	Table S1. Baseline characteristics of the study cohort before and after IPTW adjustment 

	Characteristic
	
	Original Cohort (Unweighted)
	
	IPTW Cohort (Weighted)*

	
	
	Non-PEG (N=68)
	PEG    (N=73)
	P value
	SMD
	
	Non-PEG (N=66.1)
	PEG  (N=73.8)
	SMD

	Age (years)
	
	54.46 (7.15)
	53.63 (7.60)
	0.507
	0.112
	
	54.51 (7.34)
	54.24 (7.73)
	0.036

	BSA (m²)
	
	1.52 (0.12)
	1.50 (0.11)
	0.284
	0.182
	
	1.51 (0.12)
	1.51 (0.10)
	0.023

	FIGO Stage
	
	
	
	0.112
	0.299
	
	
	
	0.050 

	Stage II
	
	30 (44%)
	43 (59%)
	
	
	
	31.3 (47.4%)
	36.8 (49.9%)
	

	Stage III/IV
	
	38 (56%)
	30 (41%)
	
	
	
	34.8 (52.6%)
	37.0 (50.1%)
	

	Pathology
	
	
	
	0.248
	0.225
	
	
	
	0.025

	Non-squamous
	
	4 (5.9%)
	9 (12%)
	
	
	
	5.2 (7.9%)
	6.4 (8.6%)
	

	Squamous
	
	64 (94%)
	64 (88%)
	
	
	
	60.9 (92.1%)
	67.4 (91.4%)
	

	Menopause Status
	
	
	
	0.949
	0.039
	
	
	
	0.000 

	No
	
	33 (49%)
	34 (47%)
	
	
	
	31.4 (47.5%)
	35.1 (47.5%)
	

	Yes
	
	35 (51%)
	39 (53%)
	
	
	
	34.7 (52.5%)
	38.7 (52.5%)
	

	Chemotherapy Regimen
	
	
	
	0.978
	0.038
	
	
	
	0.006

	nab-PTX + Platinum
	
	16 (24%)
	16 (22%)
	
	
	
	14.1 (21.3%)
	15.9 (21.6%)
	

	PTX + Platinum
	
	52 (76%)
	57 (78%)
	
	
	
	52.0 (78.7%)
	57.9 (78.4%)
	

	Year of Treatment
	
	
	
	0.005
	0.573
	
	
	
	0.037

	2019
	
	29 (43%)
	19 (26%)
	
	
	
	23.0 (34.8%)
	24.8 (33.6%)
	

	2020
	
	29 (43%)
	26 (36%)
	
	
	
	26.5 (40.1%)
	29.3 (39.7%)
	

	2021
	　
	10 (15%)
	28 (38%)
	
	
	
	16.6 (25.1%)
	19.7 (26.7%)
	　

	Notes: n (%) for categorical variables; mean (SD) for continuous variables; Unweighted Pvalues were calculated using the independent samples t-test for continuous variables and chi-squared test for categorical variables. *In the IPTW-weighted cohort, n values represent the sum of stabilized weights (Σwᵢ) rather than actual patient counts; percentages and means reflect weighted estimates. Actual patient counts remain N=68 and N=73 in the Non-PEG and PEG groups, respectively. Abbreviations: IPTW, inverse probability of treatment weighting; SMD, standardized mean difference; BSA, body surface area; FIGO, International Federation of Gynecology and Obstetrics; PEG, pegylated recombinant human G-CSF; PTX, paclitaxel; nab-PTX, nanoparticle albumin-bound paclitaxel.

	
	









	Table S2A. Secondary endpoints observed event rates and IPTW-weighted risks

	Endpoint
	　
	Non-PEG
	
	PEG
	　
	RD (95% CI)
	RR (95% CI)
	P value
	PFDR 

	
	
	observed            n/N (%)
	IPTW risk(%)
	
	observed            n/N (%)
	IPTW
risk(%)
	
	
	
	
	

	ANC G3/4
	
	33/68       (48.5%)
	54.10%
	
	10/73 (13.7%)
	13.10%
	
	-40.9 (-56.0, -25.9)
	0.24 (0.12, 0.48)
	<0.001
	<0.001

	WBC G3/4
	
	45/68     (66.2%)
	68.60%
	
	20/73 (27.4%)
	28.10%
	
	-40.5 (-56.4, -24.6)
	0.41 (0.27, 0.63)
	<0.001
	<0.001

	HGB G3/4
	
	26/68 (38.2%)
	35.50%
	
	14/73 (19.2%)
	19.50%
	
	-15.9 (-31.3, -0.5)
	0.55 (0.30, 1.01)
	0.054
	0.084

	PLT G3/4
	
	18/68 (26.5%)
	25.20%
	
	13/73 (17.8%)
	19.90%
	
	-5.3 (-20.1, 9.5)
	0.79 (0.40, 1.54)
	0.491
	0.54

	FN
	
	9/68 (13.2%)
	13.00%
	
	6/73 
(8.2%)
	7.80%
	
	-5.2 (-15.9, 5.6)
	0.60 (0.21, 1.71)
	0.341
	0.469

	ORR
	
	64/68 (94.1%)
	94.60%
	
	67/73 (91.8%)
	90.90%
	
	-3.6 (-12.5, 5.2)
	0.96 (0.87, 1.06)
	0.424
	0.518

	Any delay (>0 days)
	
	54/68 (79.4%)
	75.20%
	
	22/73 (30.1%)
	30.00%
	
	-45.2 (-61.3, -29.2)
	0.40 (0.27, 0.59)
	<0.001
	<0.001

	Delay ≥7 days
	
	36/68 (52.9%)
	51.10%
	
	11/73 (15.1%)
	14.40%
	
	-36.7 (-51.9, -21.6)
	0.28 (0.15, 0.53)
	<0.001
	<0.001

	RDI ≥85%
	
	40/68 (58.8%)
	57.20%
	
	57/73 (78.1%)
	77.70%
	
	20.5 (4.1, 36.9)
	1.36 (1.05, 1.76)
	0.02
	0.038

	Incomplete cycles
	
	6/68 (8.8%)
	11.60%
	
	10/73 (13.7%)
	14.80%
	
	3.2 (-9.8, 16.3)
	1.28 (0.47, 3.51)
	0.631
	0.631

	Compromised treatment delivery
	　
	60/68 (88.2%)
	86.80%
	　
	32/73 (43.8%)
	44.80%
	　
	-42.0 (-57.0, -26.9)
	0.52 (0.39, 0.69)
	<0.001
	<0.001

	Notes: Observed n/N (%) are unweighted counts and crude proportions in the original cohort; IPTW risk (%) are stabilized ATE IPTW-weighted risk estimates. P values and FDR-adjusted P values correspond to the weighted Poisson-robust model used to estimate relative risks. Abbreviations: ANC, absolute neutrophil count; WBC, white blood cell count; HGB, hemoglobin; PLT, platelet count; FN, febrile neutropenia; ORR, objective response rate; IPTW, inverse probability of treatment weighting; ATE, average treatment effect; RD, risk difference; RR, relative risk; CI, confidence interval; FDR, false discovery rate; RDI, relative dose intensity.

	
	









	Table S2B. Continuous secondary endpoints

	Endpoint
	　
	Non-PEG
	
	PEG 
	　
	MD
(95% CI)
	P value
	PFDR

	
	
	observed mean (SD)
	 IPTW mean (95% CI)
	
	observed mean (SD)
	IPTW   mean (95% CI)
	
	
	
	

	Delay Days
	
	7.34 (6.52)
	6.97 (5.36, 8.58)
	
	1.86 (3.34)
	1.82 (1.06, 2.58)
	
	-5.15 (-6.95, -3.35)
	<0.001
	<0.001

	Cycle Completion Ratio
	
	0.96 (0.14)
	0.94 (0.90, 0.98)
	
	0.93 (0.17)
	0.93 (0.89, 0.97)
	
	-0.02 (-0.08, 0.05)
	0.625
	0.625

	RTI
	
	0.86 (0.10)
	0.87 (0.85, 0.89)
	
	0.96 (0.07)
	0.96 (0.94, 0.98)
	
	0.09 (0.06, 0.12)
	<0.001
	<0.001

	RDI
	
	0.82 (0.14)
	0.81 (0.77, 0.85)
	
	0.89 (0.17)
	0.89 (0.85, 0.93)
	
	0.08 (0.02, 0.14)
	0.015
	0.024

	RT Duration (days)
	　
	25.34 (3.17)
	25.42 (24.68, 26.16)
	　
	25.26 (2.52)
	25.18 (24.63, 25.73)
	　
	-0.25 (-1.13, 0.68)
	0.601
	0.625

	Notes: Observed values are crude means with standard deviations (SD) in the original cohort. IPTW values are stabilized ATE IPTW-weighted mean estimates with 95% confidence intervals (CI). Mean differences (MD) and their 95% CI are from survey-weighted linear models. Abbreviations: IPTW, inverse probability of treatment weighting; ATE, average treatment effect; FDR, false discovery rate; RTI, relative time intensity; RDI, relative dose intensity; RT, radiotherapy.

	
	




	Table S3. Sensitivity analyses for the primary endpoint

	Method
	Estimand
	Risk difference (95% CI)
	Relative risk (95% CI)
	P value

	Primary analysis (IPTW, ATE; trim 99%)
	ATE
	-36.7 (-52.5, -21.0)
	0.36 (0.22, 0.61)
	<0.001

	Trim weights at 97.5th percentile
	ATE
	-36.5 (-52.2, -20.8)
	0.36 (0.22, 0.61)
	<0.001

	Trim weights at 95.0th percentile
	ATE
	-36.2 (-51.9, -20.6)
	0.36 (0.22, 0.61)
	<0.001

	Trim weights at 90.0th percentile
	ATE
	-35.7 (-51.2, -20.2)
	0.37 (0.22, 0.61)
	<0.001

	ATT estimand (effect on treated)
	ATT
	-40.5 (-56.8, -24.1)
	0.35 (0.22, 0.57)
	<0.001

	AIPW (doubly robust estimator)
	ATE
	-37.0 (-52.3, -22.2)
	0.37 (0.19, 0.56)
	<0.001

	Overlap weighting (OW)
	ATO
	-36.5 (-52.2, -20.8)
	0.36 (0.21, 0.61)
	<0.001

	TMLE (Super Learner)
	ATE
	-35.9 (-50.3, -21.5)
	0.37 (0.22, 0.60)
	—

	Notes: Risk differences (RD) are expressed in percentage points. Relative risk (RR) corresponds to survey-weighted log-link models, except TMLE which reports marginal RR. TMLE inference was based on the reported 95% CI (Wald-type); no p-value is provided. Abbreviations: IPTW, inverse probability of treatment weighting; ATE, average treatment effect; ATT, average treatment effect on the treated; OW, overlap weighting; ATO, average treatment effect in the overlap population; AIPW, augmented inverse probability weighting; TMLE, targeted maximum likelihood estimation; CI, confidence interval.



	Table S4A. HTBI summary under IPTW and overlap weighting

	HTBI definition
	Non-PEG median (IQR) [IPTW]
	PEG median (IQR) [IPTW]
	P (IPTW)
	Non-PEG median (IQR) [OW]
	PEG median (IQR) [OW]
	P (OW)

	HTBI_w3 
	15.00 (3.00–30.00)
	0.00 (0.00–6.00)
	1.30×10⁻⁸
	15.00 (0.00–30.00)
	0.00 (0.00–6.00)
	2.40×10⁻⁸

	HTBI_w5
	15.00 (5.00–30.00)
	0.00 (0.00–6.00)
	1.30×10⁻⁸
	15.00 (0.00–30.00)
	0.00 (0.00–6.00)
	2.30×10⁻⁸

	HTBI_w10 
	18.00 (6.00–31.00)
	0.00 (0.00–10.00)
	2.60×10⁻⁸
	15.00 (0.00–31.00)
	0.00 (0.00–10.00)
	4.80×10⁻⁸

	Notes: HTBI_w3, HTBI_w5, and HTBI_w10 denote HTBI variants with FN weights of 3, 5, and 10, respectively. Medians (IQR) are weighted quantiles within each weighting scheme. P values are from design-based Wilcoxon rank tests comparing PEG vs Non-PEG. Abbreviations: HTBI, hematologic toxicity burden index; IPTW, inverse probability of treatment weighting; OW, overlap weighting; FN, febrile neutropenia.

	
	





	Table S4B. ANC grade threshold decomposition

	Weighting scheme
	Threshold
	OR (95% CI)
	P value

	IPTW (ATE)
	Grade ≥1
	0.131 (0.036–0.484)
	0.002

	
	Grade ≥2
	0.200 (0.085–0.469)
	<0.001

	
	Grade ≥3
	0.077 (0.022–0.268)
	<0.001

	
	Grade ≥4
	0.168 (0.032–0.891)
	0.036

	OW (ATO)
	Grade ≥1
	0.152 (0.042–0.548)
	0.004

	
	Grade ≥2
	0.206 (0.088–0.483)
	<0.001

	
	Grade ≥3
	0.073 (0.021–0.259)
	<0.001

	
	Grade ≥4
	0.128 (0.019–0.869)
	0.035

	Notes: OR < 1 indicates lower odds of more severe ANC grade under PEG. Abbreviations: ANC, absolute neutrophil count; OR, odds ratio; IPTW, inverse probability of treatment weighting; OW, overlap weighting; ATE, average treatment effect; ATO, average treatment effect in the overlap population; CI, confidence interval.









	Table S4C. Exploratory causal mediation analysis for compromised treatment delivery

	Weighting
	Mediator
	Processing
	ACME (95% CI)
	P (ACME)
	ADE (95% CI)
	P (ADE)
	Total effect (95% CI)
	P (TE)
	Prop. mediated

	IPTW (ATE)
	HTBI_w3
	raw
	-0.116 (-0.226, -0.012)
	0.032
	-0.311 (-0.486, -0.125)
	0.002
	-0.427 (-0.542, -0.280)
	<0.001
	0.272

	OW (ATO)
	HTBI_w3
	raw
	-0.117 (-0.225, -0.014)
	0.022
	-0.302 (-0.483, -0.124)
	<0.001
	-0.419 (-0.540, -0.271)
	<0.001
	0.279

	IPTW (ATE)
	HTBI_w3
	cap99
	-0.114 (-0.225, -0.012)
	0.032
	-0.314 (-0.486, -0.127)
	0.002
	-0.428 (-0.543, -0.280)
	<0.001
	0.267

	OW (ATO)
	HTBI_w3
	cap99
	-0.115 (-0.222, -0.014)
	0.022
	-0.305 (-0.491, -0.125)
	<0.001
	-0.420 (-0.540, -0.270)
	<0.001
	0.273

	IPTW (ATE)
	HTBI_w3
	log1p
	-0.071 (-0.171, 0.012)
	0.08
	-0.352 (-0.517, -0.163)
	<0.001
	-0.423 (-0.554, -0.268)
	<0.001
	0.169

	OW (ATO)
	HTBI_w3
	log1p
	-0.066 (-0.157, 0.018)
	0.104
	-0.347 (-0.519, -0.172)
	<0.001
	-0.414 (-0.549, -0.261)
	<0.001
	0.16

	IPTW (ATE)
	HTBI_w5
	raw
	-0.120 (-0.228, -0.015)
	0.032
	-0.307 (-0.486, -0.122)
	<0.001
	-0.426 (-0.541, -0.280)
	<0.001
	0.28

	OW (ATO)
	HTBI_w5
	raw
	-0.120 (-0.226, -0.017)
	0.024
	-0.298 (-0.482, -0.122)
	<0.001
	-0.418 (-0.541, -0.272)
	<0.001
	0.287

	IPTW (ATE)
	HTBI_w5
	cap99
	-0.118 (-0.228, -0.014)
	0.032
	-0.310 (-0.488, -0.123)
	<0.001
	-0.428 (-0.543, -0.280)
	<0.001
	0.275

	OW (ATO)
	HTBI_w5
	cap99
	-0.118 (-0.226, -0.017)
	0.024
	-0.302 (-0.489, -0.124)
	<0.001
	-0.420 (-0.541, -0.270)
	<0.001
	0.281

	IPTW (ATE)
	HTBI_w5
	log1p
	-0.072 (-0.169, 0.010)
	0.078
	-0.351 (-0.517, -0.162)
	<0.001
	-0.423 (-0.554, -0.268)
	<0.001
	0.17

	OW (ATO)
	HTBI_w5
	log1p
	-0.067 (-0.161, 0.014)
	0.1
	-0.347 (-0.518, -0.171)
	<0.001
	-0.414 (-0.549, -0.260)
	<0.001
	0.162

	IPTW (ATE)
	HTBI_w10
	raw
	-0.126 (-0.236, -0.021)
	0.024
	-0.300 (-0.482, -0.118)
	<0.001
	-0.426 (-0.540, -0.282)
	<0.001
	0.295

	OW (ATO)
	HTBI_w10
	raw
	-0.125 (-0.230, -0.024)
	0.024
	-0.292 (-0.475, -0.120)
	<0.001
	-0.418 (-0.541, -0.274)
	<0.001
	0.3

	IPTW (ATE)
	HTBI_w10
	cap99
	-0.123 (-0.236, -0.020)
	0.024
	-0.304 (-0.485, -0.120)
	<0.001
	-0.428 (-0.543, -0.282)
	<0.001
	0.289

	OW (ATO)
	HTBI_w10
	cap99
	-0.123 (-0.229, -0.023)
	0.024
	-0.297 (-0.486, -0.123)
	<0.001
	-0.420 (-0.542, -0.273)
	<0.001
	0.293

	IPTW (ATE)
	HTBI_w10
	log1p
	-0.072 (-0.164, 0.007)
	0.078
	-0.351 (-0.519, -0.168)
	<0.001
	-0.423 (-0.555, -0.267)
	<0.001
	0.17

	OW (ATO)
	HTBI_w10
	log1p
	-0.067 (-0.157, 0.010)
	0.096
	-0.347 (-0.518, -0.173)
	<0.001
	-0.414 (-0.548, -0.259)
	<0.001
	0.162

	Notes: The outcome was compromised treatment delivery. HTBI_w3, HTBI_w5, and HTBI_w10 denote HTBI variants with FN weights of 3, 5, and 10, respectively. “raw” indicates the untransformed HTBI value. “cap99” indicates winsorization at the 99th percentile to reduce the influence of extreme outliers. “log1p” indicates log-transformation using log(1+HTBI) to mitigate right-skewness and zero inflation while preserving zero values. ACME, ADE, and total effect are reported on the risk-difference scale (probability units). Abbreviations: ACME, average causal mediation effect; ADE, average direct effect; ATE, average treatment effect; ATO, average treatment effect in the overlap population; CI, confidence interval; FN, febrile neutropenia; HTBI, hematologic toxicity burden index; IPTW, inverse probability of treatment weighting; OW, overlap weighting; Prop. mediated, proportion of the total effect mediated; TE, total effect.






Figure 1. Unweighted efficacy and safety profiles across the three treatment groups.
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Figure 2. Diagnostics of the propensity score model and baseline covariate balance. (A) Propensity score overlap between the Non-PEG (n = 68) and PEG (n = 73) groups (AUC = 0.689). (B) Log-scale distribution of IPTW, confirming the absence of extreme weights (retained ESS = 88.3%). (C) Love plot comparing absolute standardized mean differences (|SMD|) of covariates before (red triangles) and after (blue circles) IPTW adjustment. The dashed line marks the balance threshold of |SMD| = 0.1.
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Figure 3. Impact of prophylactic PEG on clinical outcomes following IPTW adjustment. (A) Bar chart comparing the weighted incidence rate of the primary endpoint between the Non-PEG (N=68) and PEG (N=73) groups. Error bars represent 95% confidence intervals (CI). Key causal inference metrics, including risk difference (RD), relative risk (RR), number needed to treat (NNT), and E-value, are annotated. (B) Forest plot detailing the relative risks (RR) of secondary endpoints, categorized by toxicity, efficacy, and treatment deliverability. Squares indicate point estimates of RR on a logarithmic scale, and horizontal lines represent 95% CIs. P-values were adjusted for multiple comparisons using the false discovery rate (FDR) method.
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Figure 4. Analysis of composite clinical benefit and treatment effect across subgroups. (A) Cascade bar chart illustrating the stepwise filtering process leading to overall clinical benefit (OCB). (B) Forest plot of the primary endpoint across subgroup strata. Numbers in parentheses indicate unweighted sample sizes (Non-PEG/PEG). P for interaction was obtained from treatment-by-subgroup interaction terms. RR < 1 favors PEG.
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