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and peripheral neurotransmitter levels in patients with depression of heart-kidney non-interaction syndrome treated with Jiaotai Pill
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(322 4L, JTW) alone or in combination with selective serotonin reuptake inhibitors (SSRIs), and to exploratorily develop efficacy
prediction models. Methods This post-hoc analysis utilized data from a randomized controlled trial (n = 91). Patients were divided
into the JTW group (n = 31), JTW combined with SSRIs group (rn = 30), and SSRIs group (n = 30). Response after eight weeks of
treatment was defined as a > 50% reduction rate in the Hamilton depression scale (HAMD) score. Changes in neurotransmitter levels
and TCM syndrome scores before and after treatment were compared among the three groups. Spearman correlation analysis was used
to assess the associations between changes in individual TCM syndrome scores and changes in neurotransmitter levels of 5-
hydroxytryptamine (5-HT), norepinephrine (NE), and dopamine (DA). Firth's penalized-likelihood logistic regression, adjusted for
confounders such as age and sex, was employed to analyze the independent associations between baseline characteristics and treatment
response within each group, identifying potential predictors. Predictive models were constructed based on statistically significant
predictors. Bootstrap internal validation (1 000 repetitions) was performed to correct for overfitting, and the optimism-corrected area
under the curve (AUC) was reported to evaluate the discriminatory performance of the models. Results No statistically significant
difference in response rates was observed among the three groups (P > 0.05). Comparisons before and after treatment showed that 5-
HT and NE levels, as well as most TCM syndrome scores, improved significantly from baseline in all three groups (P < 0.05).
Correlation analysis revealed that in the JTW group, A5-HT was positively correlated with Ainsomnia/dreamfulness (» = 0.521, P =
0.003) and Adry throat and mouth (= 0.438, P=0.014). Multivariate analysis indicated that in the JTW group, baseline “forgetfulness”
was a negative predictor of efficacy (OR = 0.60, P =0.022). In the combination group, baseline “palpitations” was a positive predictor
(OR =1.62, P=0.029), while “spermatorrhea or irregular menstruation” was a negative predictor (OR =0.22, P =0.007). Notably, the
symptom of “spermatorrhea or irregular menstruation” itself did not show significant improvement after treatment. Predictive model
analysis showed that in the JTW group, the model based on “forgetfulness” had a corrected AUC of 0.669 (original AUC = 0.838). In
the combination group, the composite model including both “palpitations” and “spermatorrhea or irregular menstruation” demonstrated
the best predictive performance, with a corrected AUC of 0.809 (original AUC = 0.937), suggesting preliminary discriminatory ability
but also indicating potential overfitting. Conclusion By exploring the associations between TCM syndromes and neurotransmitter
changes in depressed patients with heart-kidney non-interaction syndrome treated with JTW and by developing efficacy prediction
models, this study provides preliminary evidence to guide treatment selection for clinical subtypes predominantly characterized by
“exuberance of heart fire” or “kidney essence deficiency”. These findings offer exploratory clues for the precise application of JTW,
though its predictive performance requires further validation in prospective and large-scale studies.
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Table 1 Comparison of baseline data among three groups of patients (X £ S)

AR THRAMA (n=31) RTFRALBEA SSRIs 41 (n=30) SSRIs 4 (n=30) Pl
EW % 39.484+12.82 42.33413.57 45.631+14.18 0.212
B /%) 11 (35.48) 15 (50.00) 19 (63.33) 0.258
BMI/(kg'm™2) 23.5043.80 23.714+4.39 24.20+3.81 0.783
SBP/mmHg 119.77+8.27 122.57+8.39 120.604+9.66 0.449
DBP/mmHg 80.90+8.10 80.37+7.53 79.07+8.13 0.651
HAMD #£45) 24.71+3.67 24.77+4.76 24.07+3.80 0.763

1 mmHg=133.3 Pa.
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Table 2 Comparison of neurotransmitter levels before and after treatment in three groups of patients (X £ S)

s 5-HT/(ng'mL™) NE/(pg'mL ™) DA/(pg'mL™")
4 17 8 A G A ¥ WRIT 8 G A B RIT 8 G A
TRA 3463314273 588.03+108.22"" 241.70+169.85 408.58+94.63 5311410843 1225618648 3343016241 345.79+81.19 11.49164.57
RRAFEA SSRIs 352,60+ 144.26  675.81110847™" 32321£141.96 43131£76.83  546.211120.84™ 11491+1269 347.73£71.00 35691+79.83 9.18+72.18
SSRIs 33097416248 635.80+87.21"  304.83+19549 404.17+£98.19 500.86F 12481 96.69£8596 322.01+46.93 318.88+£53.12 -31314095

HRARLHR: " P<0.001.

"P<0.001 vs baseline in same group.

*®3 JEBEFRTAETEIERTILEE (Xts)

Table 3 Comparison of TCM syndrome scores before and after treatment in three groups of patients (X £ )

5 WL ] ——— - PRI ‘ —

fol [ AN A0 Kikz 4 (s OPE JERRR R

2R, FLk 4.84+1.92 3.87+1.86 4.65+2.39 3.68+2.26 3.10+1.99 1.23£0.99
WITSHAE  2.13+£1.63™ 1.68+1.38™  1.68+1.87™ 206E1.83"  1.16+1.24™ 0.71£0.97

A -2.71£2.10 -2.19+2.02 -2.97+2.63 -1.61+£239  -194+190 -0.52+0.96

25 ZE A SSRIs  HE 4k 5.1342.08 3.80+2.12 447+2.61 3.27+2.26 2.80+2.07 0.8010.66
WITSHAE  1.87£1.66™ 1.40£1.59™  220+2.12™ 2.00+2.17 1.03£1.13™  0.40%0.56"

A -327+2.13 -2.40+2.13 -227+2.56 -127+255  -177+£222  -0.40+0.81

SSRIs e 4.60+2.04 3.53+1.94 3.60+2.49 3.87+2.22 2.93+2.08 1.43£1.10
WITSAE 253181 1.87+1.48™ 2274227 2404237 1.07£1.36™  0.87+0.97

A -2.07+2.13 -1.67+2.41 -1.33+2.19 -147+2.10  -187£235 -0.57%1.17




« 1792 « PED 202638 B57% B5H  Chinese Traditional and Herbal Drugs 2026 March Vol. 57 No. 5
F3 &)
a5 T — — PIRIERITY \\ —
e P W 1 5 Bk A S AR Jik4m%i
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WY 8HE  0.61£1.02 0.68+0.65°  0.90+0.91* 0.29+0.69 0.65+£0.95"  1.03+1.02"*
A -032+1.01  -052£1.03  —0.65+1.08 -023+050  -116£1.13  —0.77£0.99
LR SSRIs H4 1.00+1.02 1.2740.83 1.734+1.08 0.50%0.97 1.80£0.61 1.80£0.61
BT 8HEE 0302047 0.60£0.62  0.70£0.70"* 0.30+0.79 0.53+£0.90""  0.4740.86™
A -0.70+£099  -0.67£0.66 —1.03+0.93 -020+0.61  -127+098 -1.33+0.96
SSRIs £ R 0.93+1.31 1.50+£1.20 133+£1.27 0.40+0.93 1.73£0.69 1.60+£0.81
WY 8 A 0.43£0.68 0.80+£0.89"  0.77+0.97 0.27£0.69 1.00£1.02"  1.07+1.02°
A -0.50+1.11  -0.70£0.75  —0.57£1.01 -0.13+1.14  -073£1.11 -0.53+1.28
HRMARELE: *P<0.05 “P<0.01 **P<0.001.
P<0.05 "P<0.01 ""P<0.001 vs baseline in same group.
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1.05~3.03, P=0.029), %AFHE1 OR J 95% CI L
* 4,
2.7 FUMARB RV REITAL

Wk S fon, ERRNAF, AEFEEEE
PR RO A R B v S5 A0 A% e, 4R AUC Ry
0.838 (95% CI: 0.663~1.000). 1 1E G ) AUC
H0.669 CRIAE=0.169) FE/RTE A HIFEA F H
LGIEE]

TEAZZRAIA SSRIs ZHH, HIEE T 3 ANTHIAR
B, o, [FIRE S IR O AIBURE B A AN TR TE
RIS (B 4) RIS SR T 24 6e, JiG
AUC 4 0.937(95% CI: 0.841~1.000), ¥ I J§ AUC
9 0.809 CARMAE =0.128), HEIRKIF)G AUC 1A%

BV X 3871, B AUC BB E R
I CRME=0.128) B ] REAAAE I S, 1%
SRR (AL R LR B B H & A TR
IR 2, KEIEJG AUC R 0.725 (JR 4B AUC=
0.868, 95% CI: 0.714~1.000). X AL5FLL OB
IRIERIRZ IEJG AUC A 0.660 (5% AUC=0.836,
95% CI: 0.689~0.983).
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Fig. 1

Heat map of correlation between changes in individual scores of TCM syndromes and changes in neurotransmitters

in three groups of patients
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R4 IEBEALPEIERTS RMEZIERKFES HAMD EEH Logistic EIYI5M4 (Firth EST R [EIYF)
Table 4 Logistic regression analysis of baseline TCM syndrome scores and neurotransmitter levels with HAMD response in

three groups of patients (Firth penalized likelihood regression)

2H 5 A P{E OR (95% CI)
LM WRENR 0.126 0.69 (0.38~1.10)
e 0.319 0.79 (0.47~1.26)
ERES 0.407 1.18 (0.79~1.86)
s 0.022 0.60 (0.33~0.93)
L 0.740 0.92 (0.57~1.49)
JE R R K 0.846 0.91 (0.32~2.33)
BT 0.637 0.84 (0.39~1.80)
kg 0.574 0.78 (0.31~1.89)
N 11 0.319 0.61 (0.21~1.61)
B EH A 0.001 0.01 (0.00~0.39)
AR 0.370 0.52 (0.04~1.98)
Jk 4% 0.530 0.63 (0.12~2.59)
5-HT 0.108 1.01 (1.00~1.01)
NE 0.650 1.00 (0.99~1.01)
DA 0.929 1.00 (0.99~1.01)
LI LA SSRIs e [ AN 0.931 0.98 (0.66~1.47)
=3 0.984 1.00 (0.65~1.53)
ENEZ 0.624 1.08 (0.79~1.52)
= 0.856 0.96 (0.64~1.43)
i 0.029 1.62 (1.05~3.03)
JE AR R X 0.358 1.74 (0.53~6.54)
B 0.665 1.20 (0.54~3.01)
L 0.522 0.72 (0.25~2.03)
M 11 458 0.355 1.57 (0.61~4.50)
e H A 0.007 0.22 (0.03~0.71)
G ARARE 0.349 1.89 (0.49~9.05)
Jik 40 %4 0.137 0.34 (0.03~1.35)
5-HT 0.695 1.00 (0.99~1.00)
NE 0.235 0.99 (0.98~1.00)
DA 0.814 1.00 (0.99~1.01)
SSRIs RS 0.459 1.15 (0.79~1.75)
S0 0.825 1.04 (0.70~1.58)
PNVEZ 0.354 1.18 (0.84~1.74)
s 0.771 1.06 (0.69~1.58)
Y= 0.955 1.01 €0.63~1.65)
JE R R K 0.184 0.57 (0.23~1.29)
% 0.150 2.12 (0.82~13.48)
DY 0.304 0.68 (0.28~1.39)
A T 1 g 0.516 0.80 (0.36~1.57)
WG e H AN 0.245 0.50 (0.12~1.74)
G ARARE 0.432 1.72 (0.44~7.69)
Jokem £ 0.158 2.36 (0.73~10.31)
5-HT 0.230 1.00 (1.00~1.01)
NE 0.143 1.01 (1.00~1.02)
DA 0.679 1.00 (0.98~1.02)

CHUREEA 2N AR R AN A AP A 2 MR EREFHPZERITS N 2. 3 AREEGE, HEGEXEFRESL 0,
SRR
Vriable “octurnal emission or irregular menstruation” showed a complete separation phenomenon in the Jiaotai Pill group and the combined group: among
the respondents, patients with a symptom score of two or three were missing, and the lower limit of the confidence interval was close to 0, so the results
need to be interpreted with caution.
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£ 5 TUMERIAY Bootstrap P BRI IELE

Table 5 Results of Bootstrap internal validation for predictive model

2H 5 A JR4E AUC (95% CI) SROUAE B IEJG AUC
THEHL R 1 0.838 (0.663~1.000) 0.169 0.669
LZEHIERE SSRIs e 2 0.836 (0.689~0.983) 0.176 0.660
LAY 3 0.868 (0.714~1.000) 0.143 0.725
A 4 0.937 (0.841~1.000) 0.128 0.809

FERY 1 PRSI+ 4R +BMI+SBP+DBP+2:4; HAMD 704+ 520 s 180 2. PE5I+ 4F6% +BMI+SBP+DBP+2£4; HAMD 434+ 5280
5 B 3. M5+ 4+ BMI+SBP+DBP+JE 4 HAMD 43 3+ 362885 5 H & A5 1574 4. 159 + % +BMI+SBP+DBP+ %4k HAMD

IR HE LR O+ IR B B 2R

Model 1: gender + age + BMI + SBP + DBP + baseline HAMD score + baseline amnesia; Model 2: gender + age + BMI + SBP + DBP + baseline HAMD
score + baseline palpitations; Model 3: gender + age + BMI + SBP + DBP + baseline HAMD score + baseline spermatorrhea or menstrual irregularities;

Model 4: gender + age + BMI + SBP + DBP + baseline HAMD score + baseline palpitations + baseline spermatorrhea or menstrual irregularities.
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