).

Table - ITI: Pulsatility Index of Internal Carotid Artery

Pulsatility Study group P Control r
Index Before After value value
Left ICA 2732039 150042 00 1.31+022 0087

Right ICA 270046 130031 0.0 1.39+0.18 0087

o . X R
Comparison with study group after therapy

Vaginal IgA levels were evaluated in 24 women as 6
women were excluded from the study due to poor paper
disc formation. The IgA levels reduced by 49% in the
study group (Table ). This reduction was statistically
signiticant (p value=0.0). [ Towever the vaginal IgAlevel
after treatment in the study group was still higher than
that observed in controls (Table [V).
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Table IV : Vaginal IgA

Control
group

Vaginal
IgA Betore

Study group P
After value

Mean fevels 89742437 461312260 (.0 2480484

Discussion

In the present study, the mean age of menopause was
lessthan whatis obseryed in other studies. Continuous
sequential regime of FIRT was chosen because the study
subjectsavere mostly less than 535 vears of age and they
did not object towithdrawal bleeding. The acceptability
rate was 100% after proper counseling.

Assessment of cardiovascular function due to estrogen
deficiency has been a subject of interest, which poses
various difticultios, as there are very few studies on
objective assessment  during continuation phase  of
therapy. Available epidemiotogical data has been on
surveving cardiovascular risk factors (like hypertension,
smoking obesity and  diabetes mellitus), lipid profile?
and coronary angiography. The epidemiotogic surveys
estimate that not more than 20-25% cardioprotection is
otfered by change inlipid profile® and that angiography
being an invasive procedure cannot be  repeated
frequently*. Doppler ultrasound isa noninvasive marker
for evaluation ot blood flow. Many indices of waveform
analvsis have been devised but only pulsatility index
(Plyand resistance index (R1) are in clinical use. Rl may
be increased by vascular stenosis or any disease in the
organsupplicd by the vessel. Theretore Plhwas used asa
blood flow cocfficient in this study. Exogenous and
endogenous estrogen is reported to increase the blood
flow in coronary and extracoronary arteries. Internal
carotid artery being casily aceessible was chosen for
determining L In the present study, atter 12 weeks of
HRT, mean Pl decreased remarkably and the values
almost paralleled to those of controls. Penotti et al®
reported reduction in Pot 1CA and middle cerebral artery
but tolesser extent. Reductionin Pl has also been studied
inthe uterine artery™.

Genttourinary system is most sensitive to alterations
in estrogen  levels: Decrease in o estrogen induces
bacterial colonization in the vagina, which in turn
produces secretory immune response (IgA) as a focal
defense mechanism against infection™. In the present
study, vaginal IgA decreased by almost 50% from a
mean value of 89.17 to 4513 Its value incontrol group
was still lower than post-therapy values. Since the
study period was 3 months, it could be possible that

turther reduction in vaginal IgA could resultit the study
period was prolonged. Milsom et al® treated
postmenopausal women with local estriol cream and
observed that mean value of vaginal IgA was (41.5
mg /L) which was higher than the mean value (16.4
ml/L)in fertile women.

No major untoward cffects of transdermal estrogen
were noted inour study. Local rash was observed in
4 out ot 30 women. Progestogen withdrawal bleeding
occurred in 25 out of 30 women, which was an
accepted effect. Breast tenderness, fluid retention and
facial swelling were seenin two patients during the
progestational  phase. No woman complained  of
breakthrough bleeding or gastrointestinal disturbances.
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