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Abstract

Objective: The present study investigated the effects of free androgen index (FAI) on ambulatory blood pressure
(ABP) and target organ function in postmenopausal hypertensive women.
Methods: A total of 285 postmenopausal hypertensive women (mean age 54.06 +3.61) were admitted to the

Department of Hypertension of Lanzhou University Second Hospital between December 2018 and December 2020.
According to the serum FAI level, the participants were divided into a low-FAI (<0.15) group, a medium-FAI (0.15-
0.2) group, and a high-FAI (>0.2) group. The relationship of FAI with 24-hour ABP, left ventricular mass index
(LVMI), and cardio-ankle vascular index (CAVI) was analyzed.

Results: The LVMI, CAVI, 24-hour mean systolic blood pressure (SBP), 24-hour SBP coefficient of variation
and 24-hour SBP standard deviation, 24-hour SBP average real variation (ARV), and 24-hour diastolic blood
pressure (DBP) ARV in high-FAI group were significantly higher than those in low- and medium-FAI groups
(P <0.05). After adjusting for confounding factors, partial correlation analysis showed that FAI was positively
correlated with LVMI (r=10.728, P < 0.001), CAVI (left: r=10.718, P < 0.001; right: »=0.742, P < 0.001), 24-hour
SBP ARV (r=0.817, P <0.001), and 24-hour DBP ARV (r=10.747, P < 0.001). After adjusting for confounding
factors, it was found that LVMI increased by 17.64 g/m? for every 1 unit increase in FAL CAVI also increased by
8.983 for every additional unit of FAIL In addition, the results also showed that LVMI and CAVI decreased
respectively by 0.198 g/m? and 0.009 for every 1 unit increase in sex hormone—binding globulin. Multivariable
linear regression showed that FAI was an independent risk factor for 24-hour SBP ARV (OR: 20.416, 95% CI 8.143-
32.688, P=0.001) and 24-hour DBP ARV (OR: 16.539, 95% CI1 0.472-32.607, P = 0.044). The results also showed
that sex hormone—binding globulin was an independent factor of 24-hour SBP ARV (OR: —0.022, 95% CI —0.044
to 0.000, P=0.048) and 24-hour DBP-ARV (OR: —0.018, 95% CI —0.029 to —0.008, P=0.001).

Conclusion: Higher serum FAI levels in postmenopausal hypertensive women indicate abnormal BP regulation
and more serious target organ damage. FAI is closely related to 24-hour SBP ARV and 24-hour DBP ARV in

postmenopausal hypertensive women.
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mediated organ damage (HMOD) in postmenopausal

T he occurrence of hypertension and hypertension-
women is related to female sex hormone alterations.'*?

Many large clinical studies have, however, demonstrated that
it is not enough to explain the development and progression
of postmenopausal hypertension and HMOD only from the
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FAI IN POSTMENOPAUSAL HYPERTENSIVE WOMEN

perspective of decrease in estrogen level.** Change in andro-
gen level due to ovarian interstitial hyperplasia and high level of
circulating gonadotropin secretion are also important factors
affecting hypertension and HMOD in postmenopausal
women.”

Most human circulating testosterone exists in combination
with sex hormone—binding globulin (SHBG) and has no
biological activity.” Only 1% to 2% free testosterone and partial
testosterone bound to albumin have biological effects.®” It is
reported that the free androgen index (FAI) based on the ratio of
total testosterone to SHBG is a good clinical indicator reflecting
the biological activity of androgen in vivo.'”

The prevalence of hypertension and HMOD in postmen-
opausal women is significantly higher than that in premeno-
pausal women.'"'? Most studies have, however, focused on
the correlation between serum total testosterone and hyper-
tension in men."*'®> Few studies have reported the role of
actual biologically functional tissue-utilizable testosterone in
blood pressure variability (BPV) and HMOD in postmeno-
pausal hypertensive women. In addition, most studies have
shown that exogenous androgen levels increase the risk of
cardiovascular disease.'® But whether endogenous androgen
levels can be used as a risk factor for the occurrence of
postmenopausal hypertension and HMOD has not been fully
studied. The aim of the present study is to explore the
relationship of different serum FAI levels with BPV and
HMOD in postmenopausal hypertensive women and provide
new predictive indicators and theoretical basis for research
and prevention of HMOD in postmenopausal hypertensive
women.

METHODS

Study population

This study enrolled 285 postmenopausal hypertensive
women who were admitted to the Department of Hyperten-
sion of Lanzhou University Second Hospital (Lanzhou,
China) between December 2018 and December 2020.
According to the serum FAI level obtained by trichotomic
analysis, the participants were divided into a low-FAI (<0.15)
group, a medium-FAI (0.15-0.2) group, and a high-FAI
(>0.2) group. This cross-sectional study was reviewed and
approved by the Ethics Review Committee of Lanzhou
University Second Hospital (2020A-283). Participants and
their family members were informed of the study content and
signed informed consent.

Inclusion and exclusion criteria

Inclusion criteria for this study were participants (1) aged
45 to 65 years; (2) who conformed to the diagnostic criteria of
hypertension in postmenopausal women; and (3) with com-
plete clinical data. Exclusion criteria for this study were
participants (1) with a definite premenopausal diagnosis of
hypertension or who were administered with antihypertensive
medications; (2) with secondary hypertension and refractory
hypertension; (3) with a history of hysterectomy or bilateral

ovariectomy; (4) who received any form of hormone therapy;
(5) with other severe systemic diseases, malignant tumors,
neurological, or psychological disorders; and (6) who partici-
pated in other clinical studies.

Diagnostic criteria

In this study, menopause was defined as the permanent
cessation of menstruation as a retrospective clinical diagnosis,
and menopausal women were defined as women older than
40 years who had no menstruation for 12 months after their
last menstruation and had serum follicle-stimulating hormone
of more than 40 U/L and estradiol (E2) level less than 30 pg/
mL. The diagnostic criteria for hypertension were based on
the 2018 European Society of Cardiology/European Society
of Hypertension guidelines for the management of arterial
hypertension.'” Postmenopausal hypertension was defined as
hypertension occurring 1 year after female physiological
menopause.

Baseline data collection and laboratory testing

Basic patient information was collected including age,
weight, height, waist circumference, hip circumference, edu-
cational background, family history of hypertension, and the
duration of hypertension. Body mass index (BMI) and waist-
to-hip ratio were measured by BMI = weight/height®, and
waist-to-hip ratio = waist circumference/hip circumference.
Morning fasting venous blood was collected and centrifuged
at 4,000 rpm for 15 minutes. Serum total cholesterol (TC),
triglyceride (TG), low-density lipoprotein cholesterol, blood
urea nitrogen (BUN), and creatinine (CR) were detected
using an automatic biochemical instrument (Roche Cobas
C501, Basel, Switzerland). Serum testosterone level was
detected by electrochemiluminescence (CobasE-601, Basel,
Switzerland). Serum SHBG level was determined by ELISA.
FAI was the ratio of serum testosterone to SHBG.

Ambulatory blood pressure (ABP) test

Twenty-four-hour ABP was measured using an automatic
portable ABP monitor. In this study, daytime was pro-
grammed from 6:00 to 22:00 and BP was measured every
30 minutes. Nighttime was from 22:00 to 6:00 the next day,
and BP was measured once every 60 minutes. More than 80%
of the effective measurement times were considered as valid
data. The following parameters were recorded round the clock
in all participants: (1) mean systolic blood pressure (SBP) and
corresponding standard deviation (SD); (2) average diastolic
blood pressure (DBP) and corresponding SD. The following
indexes were obtained according to the calculation formula:
(1) average real variation (ARV)= SV BPriy — BPy;
(2) coefficient of variation (CV) = SD/mean value.

Assessment of left ventricular mass and vascular function

Left ventricular end-diastolic diameter (LVEDA), interven-
tricular septal thickness (IVST) and left ventricular posterior
wall thickness (LVPWT) were recorded using the GE Vivid7
ultrasonic diagnostic instrument. According to Devereux
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formula, the left ventricular mass index (LVMI) was calcu-
lated as follows: LVM = 0.8 x 1.04 x [(LVEDd —+ interven-
tricular septal thickness + LVPWT)?> — LVEDdA’] + 0.6; body
surface area (female) = 0.0073 x height + 0.0127 x weight —
0.2106; LVMI = LVM/body surface area. Vascular sclerosis
was examined using the MB3000 arteriosclerosis detector.
The cardio-ankle vascular index (CAVI), an indicator of
arterial elasticity and atherosclerosis, was recorded. After
at least 15 minutes of rest on her back, professionals placed
appropriately sized cuffs on the participant’s upper arms and
ankles, respectively. Electrocardiogram electrodes were
installed on both wrists and the heart sound sensor was
attached to the sternum in the second intercostal space.
The knee pulse sensor was mounted on the participant’s knee
and the airbag was aligned with the center of the popliteal
fossa. After entering the participant’s information, the
machine automatically measured and calculated the CAVI
value. CAVI = a [(2p/AP) x In(Ps/Pd)PWV2] + b (where p:
blood viscosity, Ps: SBP, Pd: DBP, AP: Ps — Pd, PWV: pulse
wave velocity.)

Statistical method

SPSS20.0 statistical software was used for data analysis.
PASS15.0 software and sample size estimation principle of
regression analysis were used to calculate the sample size. The
principle was that 10 participants are required for each variable.
The least sample size required in this study is 260. Continuous
variables were tested for normality and homogeneity of vari-
ance. Data consistent with normal distribution are expressed as
the mean + SD and ANOVA test was used for comparison
between groups. Non-normal distribution data are represented
as median and quartile, and the Kruskal-Wallis test was used

for comparison between groups. Categorical variables are
expressed as percentages and comparison between groups
was performed by the chi-square test. The correlation between
serum FAI level and BPV, vascular function, and cardiac
damage in postmenopausal hypertensive women was analyzed
by partial correlation method. Multiple linear regression was
used to analyze the impact of various factors on SBP ARV and
DBP ARYV in postmenopausal hypertensive women. P less than
0.05 was considered statistically significant.

RESULTS

General data about postmenopausal hypertension with
different FAI levels

This study included 285 postmenopausal hypertensive
women with a mean age of 54.06 4+ 3.61 years, in whom 92
(32%), 98 (34%), and 95 (33%) participants showed low,
medium, and high FAI levels, respectively. Compared with
participants in the low-FAI group, participants in the medium-
and high-FAI groups had significantly higher TC levels
(P <0.05). There were no significant differences in age,
BMI, educational background, family history of hypertension,
TG, low-density lipoprotein cholesterol, BUN, and CR between
different FAI groups (P > 0.05) (Table 1).

Comparison of 24-hour ambulatory blood pressure in
postmenopausal hypertensive women

The 24-hour mean SBP, 24-hour SBP SD, and 24-hour SBP
CV in the high-FAI group were significantly higher than those
in the low- and medium-FAI groups (P < 0.05). The 24-hour
SBP ARV and 24-hour DBP ARYV in the high-FAI group were
significantly higher than those in the other two groups
(P <0.05) (Table 2).

TABLE 1. General data about postmenopausal hypertension with different free androgen index levels

FAI <0.15 (n=92)

FAI 0.15-0.2 (n=98) FAI >0.2 (n=95)

Age 54.32+3.72
BMI (kg/m?) 23.99+3.24
WHR 0.8440.08
Educational level (college degree or above), n (%) 36 (39)
The duration of hypertension 3.30+£2.65
Family history of hypertension, n (%) 64 (70)
Current antihypertensive drugs

ACEL n (%) 13 (14)
ARB, n (%) 32 (35)
Beta-blockers, n (%) 6 (7)
CCB, n (%) 62 (67)
Diuretic, n (%) 25 (27)
TC (mmol/L) 4.60+0.81

TG (mmol/L)

LDL-C (mmol/L) 2.56+0.65
BUN (mmol/L) 4.71+£127
CR (wmol/L) 59.58 4+ 10.88
T (ng/dL) 16.95+3.06
SHBG (nmol/L) 130.81+£15.32

1.47 (0.98-1.94)

54354+3.49 53.624+3.57 0.18
24364332 24.01+3.20 0.32
0.8440.06 0.844+0.07 0.35
26 (27) 46 (48) 0.17
3.584+2.93 3.934+2.39 0.18
43 (44) 57 (60) 0.18

17 (17) 21 (22) 0.17

38 (39) 36 (38) 0.09

4 (4) 13 (14) 0.13

45 (46) 74 (78) 0.11

18 (18) 17 (18) 0.18
4734+0.76 4.97+0.74° 0.02
1.45 (1.05-1.98) 1.36 (1.05-1.73) 0.29
2.5040.57 2.6340.66 0.20
4.66+1.24 462+1.14 0.37
61.77 +8.64 60.81 4 8.60 0.18
21.13+£3.39° 24.47 +3.34%0 0.00
12522 +18.29 116.96 & 16.88%" 0.03

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; BUN, blood urea nitrogen; CR, creatinine;
CCB, calcium channel blocker; FAI, free androgen index; LDL-C, low-density lipoprotein cholesterol; SHBG, sex hormone—binding globulin;

T, testosterone; TC, total cholesterol; TG, triglyceride; WHR, waist-to-hip ratio.

“Observed significance P < 0.05 compared with FAI <0.15 group.
*Observed significance P < 0.05 compared with FAI 0.15-0.2 group.
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TABLE 2. Comparison of 24-hour ambulatory blood pressure in postmenopausal hypertensive women

FAI<0.15 (n=92)

FAI 0.15-0.2 (n=98)

FAI >0.2 (n=95) Adjusted P value

Daytime mean SBP (mmHg) 140.07 £10.70
Daytime mean DBP (mmHg) 86.20+11.64
Nighttime mean SBP (mmHg) 136.62 £15.90
Nighttime mean DBP (mmHg) 79.65+£12.31
24-h mean SBP (mmHg) 137.73 £9.90
24-h mean DBP (mmHg) 83.79+9.64
24-h SBP CV (%) 12.05+2.86
24-h DBP CV (%) 13.92+3.14
24-h SBP SD 16.66 +4.16
24-h DBP SD 11.55+2.65
24-h SBP ARV 11.40£1.13
24-h DBP ARV 5.094+1.27

14442 +11.21 168.11 + 14.85° 0.03
84.54+10.49 83.66 £ 10.02 0.09
134.43 +13.80 13334 +15.24 0.10
78.47 + 8.69 76.11 +£10.82° 0.03
141.19 + 10.44° 14521 + 11.84%" 0.00
82.924+9.31 81.58+9.51 0.09
13.24 £ 3.54° 14.59 4+ 4.50%° 0.00
14214330 14.40+3.56 0.17
18.634+5.01° 21.08 4 6.49%° 0.00
11.74+2.72 11.60 +£2.61 0.24
1449 +1.11¢ 18.46 +3.74%" 0.00
6.22+0.79° 7.65+1.37%° 0.00

ARV, average real variation; DBP, diastolic blood pressure; CV, coefficient of variation; FAIL free androgen index; SBP, systolic blood pressure; SD,

standard deviation.
“Observed significance P < 0.05 compared with FAI <0.15 group.
Observed significance P < 0.05 compared with FAI 0.15-0.2 group.

TABLE 3. Comparison of target organ damage in postmenopausal hypertensive women

FAI <0.15 (n=92) FAI 0.15-0.2 (n=98) FAI >0.2 (n=95) P
Proteinuria, n (%) 0 (0) 1 () 303 0.08
CAVI (left) 7.02+£0.76 7.57+0.82° 8.75+0.95“" 0.00
CAVI (right) 7.04£0.53 7.88 +0.49¢ 8.67£0.72%" 0.00
LVMI 67.97+£9.88 84.86 +4.52¢ 98.43 +1.29** 0.00

CAVI, cardio-ankle vascular index; FAI, free androgen index; LVMI, left ventricular mass index.

“Observed significance P < 0.05 compared with FAI <0.15 group.
bObserved significance P < 0.05 compared with FAI 0.15-0.2 group.

Comparison of target organ damage in postmenopausal
hypertensive women

As shown in Table 3, LVMI in the high-FAI group was
significantly larger than that in the other two groups
(P <0.05). The CAVI (left) level in low- and medium-FAI
groups was significantly lower than that in the high-FAI group
(P < 0.05). There was no significant difference in proteinuria
and CAVI (right) between the three groups (P > 0.05).

40
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24-hour SBP ARV

0.0
A FAI

0.4 0.5

Correlation analysis of FAI with BPV, LVMI, and CAVI

After correcting for age, BMI, the duration of hypertension,
current antihypertensive drugs, TC, TG, BUN, and CR con-
founding factors, the results of partial correlation analysis
showed that FAI level in postmenopausal hypertensive
women was positively correlated with 24-hour SBP ARV
(r = 0.817, P<0.001), 24-hour DBP ARV (r = 0.747,
P <0.001), LVMI (r=0.728, P<0.001), and CAVI (left:
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[ ]
z
a 10
m
(]
| .
3
< 57
<
N
0 1 1 1 1 1
0.0 0.1 0.2 0.3 0.4 0.5

B FAI

FIG. 1. Scatter diagram of the correlation between FAI and 24-hour SBP ARV and 24-hour DBP ARV in postmenopausal hypertensive women. (A)
The correlation between FAI and 24-hour SBP ARV was established and (B) the correlation between FAI and 24-hour DBP ARV was identified in
postmenopausal hypertensive women. ARV, average real variation; DBP, diastolic blood pressure; FAI, free androgen index; SBP, systolic blood

pressure.
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TABLE 4. Multivariable regression analysis of free androgen r=0.718, P < 0.01; right: »=0.742, P <0.001). The scatter
index, left ventricular mass index, and cardio-ankle vascular index in > D ) L RS
postmenopausal hypertension plot showed a significant correlation of FAI with 24-hour SBP
ARV and 24-hour DBP ARV (Fig. 1).

Regression coefficient and 95% CI P
LV1\1>I/[Id . 18212 (16.180-20.243) 0.001 Multivariable regression analysis of FAI, SHBG and
ode . . -2U. <0. . .

Model 2 18388 (16.338-20.438) <0.001 LVMI, and C{&VI in postmenopausal hypertenswn .

Model 3 17.643 (15.482-19.795) <0.001 After correcting for age, BMI, the duration of hypertension,
CAVI family history of hypertension, current antihypertensive drug,

Model 1 9.099 (7.665-10.533) <0.001 . .

Model 2 8.947 (7.482-10.413) 0003  serological indexes, the 24-hour mean SBP, and the 24-hour

Model 3 8.983 (7.422-10.524) 0.008  mean DBP confounding factors by various models, multiple
Model 1: no adjustment; Model 2: adjusted for age, BMI, the course of linear regression was used to further explors—;‘ th? correlation
hypertension, family history of hypertension, current antihypertensive between FAI, LVMI, and CAVI. After adjusting for con-

drug, and serological indexes; Model 3: Model 1+ Model 2+ the 24-hour founding factors. it was found that LVMI increased by
mean systolic blood pressure + the 24-hour mean diastolic blood pressure. ’

2 .. . ..
BMI, body mass index; CAVI, cardio-ankle vascular index; FAI, free 17.64 g/ m” for every 1 unit increase in FAL In addition,
androgen index; LVMI, left ventricular mass index. CAVI also increased by 8.983 for every additional unit of
FAI (Table 4). In addition, multiple linear regression also
showed that LVMI and CAVI, respectively decreased by

TABLE 5. Multivariable regression analysis of sex hormone— 0.198 o/m? and 0.009 f 1 it i in SHBG
binding globulin: left ventricular mass index and cardio-ankle : g and o. or every 1 unit increase in

vascular index in postmenopausal hypertension (Table 5).
Regression coefficient and 95% CI P Multivariable regression analysis of FAI, SHBG, 24-hour

LVMI SBP ARV, and 24-hour DBP ARV in postmenopausal

Model 1 —0.239 (—0.349 to —0.129) <0.001 hvpertension

Model 2 ~0.226 (—0.336 to —0.115) <0.001 yp lon , .

Model 3 —0.198 (—0.306 to —0.091) <0.001 After adjusting for age, BMI, the duration of hypertension,
CAVI family history of hypertension, current antihypertensive

Model 1 —0.014 (—0.021 to —0.007) <0.001 d d logical ind h 1 £ 1t .

Model 2 0,013 (~0.020 to —0.006) <0001 Irugs, and serological indexes, the resu .ts of multivariate

Model 3 —0.009 (—0.016 to —0.003) <0.001 linear regression showed that FAI was an independent factor
Model 1: no adjustment; Model 2: adjusted for age, BMI, the course of of 24-hour SBP ARV (odds ratio [OR]: 20.416, 95% CI 8.143-
hypertension, family history of hypertension, current antihypertensive 32.688, P=0.001) and 24-hour DBP-ARV (OR: 16.539, 95%
drug, and serological indexes; Model 3: Model 1 + Model 2 + the 24- CI10.472-32.607. P=0 044) after adjusting for pOSitiVG con-
hour mean systolic blood pressure + the 24-hour mean diastolic blood . 7 ) . .
pressure. founding factors. The results are shown in Table 6. In addi-
BMI, body mass index; CAVI, cardio-ankle vascular index; LVMI, left tion, results in Table 7 also show that SHBG was an

ventricular mass index; SHBG, sex hormone—binding globulin.

TABLE 6. Multivariable regression analysis of free androgen index and 24-hour systolic blood pressure average real variation, 24-hour
diastolic blood pressure average real variation in postmenopausal hypertension

Related factor (FAI) 24-h SBP ARV 24-h SBP CV 24-h SBP SD 24-h DBP ARV 24-h DBP CV 24-h DBP SD

B 0.426 0.204 0.211 0.642 0.199 0.232

P value 0.001 0.515 0.489 0.044 0.537 0.473
Regression Coefficient 20.416 11.767 17.794 16.539 9.719 9.202

95% CI 8.143-32.688 —23.822 to 47.356 —32.840 to 68.482 0.472-32.607 —21.265 to 40.704 —16.043 to 34.447

Adjusted for age, body mass index (BMI), the course of hypertension, family history of hypertension, current antihypertensive drug, and serological
indexes in multivariable regression model.

ARV, average real variation; CV, coefficient of variation; DBP, diastolic blood pressure; FAI, free androgen index; SBP, systolic blood pressure; SD,
standard deviation.

TABLE 7. Multivariable regression analysis of sex hormone—binding globulin and 24-hour systolic blood pressure average real variation,
24-hour diastolic blood pressure average real variation in postmenopausal hypertension

Related factor (FAI) 24-h SBP ARV 24-h SBP CV 24-h SBP SD 24-h DBP ARV 24-h DBP CV 24-h DBP SD
B —0.102 —0.002 —0.018 —0.199 0.045 0.052

P 0.048 0.972 0.763 0.001 0.728 0.406
Regression coefficient —0.022 0.000 —0.006 —0.018 0.008 0.008

95% CI —0.044 to 0.000 —0.027 to 0.026 —0.044 to 0.032 —0.029 to —0.008 —0.014 to 0.031 —0.011 to 0.026

Adjusted for age, body mass index (BMI), the course of hypertension, family history of hypertension, current antihypertensive drug, and serological
indexes in multivariable regression model.

ARV, average real variation; CV, coefficient of variation, DBP, diastolic blood pressure; FAI, free androgen index; SBP, systolic blood pressure; SD,
standard deviation; SHBG, sex hormone—binding globulin.
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independent factor of 24-hour SBP ARV (OR: —0.022, 95%
CI —0.044 to 0.000, P = 0.048) and 24-hour DBP-ARV (OR:
—0.018, 95% CI —0.029 to —0.008, P=0.001).

DISCUSSION

To the best of our knowledge, this is the first study to
evaluate the relationship of serum FAI with BPV and HMOD
in postmenopausal hypertensive women. We found that FAI
was independently positively correlated with 24-hour SBP
ARV and 24-hour DBP ARV. In addition, abnormal BP
regulation and target organ damage became more serious
in postmenopausal hypertensive women with higher serum
FAI level.

As mentioned earlier, free testosterone is an effective
substance that exerts biological effects in the body.'®!”
Equilibrium dialysis and ammonium sulfate precipitation
are two common methods for direct measurement of free
testosterone at present. However their clinical application is
limited by high costs, time consumption, and strict technical
requirements.>° Studies have demonstrated that FAI is a better
clinical indicator that reflects the biological activity of tes-
tosterone in the body, and to some extent is a measure of
testosterone after correction of abnormal SHBG.?' In a 29-
month follow-up study of postmenopausal women without
obvious cardiovascular disease or diabetes, it was found that
FAI was significantly associated with new-onset hyperten-
sion, decreased pulse wave velocity, and increased SBP and
DBP.*? Zhou et al*® found that the FAI level of Chinese
women was higher than that of White women. Even after
adjusting for confounding factors, higher FAI levels were
associated with cardiovascular risk factors. Georgiopoulos
et al** also noted that FAI may be a biomarker for cardiovas-
cular disease risk in postmenopausal women. The results of
our study showed that participants in the high-FAI group had
significantly abnormal BPV and increased CAVI as compared
with participants in the low and medium FAI groups, suggest-
ing that postmenopausal hypertensive women in medium- and
high-FAI groups sustained more serious abnormal BP regu-
lation and arterial stiffness. The possible reason for the above
phenomenon is that increased androgens through specific
arterial wall androgenic receptors lead to vascular inflamma-
tion and endothelial dysfunction, resulting in changes in
vascular tone and wall composition which may directly affect
arterial wall stiffness and abnormal blood pressure regulation.

It is worth noting that after controlling for confounders, FAI
was an independent predictor of 24-hour SBP ARV and 24-
hour DBP ARV. However, we did not find a significant
correlation of FAI with SD and CV, two traditional indicators
reflecting BPV. This is probably due to the following reasons.
First, SD only reflects BP dispersion around the mean value,
and does not specify the time sequence of the BP values
obtained.? Second, ARV is the absolute difference between
consecutive SBP or DBP measurements within 24 hours,
which can indicate the trend of BP changes over time.?® In
addition, ARV better reflects the damage to the cardiovascu-
lar system caused by additional and intermittent stress. A

study involving more than 8,000 hypertensive participants®’
showed that 24-hour ARV had better predictive significance
for mortality, cardiovascular events, and stroke than SD.
Another study involving hypertensive women older than
55 years®® suggested that the relative risk of cardiovascular
adverse events in the high-ARV group was 4.548 compared
with the low ARV group. All these studies suggested that
ARV was superior to SD in evaluating BPV and indepen-
dently associated with cardiovascular events.

This is the first study to investigate the relationship between
endogenous free testosterone and BPV and target organ
damage in postmenopausal women with hypertension. In
addition, the analysis was adjusted for potential confounders,
including demographic characteristics, history of hyperten-
sion, the course of hypertension, family history of hyperten-
sion, current antihypertensive drug, and serological indexes.
Some limitations in this study should also be considered.
Firstly, because it was a cross-sectional study, the main
limitation was the inability to identify temporality, making
it difficult to clarify the causal relationship and mechanism
between FAI and HMOD. Furthermore, although electro-
chemiluminescence is a commonly used method for hormone
detection in clinical practice, it is still slightly inferior to
liquid chromatography-mass spectrometry. Finally, partici-
pants were recruited from a single center, and multicenter
studies are needed to further confirm the current research
results in the future.

CONCLUSION
Serum FAI level was positively correlated with 24-hour
SBP ARV and 24-hour DBP ARV in postmenopausal hyper-
tensive women, which was not affected by other confounding
factors. The high level of FAI in postmenopausal hypertensive
women was associated with abnormal BPV and severe target
organ damage.
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