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The effect of low-dose combined hormone therapy (oestradiol
and norethindrone acetate) on serum C-reactive protein levels
and life quality in natural menopause women
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Abstract

Introduction: To assess the effect of low-dose combined oestradiol and norethindrone acetate hormone
therapy (HT) on serum C-reactive protein (CRP) levels and life quality in natural menopause women.
Material and methods: Forty-five natural menopause women admitted to the clinic during a 1-year period

and diagnosed as menopause, who planned to have HT for menopausal symptoms, were enrolled in this pro-
spective study. The serum CRP levels were measured, and vasomotor symptoms scores were graded according
to the Blatt-Kupperman menopause index, and life quality scores according to the Menopause-Specific Quality

of Life Questionnaire (MENQOL) were recorded before and after (3 months later) hormone therapy.

Results: The Blatt-Kupperman menopause index and MENQOL scores were significantly decreased after
3 months of low-dose treatment. No significant difference was found between white blood cell counts and
serum CRP levels before and after 3 months of hormone therapy.

Conclusions: Considering all HT types and biochemical effects, low-dose HT, which had positive results in
terms of quality of life, was a safe treatment and could be preferred to conventional-dose preparations in cases
without contraindications. Low-dose combined HT containing oestradiol and norethindrone acetate did not

alter the serum CRP level in postmenopausal cases.

Key words: Blatt-Kupperman index, CRP oestradiol, Menopause-Specific Quality of Life Questionnaire

(MENQOL), norethindrone acetate.

Introduction

Quality of life (QOL) is a condition that reflects the
patient’s feel and function. The most common symp-
toms in menopausal women are vasomotor symptoms,
and the main reason for this is menopause, which
determines the QOL Vasomotor symptoms and hot
flashes are the most common symptom of women in
menopause, which are present in 50-85% of women
in menopause [1].

Hormone therapy (HT) is used to improve climac-
teric symptoms and to achieve physical-psychosocial
development. Today, many studies and opinions argue
that the use of HT improves the health QOL, which
means that the individual is in good health in terms of
both physical and psychosexual functions [2]. The term
low-dose HT refers to the lowest effective use dose of
HT, which is a regimen containing lower amounts of
oestrogen than the conventional dose. However, there
is insufficient literature information about the effect of
low-dose HT on QOL. The continuous regimen of low-
dose HT containing 1 mg 17B-oestradiol + 0.5 mg nore-

thindrone acetate (E2 + NETA) was first introduced in
1990. Lower doses of HT reduce the incidence of possible
hormone-mediated side effects (such as chest pain and
bleeding) and maintain positive treatment effects [3, 4].
Risks such as venous thromboembolism (VTE) and stroke
are minimal in low-dose regimens [5]. While menopausal
symptoms are reduced with high doses of oestrogen, the
incidence of side effects such as VTE, cerebrovascular
accident, bleeding, and stroke also increases [6, 7]. The
treatment should continuous and have lower dose hor-
mone regimen in order to decrease these undesired side
effects and risks [8, 9]. A recent study also reported that
continuous combined HT was associated with higher risk
of breast cancer than a cyclical regimen [10].

Hormone therapy creates a risk of cardiovascular
disease by affecting the inflammation and haemosta-
sis process. Results of studies regarding the effect of
HT on the increase of C-reactive protein (CRP), which
is an inflammatory marker that can be considered
as a risk factor for cardiovascular disease, should be
discussed [11]. Hormone therapy affected the serum
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CRP concentration [12]. Oral HT increased the level of
CRP [13]. Studies on the effect of low-dose HT on CRP
have also been limited. The effect of low-dose continu-
ous combined HT on the markers of vascular inflamma-
tion may be similar to that of other HT combinations [14].
The primary purpose of the study was to determine the
effect of low-dose combined oestradiol and norethin-
drone acetate on menopausal symptoms and QOL and
the frequency of early side effects in natural menopaus-
al cases. The secondary aim of the study was to inves-
tigate the effect of low-dose HT on the CRP in these
natural menopausal cases.

Material and methods
Individuals

In this prospective cohort study, a total of 45 natural
menopausal cases who were diagnosed as menopause
and planned for menopausal symptoms in a period of
1 year were included in this study. The number and
date of approval of the Scientific Research Ethics Com-
mittee of current faculty was 2007/25 and 29.06.2007,
respectively.

Patient selection

A total of 110 cases whose HT was planned due to
menopausal symptoms in the menopause unit of our
clinic were evaluated in terms of admission and non-ac-
ceptance criteria.

Criteria for admission to the research were as fol-
lows:

— agreeing to consent,
— postmenopausal women between 45 and 55 years old,
— not having had menstruation for the past 6 months,

Table 1. Blatt-Kupperman index

Symptoms Example Severity Numerical
Factor conversion
factor X severity
Vasomotor 4 M 8
Paraesthesia 2 + 6
Insomnia 2 + 6
Nervousness 2 M 4
Melancholia 1 + 3
(depression)
Vertigo 1 S 1
Weakness (fatigue) 1 S 1
Arthralgia 1 M 2
and myalgia
Headaches 1 S 1
Palpitations 1 + 3
Formication 1 0 0
Menopausal index 35

0 -none, S —slight, M — moderate, + — severe
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— hormone results compatible with menopause (FSH
> 20 mIU/ml, E2 < 20 mIU/ml) and presence of vaso-
motor and/or menopausal symptoms (moderate to
severe),

- no systemic disease (diabetes mellitus [DM], HT, hy-
perlipidaemia, ischaemic heart disease) or infectious
disease in the past 2 weeks,

— not taking any HT or medication for at least 2 months,

— no contraindications for HT in routine menopause
evaluation,

— willingness to take HT,

— no smoking.

Criteria for exclusion from the study were as follows:

— having any systemic disease (DM, HT, hyperlipidae-
mia, ischaemic heart disease) (n = 12),

— smoking (n = 13, in addition, 9 cases had a history of
both systemic disease and smoking),

— contraindications for HT (n = 11 cases had undeter-
mined vaginal bleeding),

— failure to attend follow-up (n = 8),

— inability to complete 3 months of HT (n = 9),

— stopping HT due to vaginal bleeding during HT (n = 12).

Cases meeting the inclusion criteria were evaluated
within the scope of this prospective cohort study. The
results of routine tests (general physical examination,
breast examination, pelvic exam, cervicovaginal smear,
complete blood count, hormone levels [FSH, E2, TSH],
liver-kidney function tests, transvaginal ultrasonography,
mammography, bone mineral densitometer) were deter-
mined to be appropriate in terms of HT in each case. Five
cubic centimetres of blood were taken in a heparinized
biochemistry tube in the morning at around 08.00-09.00
after 8 hours of fasting in order to study the CRP in blood
serum. On the same day, a vasomotor symptom severity
rating was made according to the Blatt-Kupperman in-
dex (Table 1). In the Blatt-Kupperman index evaluation,
the severity of the symptoms reported to the patient was

evaluated as absent (Coefficient 0), mild (Coefficient 1),

moderate (Coefficient 2), and severe (Coefficient 3).

Quality of life evaluation was done by the Meno-
pause-Specific Quality of Life Questionnaire (MENQOL)

(Table 2) [15]. Vasomotor symptoms were evaluated as

mild, moderate, and severe and were calculated in the

Blatt-Kupperman index evaluation. The patients were

asked to rank their symptoms from 0 to 6 in the MENQOL.
Blood was drawn for basal CRP. The patients who

were evaluated for the Blatt-Kupperman index and

MENQOL were prescribed to take 3 months of hormone

treatment, which included 1.03 mg of oestradiol hemihy-

drate and 0.5 mg of norethindrone acetate (Activelle®,

1 tablet daily, Novo Nordisk, istanbul). Activelle was cho-

sen because it was the only commercially available con-

tinuous low-dose HT preparation in our country during
the years of the study.

The patients who completed the 3-month continuous
hormone treatment were seen again (within 10 days).
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Table 2. Menopause-Specific Quality of Life Questionnaire

Vasomotor symptoms

Hot flashes O O O O O | O O O
no yes 0 1 2 3 4 5 6
Night sweats O O O O O O O O O
no yes 0 1 2 3 4 5 6
Sweating O O O O O O O O O
no yes 0 1 2 3 4 5 6
Psychosocial symptoms
Being dissatisfied with my personal life O O O O O O O O O
no yes 0 1 2 3 4 5 6
Feeling anxious or nervous O O O O O O O O |
no yes 0 1 2 3 4 5 6
Experiencing poor memory O O O O O O O O O
no yes 0 1 2 3 4 5 6
Accomplishing less than | am used to O O O O O O O O O
no yes 0 1 2 3 4 5 6
Feeling depressed, down, or blue O O O O O O O | O
no yes 0 1 2 3 4 5 6
Being impatient with other people O O O O O O O O O
no yes 0 1 2 3 4 5 6
Feelings of wanting to be alone O O O O O O O O O
no yes 0 1 2 3 4 5 6

Physical symptoms

Flatulence or gas pains O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Aches in the muscles and joints O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Feeling tired or worn out O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Difficulty sleeping O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Aches in the back, neck, or head O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Decrease in physical strength O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Decrease in stamina O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Feeling a lack of energy O O O O O O a O O
No Yes 0 1 2 3 4 5 6
Dry skin O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Weight gain O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Increased facial hair O O O O O | O O O
No Yes 0 1 2 3 4 5 6
Changes in appearance, texture, or tone of skin O O O O O O O ] O
No Yes 0 1 2 3 4 5 6
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Table 2. Cont.
Feeling bloated O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Low backache O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Frequent urination O O O O O O O O
No Yes 0 1 2 3 4 5 6
Involuntary urination when laughing or coughing O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Breast tenderness O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Vaginal bleeding O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Leg pain O O O O O O O O O
No Yes 0 1 2 3 4 5 6
Sexual symptoms
Avoiding intimacy O O 0 O O O 4 O O
No Yes O 1 2 3 O 5 6
Vaginal dryness during intima O O 0 O O O 4 O O
No Yes 1 2 3 O 5 6

Five cubic centimetres of blood were taken again for
study. On the same day, the vasomotor symptom severity
rating was evaluated according to the Blatt-Kupperman
index, and the QOL was evaluated according to the
menopause — private quality of life questionnaire.

Statistical analysis

All data were entered by coding in the SPSS
10.0 package program. Student’s t-test, y? test, and
U Mann-Whitney test were used for comparison. P-val-
ue < 0.05 was considered statistically significant.

According to our preliminary study result, it was as-
sumed that the average Blatt-Kupperman menopause
index (BKMI) value decreased from 29 to 15 with hor-
mone therapy. The standard deviation was determined
as 10. It was calculated that total of 45 patients would
achieve a 99.99% power of detection of differences at
a significance level (a) of 0.05, using a 2-sided t-test
(matched pairs).

Resulis

The general clinical and laboratory features of the
patients who were given low-dose HT due to vasomo-
tor symptoms were given in Table 3. Although one of
the inclusion criterion was absence of menstruation for
6 months, all cases had at least 12 months of amen-
orrhoea.

The comparison of the total Blatt-Kupperman index
(Fig. 1) and MENQOL (Fig. 2) according to the pre-treat-
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ment status in the study group is given in the graphs.
According to these figures, the total BKMI decreased
from 29.35 +£10.24 to 15.93 +7.63 after 3 months of
low-dose HT (p < 0.001). Similarly, the total MENQOL
score decreased from 67.69 +23.93 to 38.89 +18.06 af-
ter 3 months of low-dose HT (p < 0.001).

The Menopause-Specific Quality of Life Question-
naire total vasomotor, psychosocial, and physical symp-
tom scores decreased statistically significantly after
3 months of low-dose hormone therapy. However, no
statistically significant decrease was found in terms of
sexual symptom scores.

There was no statistically significant difference
between the levels of white blood cells (6915 +2444
vs. 7139 #1869 numbers/ml, p = 0.535) before and af-
ter treatment in the study group. Similarly, there was
no statistically significant change in serum CRP levels
(0.3278 +0.2164 vs. 0.3140 +0.2103 mg/dl, p = 0.708)
after 3 months of low-dose hormone therapy.

The only 8 cases during the 3-month low-dose
HT (17.8%) treatment complained of vaginal bleeding for
several days in a spotting style. No pathological findings
were detected in the pelvic examination, transvaginal
ultrasonography, and endometrial biopsy in these cases.
Vaginal hysterectomy was performed in 1 case (2.2%)
due to persistent bleeding after 3 months of treatment
and additional symptoms and signs of pelvic organ pro-
lapse. Also, in 1 case (2.2%) a cyst was detected in the
breast in the 3rd month after the treatment. After the
evaluation, although the cyst was shown to be benign,
the patient discontinued hormone therapy.
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Discussion

The health management of the women in meno-
pause should not be limited to the treatment of bio-
logical changes; improving the QOL should be the main
goal. Hormone therapy is used in many patients in the
world to prevent symptoms such as sweating, anxiety,
insomnia, loss of concentration, osteoporosis-related
fractures, and loss of libido. Today, many studies argue
that the use of HT improves the QOL, which means
that the individual is in good health in terms of both
physical and psychosexual functions. It was reported
that women who do not receive HT experience more
problems in their daily life activities and that anxiety
increases by 40%, sexual problems by 52%, and vaso-
motor symptoms are seen 2 times more often in this
patient group [2].

There is little information about the effect of low-
dose HT on QOL. Norethindrone acetate and ethinyl
oestradiol have an effect on vasomotor symptoms in
postmenopausal women. Symptoms are reduced in
postmenopausal women who constantly use HT. Re-
sponse to treatment has been associated with dose to
provide a minimally effective dose with different dose
combinations [16]. Marked improvement in menopaus-
al symptoms was noted in postmenopausal women
with a uterus at an average age of 49 years, despite
the use of low-dose HT (1 mg E2 hemihydrate + 0.5 mg
NETA), in the current study.

Generally, for women who are perimenopausal or
in early postmenopause, continuous administration of
17B-oestradiol and cyclic administration of oral micron-
ized progesterone was preferred. Eighty to ninety per
cent of women receiving cyclic combined hormone reg-
imens have monthly withdrawal bleeding [17]. Although
the bleeding is often light, any menstrual bleeding is
eventually bothersome for most postmenopausal wom-
en, and it is a common reason for discontinuation of
therapy.

Quality of live is due not only to biological changes
because of oestrogen deficiency but also to socioeco-
nomic, cultural, and personal factors. Menopause caus-
es different symptoms in people of the same or differ-
ent cultures, and it has been reported that menopausal
symptoms may be affected depending on cultural ef-
fects, physical causes, and individuals. Situations that
negatively affect MENQOL are job status and having
more children, and less education [18]. In the current
study, the symptoms were evaluated more comprehen-
sively with the Blatt-Kupperman index and MENQOL
scoring, and 82% of women with menopausal symp-
toms were primary school graduates and 84% were
housewives.

Hot flashes occur in 75% of menopausal women in
the United States [19]. Hot flashes in many women who
do not receive treatment will disappear on their own

Table 3. General clinical and laboratory features belonging
to the research group

Total number of cases

45

Age (years)

49.09 +3.18 (45-55)

Weight (kg)

61.94 +6.11 (50-72)

Body mass index (kg/m?)

24.78 £2.26 (21-30)

Gravida (no)

4.62 +2.19 (0-10)

Parity (no)

3.11 +1.23 (0-5)

Abortion (no)

0.71 +£0.84 (0-3)

Living (no)

3.00 £1.36 (0-5)

Average menopause time (years)

2.33 £2.05 (1-8)

Application complaint (%)

Flushing 31(68.9)
Vaginal dryness + flushing 4(8.9)
Irritability + flushing 3(6.6)
Sleep disturbance + flushing 2 (4.4)
Urinary complaints + flushing 5 (11.0)
Educational status (%)
No 3(67)
Primary school 37 (82.2)
Middle school 1(2.2)
High school 3(6.7)
University 1(2.2)
Job (%)
Housewife 38 (84.4)
Teacher 1(2.2)
Official 4(8.9)
Other (technician etc.) 2 (4.4)

Laboratory findings

Serum FSH (mIU/ml)

46.72 £23.00 (21-90)

Serum LH (mIU/ml)

29.00 +18.97 (13-74)

Serum E2 (pg/ml)

13.60 +3.00 (8-19)

Number of white blood cells
(number/ml)

6792 +1588 (3900-9900)

CRP level (mg/dl)

0.328 +0.216 (0.04-1.00)

Means + standard deviation is given as minimum and maximum values in
parentheses or number of cases and percentages in parentheses.

within a few years [20]. Hot flash treatment is equally
effective in the conjugated oestrogen and 17p-oestradi-
ol regimen in the Women’s Health Initiative and Heart
and Oestrogen/progestin Replacement Study [21]. The
main hormone affecting the QOL in postmenopausal
women who have hot flashes from vasomotor symp-
toms is oestrogen [22]. Hot flashes decreased when the
hormone therapy was started in this study.

In menopause, sexual desire decreases, the number
of sexual intercourses and orgasms decreases, vaginal
dryness increases, and therefore pain during sexual in-
tercourse is high [23]. According to the results of the
Women’s Health Initiative, which is one of the largest
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series of studies on the effectiveness of HT in meno-
pause, oestrogen treatment given with or without pro-
gesterone in menopause does not have a positive effect
on sexual symptoms [24]. Likewise, no improvement in
sexual symptoms was achieved after treatment in the
current study. However, the reason for the lack of im-
provement in sexual symptoms may be the presence
of low-dose oestrogen in HT or the result of short-term
treatment (3 months).

Depression and mood improved with oestrogen
therapy in women with and without climacteric symp-
toms in menopause [25]. The reduction of symptom
scores in the current study supported this literature
finding.

Intermenstrual bleeding that occurs in patients re-
ceiving a continuous hormone treatment protocol may
cause discontinuation of the treatment [26]. Treatment
is abandoned due to reasons such as vaginal bleeding,
fear of breast and uterine cancer, tenderness in the
breast, fatigue, and weight gain. Bleeding irregularity
is minimal at the beginning of treatment with low-dose
oestrogen. There were cases in NETA that interrupt-
ed the treatment due to intermenstrual bleeding [27].
In the current study, vaginal bleeding was observed in
8 cases, and a breast cyst was observed in 1 case. Al-
though no abnormal pathology was found in the evalu-
ations, the patients did not continue treatment.

Based on limited literature findings, continuous
combinations of oestradiol valerate + levonorgestrel
and oestradiol valerate + NETA increased CRP con-
centrations. Although these concentrations increased
during the oestrogen phase, they remained constant
with progestin intake [28]. The serum CRP level was less
affected by low-dose HT due to its direct effect on gene
order due to the first-pass effect with oral oestrogen
intake [29, 30]. In the current study, no significant dif-
ference was observed in CRP and white blood cell eval-
uation with low-dose HT use.

Although it was accepted in our research that a min-
imum of 45 cases were required to obtain statistically
significant results within the scope of BKMI, there is
a need for thousands of case studies in order for this
type of HT to be widely recommended all over the world.

The most important limitation point of the current
study was the low number of cases; a larger series to
support the results of the study is needed. In our study,
a preparation containing norethindrone acetate was
used as progesterone. Knowing whether other proges-
terone preparations will have a similar effect is only
possible with comparative research planning. This was
the other limiting aspect of the research.

Conclusions

Considering all HT types and biochemical effects,
low-dose HT, which had positive results in terms of QOL,
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was a safe treatment and could be preferred to conven-
tional-dose preparations in cases without contraindica-
tions. Low-dose combined HT containing oestradiol and
norethindrone acetate did not alter the serum CRP level
in postmenopausal cases.
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