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[Abstract] Objective This study examines the effects of hepatitis B virus on sex hormone levels, menopause, sleep,
depression, anxiety, and quality of life in female hepatitis B patients under different alanine aminotransferase (ALT)
conditions. Methods A total of 306 female patients with chronic hepatitis B, exhibiting different viral loads and varying
ALT statuses, were randomly selected for stratified sampling. The effects of hepatitis B virus on sex hormone levels,
menopause, sleep, depression, anxiety, and quality of life were compared and analyzed across different ALT statuses.
Among these, 110 female patients with chronic hepatitis B and ALT levels = 2 times the upper limit of normal received
antiviral treatment and were followed for 24 weeks. Changes in the above indicators before and after antiviral treatment
were compared and analyzed. Results In the ALT-normal group and the group with ALT levels < 2 times the upper
limit of normal, there was no significant difference in the effects of different hepatitis B virus viral loads on sex hormone
levels, menopause, sleep, depression, anxiety, or quality of life in female patients with chronic hepatitis B. However, in the
group with ALT = 2 times the upper limit of normal, as the viral load increased (from the low replication group to the
high replication group), the estradiol concentration decreased from (84.20 + 7.78) pg/mL to (64.60 + 9.18) pg/mL,
testosterone increased from (0.33 + 0.02) ng/mL to (0.45 + 0.04) ng/mL, follicle-stimulating hormone increased from
(47.82 + 7.62) mIU/mL to (59.68 + 7.19) mIU/mL, the menopause rate increased from 55.56% to 86.11%, the Pittsburgh
Sleep Quality Index increased from 11.02 + 0.52 to 15.93 + 0.71, the Self-Rating Anxiety Scale score increased from
46.06 + 4.92 to 64.66 * 6.18, the Self-Rating Depression Scale score increased from 44.14 + 5.47 to 67.08 + 4.57, and all
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dimensions of quality of life significantly decreased, with all differences being statistically significant (P < 0.05). After

antiviral treatment in 110 female patients with ALT = 2 times the upper limit of normal, estradiol significantly increased,

testosterone and follicle-stimulating hormone significantly decreased, sleep indicators and depression and anxiety scores

significantly decreased, and all quality of life indicators significantly increased (all P < 0.05). Conclusion The impact of

hepatitis B virus on female patients varies under different ALT conditions. For patients with ALT levels at or above twice

the upper limit of normal, actively initiating antiviral treatment can significantly improve sex hormone levels and various

physiological and psychological indicators in female patients, thereby enhancing their quality of life.
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Table1 The influence of hepatitis B virus on sex hormone levels in female patients

Group n E2/(pg/mL) T/(ng/mL) P/(ng/mL) FSH/(mIU/mIL) LH/(mIU/mL) PRL/(ng/mL)
Control 30 118.98 £ 5.98 0.25 £ 0.04 0.55 + 0.08 30.15 + 3.89 18.96 £ 5.98 16.25 £5.12
ALT normal
Low replication 33 111.75 +6.37 0.26 £ 0.03 0.56 £ 0.07 29.20 £ 4.09 19.64 + 6.68 16.00 + 4.58
Medium replication 34 110.95 + 5.50 0.25+0.03 0.57 £0.09 29.30 £ 4.76 19.29 + 4.47 14.23 £4.55
High replication 30 110.42 + 6.41 0.25 £ 0.02 0.57 £ 0.06 28.61 £4.61 21.06 £5.22 15.47 £ 3.61
F 0.385 0.581 0.300 0.212 0.904 0.897
p 0.681 0.561 0.742 0.809 0.409 0.411
ULN =< ALT <2 ULN
Low replication 31 89.77 £9.36 0.30 £ 0.04 0.55 + 0.06 33.22+297 20.53 £4.11 14.13 £ 3.69
Medium replication 34 88.01 £5.20 0.29 £ 0.04 0.56 + 0.06 32.82+£2.62 20.83 £4.42 13.77 £3.21
High replication 34 88.72 £6.21 0.30 £ 0.03 0.54 +0.07 32.15+3.25 20.61 £2.97 13.17 £3.38
F 0.508 0.335 0.656 1.089 0.052 0.650
P 0.603 0.716 0.521 0.341 0.950 0.524
2 ULN < ALT
Low replication 36 84.20£7.78 0.33 £0.02 0.55 +0.07 47.82+£7.62 20.42 £5.26 13.33 £3.30
Medium replication 38 7432761 0.38 +0.04" 0.54 + 0.09 50.50 + 5.54" 21.86 £ 6.60 13.97 £3.02
High replication 36 64.60 +9.18""  0.45+0.04"" 0.55 + 0.08 59.68 +7.19"" 20.63 + 4.40 13.86 + 2.66
F 51.278 108.926 0.446 30.04 0.738 0.474
p <0.001 <0.001 0.641 <0.001 0.480 0.624

ULN: upper limit of normal; E2: estradiol; T: testosterone; P: progesterone; FSH: follicle stimulating hormone; LH: luteinizing hormone; PRL: prolactin. "P<

0.05, vs. low replication group; * P < 0.05, vs. medium replication group.
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Table 2 The influence of hepatitis B virus on the menopausal status in

female patients

Group n Menopause/case (%) )(2 P
Control 30 15 (50.00)
ALT normal 97 49 (50.51) 0.020  0.990
Low replication 33 17 (51.51)
Medium replication 34 17 (50.00)
High replication 30 15 (50.00)
ULN < ALT <2 ULN 99 49 (49.49) 0.140  0.932
Low replication 31 16 (51.61)
Medium replication 34 17 (50.00)
High replication 34 16 (47.06)
2ULN < ALT 110 78 (70.91) 8.148 0.017
Low replication 36 20 (55.56)
Medium replication 38 27 (71.05)
High replication 36 31(86.11)

ULN: upper limit of normal.
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Table 3 The influence of hepatitis B virus on the sleep patterns in female patients

Group Subjectiv.e sleep  Sleep onset  Actual 'sleep Sléep .Sleep Daytirr%e Hypnotic PSQI
quality latency duration efficiency disorders dysfunction drug use score
Control 30 0.99+0.09 1.04 £0.12 0.95+0.11 0.83 +0.09 1.01+£0.09 0.95+0.08 0.730.11 6.51+£0.23
ALT normal
Low replication 33 1.02+0.13 1.03+£0.13 0.93 £0.10 0.86 +0.10 1.00 £ 0.08 0.97 £0.10 0.74+0.13 6.56 £ 0.25
Medium replication 34  1.00 +0.13 1.04 £ 0.10 0.96 £ 0.09 0.87 +0.10 1.02 £ 0.09 0.97 £ 0.09 0.75+0.13 6.62 +0.22
High replication 30 1.01 £0.13 1.02+0.11 0.93+0.11 0.88+£0.13 1.00 + 0.09 0.96 +0.10 0.73+£0.16 6.49 +0.25
F 0.264 0.944 0.927 0.104 0.744 0.266 0.216 2.019
P 0.768 0.393 0.399 0.901 0.478 0.767 0.806 0.138
ULN < ALT <2 ULN
Low replication 31 1.23 £0.10 1.29 £0.13 1.36 £ 0.15 1.18 +0.17 1.37+0.18 1.23+0.18 1.02 +0.26 8.68 +0.47
Medium replication 34 1.19£0.11 1.29 £ 0.12 1.34+0.13 1.15+0.16 1.40 +0.17 1.21+0.18 1.02+0.24 8.69 + 0.47
High replication 34 1.21+0.12 1.29+0.12 1.34+0.11 1.17 £ 0.14 1.36 £ 0.17 1.21+0.15 1.03+0.13 8.62 £0.39
F 0.816 0.034 0.180 0.261 0.494 0.119 0.063 0.290
P 0.445 0.967 0.836 0.771 0.612 0.888 0.939 0.749
2ULN < ALT
Low replication 36 1.52£0.17 1.72 £0.24 1.56 +0.22 1.59+0.23 1.89+0.19 1.58 £ 0.18 1.19+0.23 11.02 £ 0.52

Medium replication 38  1.85+0.23 1.92+022°  1.86+0.19° 196+0.18 211019 1.94+021" 150+0.23  13.15+0.48

High replication 36 226403477 22840307 223+022"" 228+026"7 253+031°" 233+025"" 204+028"" 1593+071""

F 77.134 42.870 94.813 84.358 66.774 114.584 108.254 656.544
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

ULN: upper limit of normal; PSQI score: Pittsburgh Sleep Quality Index score. " P <0.05, vs. low replication group; * P < 0.05, vs. medium replication group.
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Table4 The influence of hepatitis B virus on depression, anxiety, and quality of life in female patients

Physiological Social . Mental Physiological ~ Emotional Somatic Overall
Group ! SAS $DS function function Vitality health function function pain health
Control 30 2635+£492  31.28+551 90.15£5.19  91.12+£598 91.12+553  90.02+5.01  89.92+5.03 90.13 £4.03 91.26+3.99  89.69 +5.09
ALT normal

Low replication 33 2798 +4.63 3043+589 89.36+£550 90.03+6.26 90.94+590 86.67+497 8831+4.67  9054+3.82  93.03+£3.69  85.65+523
Medium replication 34 29.32+6.08 28.97+4.15 89.59+5.15 8937+4.09 90.04+378 87.64+509 86.68+503  90.04+3.09  93.17+3.65 85.57+5.03

High replication 30 29.28 +542 30.78£4.93 90.98+4.56 88.60+4.34 91.95+215 8534455 88.61+3.85 90.39+£545  91.82+2.08  86.24+3.84

F 0.653 1.189 0.915 0.759 1.588 1.775 1.692 0.127 1.603 0.183

P 0.523 0.309 0.404 0.471 0.210 0.175 0.190 0.881 0.207 0.833

ULN < ALT <2 ULN
Low replication 31 38.05+6.25 4042+9.55 8515+513  7831+£836 8520+538 80.00+6.82 7956+7.78  8511+£6.89  8129+482  80.61£7.43
Medium replication 34 39.22+580 41.21+9.87 84.59+527 78.88+729 8545+519 79.84+6.68 78.48+649  85.23+4.61 79.32+4.60  79.35+6..89

High replication 34 39.92+6.56 4170854 8626+4.38 77.63+825 85.12+400 81.22+640 77.61+555  86.04+520  79.14+611  80.01 £6.96

F 0.748 0.153 1.000 0.210 0.015 0.435 0.701 0.272 1.663 0.258
P 0.476 0.858 0.372 0.811 0.985 0.649 0.499 0.763 0.195 0.773
2ULN < ALT

Lowreplication 36 46.06+4.92 44141547 7659+621 70.69+676 7335£625 71974612 6787+681  7037+642  7733+631  78.71+488
Medium replication 38 5642+ 651 5492+451° 67184654 59.88+5.11° 6412616 6236667 5287+507 6296+600  69.25+565 6875+3.70

High replication 36 64.66 +6.18"° 67.08 +4.57"° 56.34+7.60"° 5058 +8.28"° 52.79+7.93"" 5130 +5.62"° 46.93+7.74"" 50.64+661"" 5848+4.77"" 5475+567"

F 89.231 200.602 79.849 78.676 82.112 101.096 96.257 88.939 116.193 226.569

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

ULN: upper limit of normal; SAS: Self-Rating Anxiety Scale; SDS: Self-Rating Depression Scale. P < 0.05, vs. low replication group; * P < 0.05, vs. medium replication group.
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Table 5 Changes in sex hormone levels in female patients before and after antiviral treatment (n = 110)

Treatment E2/(pg/mL) T/(ng/mL) P/(ng/mL) FSH/(mIU/mL) LH/(mIU/mL) PRL/(ng/mL)
Before 74.37 £11.38 0.39 £ 0.06 0.55 £ 0.08 52.63 + 8.44 20.99 +£5.51 13.72 £2.99
After 100.94 + 8.15 0.30 £ 0.08 0.55+0.08 33.20 £ 3.07 20.77 £ 5.46 13.77 £3.29
t —19.854 18.032 0.058 27.529 1.142 —0.287
p <0.001 <0.001 0.954 <0.001 0.256 0.775
E2: estradiol; T: testosterone; P: progesterone; FSH: follicle stimulating hormone; LH: luteinizing hormone; PRL: prolactin.
F6 MABHARTELXEREERBERLNENL (n=110)
Table 6 Changes in sleep patterns in female patients before and after antiviral treatment (n = 110)

Subjective sleep Sleep onset Actual sleep Sleep Sleep Daytime Hypnotic PSQI

Treatment R X . . .
quality latency duration efficiency disorders dysfunction drug use score

Before 1.87 £ 0.40 1.97 £ 0.34 1.88 +0.34 1.94 £ 0.36 2.18 £0.36 1.94 +0.38 1.57+0.43 13.36 £2.08
After 1.36 £ 0.11 1.42 £0.20 1.26 £ 0.271 1.19 £0.27 1.47 £0.25 1.41 £0.23 1.11 £ 0.26 9.22 £1.25
t 18.350 35.603 44.336 57.200 36.650 31.655 23.29 48.793
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

PSQI score: Pittsburgh Sleep Quality Index score.

R7 RAFEFETARTERENNB. ERREFRENEL (1=110)

Table 7 Changes in depression, anxiety, and quality of life in female patients before and after antiviral treatment (n = 110)

Treatment SAS SDS Physml(')glcal Soqal Vitality Mental Phy31ol9glcal Emotu')nal Som.atlc Overall

function function health function function pain health
Before 55.73 £9.58 55.37 £10.50 66.71 +10.65 60.37 +10.60 63.43 £10.76 61.88 £10.39 56.02 + 10.38 61.36 + 10.26 68.37 £9.29 67.54 £ 10.81
After 3559+940 3894+730 77.36+8.62 79.90+10.05 84.14+11.24 7851+9.36 81.43+897 77.86+884 79.00+9.89 82.59+12.00
t 47.461 26.809 —17.746 —28.418 —39040.701 —18.127 —43.707 —38.286 —24.746 —17.563
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SAS: Self-Rating Anxiety Scale; SDS: Self-Rating Depression Scale.
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