Supplementary Table S1. Geographic Distribution and Detection of Pertussis in Children Across Xinjiang Regions
	Region
	Total (n)
	Positive (n)
	Positive Rate (%)
	95% CI

	Karamay
	22
	5
	22.7
	10.1-43.4

	Aksu
	75
	13
	17.3
	10.4-27.4

	Kizilsu
	12
	2
	16.7
	4.7-44.8

	Changji
	133
	21
	15.8
	10.6-22.9

	Turpan
	51
	8
	15.7
	8.2-28.0

	Hami
	26
	4
	15.4
	6.2-33.5

	Hotan
	60
	9
	15.0
	8.1-26.1

	XPCC
	67
	10
	14.9
	8.3-25.3

	Bayingol
	43
	6
	14.0
	6.6-27.3

	Altay
	72
	9
	12.5
	6.7-22.1

	Ili
	115
	14
	12.2
	7.4-19.4

	Kashgar
	88
	9
	10.2
	5.5-18.3

	Tacheng
	72
	7
	9.7
	4.8-18.7

	Urumqi
	1370
	91
	6.6
	5.4-8.1

	Bortala
	34
	2
	5.9
	1.6-19.1

	Outside Xinjiang
	10
	0
	0.0
	0.0-27.8


Note: Differences in pertussis positivity rate across regions were statistically significant (χ² = 54.32, p < 0.001). The 95% confidence intervals were calculated using the Wilson score method. The total sample size was 2,250 with 210 positive cases (overall positive rate: 9.3%). CI, confidence interval; XPCC, Xinjiang Production and Construction Corps.












Supplementary Table S2. Vaccine effectiveness estimates by age-eligibility cohort
Comparison of three analysis cohorts to demonstrate the impact of including age-ineligible infants on VE estimates.
	Cohort
	n
	OR (95% CI)
	Vaccine effectiveness (95% CI)
	p-value

	All ages (biased reference)ᵃ
	2250
	0.48 (0.32–0.70)
	52.4% (29.7% to 67.7%)
	<0.001

	≥3 months (primary analysis)ᵇ
	2118
	0.53 (0.31–0.91)
	47.1% (9.4% to 69.1%)
	0.021

	≥6 months (sensitivity analysis)ᶜ
	1970
	0.61 (0.28–1.30)
	39.2% (–30.0% to 71.5%)
	0.200


Note: OR estimated by logistic regression comparing vaccinated (≥1 dose) versus unvaccinated. VE = (1 − OR) × 100%. ᵃ Includes children aged 0–2 months who are not yet eligible for the first DTaP dose under the Chinese NIP; this analysis is shown for reference only and is expected to overestimate VE due to confounding by age-ineligibility. ᵇ Primary analysis, restricted to children eligible for at least one DTaP dose under the Chinese NIP (first dose scheduled at 3 months).
ᶜ Sensitivity analysis, restricted to children eligible for the complete 3-dose primary series (≥6 months). OR, odds ratio; CI, confidence interval; VE, vaccine effectiveness; DTaP, diphtheria-tetanus-acellular pertussis vaccine; NIP, National Immunization Program.















Supplementary Table S3. Lymphocytosis by Age Group in Pertussis-Positive Children
	Age Group
	n
	Lymphocytosis( > 50%)
	Normal( ≤ 50%)
	Incidence(%)

	0–2 mo
	21
	17
	4
	81.0

	3–5 mo
	20
	18
	2
	90.0

	6–11 mo
	5
	1
	4
	20.0

	1–2 y
	5
	3
	2
	60.0

	3–5 y
	35
	14
	21
	40.0

	≥6 y
	86
	24
	62
	27.9


Note: Lymphocytosis was defined as lymphocyte percentage > 50%. Of the 210 PCR-positive children, 172 (81.9%) had lymphocyte percentage data available; 38 children were excluded from this stratified analysis owing to missing lymphocyte data. χ² = 43.568, p < 0.001 (comparison across all age groups). The incidence of lymphocytosis in infants (<6 months, n = 41) was 85.4% (35/41), substantially higher than that in older children (≥6 months, n = 131): 27.9% (24/86 in the ≥6-years group; p < 0.001). mo, months; y, years.















Supplementary Table S4. Comparison of Absolute Lymphocyte Count by Age Group Between Pertussis-Positive and Negative Children
	Age Group
	Group
	Lymphocyte Count
(× 10⁹/L, mean±SD)
	Lymphocyte Count
(× 10⁹/L, median)
	Fold Change
	p Value

	0–2 mo
	Positive
	13.23 ± 14.31
	10.47
	2.32
	<0.001

	
	Negative
	5.71 ± 2.15
	5.43
	
	

	3–5 mo
	Positive
	15.15 ± 15.94
	11.59
	2.68
	<0.001

	
	Negative
	5.65 ± 2.54
	5.34
	
	

	6–11 mo
	Positive
	10.15 ± 8.27
	10.01
	1.75
	0.003

	
	Negative
	5.79 ± 2.78
	5.57
	
	

	1–2 y
	Positive
	7.69 ± 4.27
	7.74
	1.60
	0.006

	
	Negative
	4.81 ± 2.99
	4.35
	
	

	3–5 y
	Positive
	4.53 ± 2.75
	3.73
	1.26
	0.002

	
	Negative
	3.59 ± 1.61
	3.41
	
	

	≥6 y
	Positive
	4.82 ± 3.72
	4.04
	1.50
	<0.001

	
	Negative
	3.21 ± 2.53
	2.84
	
	


[bookmark: _GoBack]Note: Data are presented as mean ± SD and median. p values were calculated using the independent samples t-test. Fold change = positive group mean / negative group mean. Sample sizes by age group — 0–2 mo: positive n = 23, negative n = 109; 3–5 mo: positive n = 24, negative n = 124; 6–11 mo: positive n = 5, negative n = 138; 1–2 y: positive n = 5, negative n = 131; 3–5 y: positive n = 51, negative n = 752; ≥6 y: positive n = 102, negative n = 786. Across all age groups, pertussis-positive children had significantly higher absolute lymphocyte counts than pertussis-negative children. SD, standard deviation; mo, months; y, years. All 210 PCR-positive and 2,040 PCR-negative children had complete absolute lymphocyte count data; this denominator differs from Supplementary Table S3 (n = 172 positive), where 38 positive cases had missing lymphocyte percentage data.









Supplementary Table S5.  Sensitivity analysis: adjusted multivariable logistic regression in the full cohort, including infants aged 0–2 months (n = 1,859 complete cases).
	Variable
	Level
	aOR (95% CI)
	p-value

	Age group (ref: 0–2 months)
	
	
	

	
	3–5 months
	1.00 (0.47–2.15)
	0.999

	
	6–11 months
	0.25 (0.09–0.75)
	0.013

	
	1–2 years
	0.15 (0.04–0.55)
	0.004

	
	3–5 years
	0.47 (0.24–0.93)
	0.029

	
	≥6 years
	1.15 (0.60–2.19)
	0.676

	Sex (ref: Male)
	
	
	

	
	Female
	1.21 (0.86–1.71)
	0.274

	Ethnicity (ref: Han)
	
	
	

	
	Hui
	0.38 (0.12–1.25)
	0.112

	
	Uyghur
	1.47 (0.98–2.19)
	0.060

	
	Kazakh
	1.72 (0.95–3.14)
	0.075

	
	Manchu
	Not estimable
	0.984

	
	Others
	Not estimable
	0.979

	Season (ref: Spring)
	
	
	

	
	Summer
	5.50 (3.49–8.67)
	<0.001

	
	Autumn
	1.58 (0.93–2.67)
	0.091

	
	Winter
	0.43 (0.19–1.01)
	0.053

	History of cough contact (ref: No)
	
	
	

	
	Yes
	2.45 (1.55–3.87)
	<0.001

	Paroxysmal cough (ref: No)
	
	
	

	
	Yes
	1.44 (1.00–2.05)
	0.047

	Lymphocytosis (>50%) (ref: No)
	
	
	

	
	Yes
	1.60 (1.09–2.35)
	0.017

	WBC category (ref: Decreased (<4×10⁹/L))
	
	
	

	
	Normal
	1.17 (0.27–5.09)
	0.830

	
	Elevated
	3.44 (0.79–14.97)
	0.100

	Model performance
	
	
	

	
	Complete-case sample size
	1,859
	

	
	AIC
	971.92
	

	
	AUC (95% CI)
	0.794 (0.759–0.830)
	

	
	Hosmer–Lemeshow p
	0.033
	


Note: Sensitivity analysis showing the adjusted multivariable logistic regression model applied to the full cohort (including infants aged 0–2 months who were age-ineligible for vaccination). This model is presented for comparison with the primary analysis (Table 5, n = 1,741 children aged ≥3 months). Three observations support the rationale for restricting the primary analysis to children aged ≥3 months: (i) the Hosmer–Lemeshow goodness-of-fit test was significant in the full model (p = 0.033), indicating inadequate calibration, whereas the ≥3-months primary model achieved good calibration (p = 0.216); (ii) the 3–5 months category in the full cohort showed an aOR of 1.00 (0.47–2.15, p = 0.999) with 0–2 months as reference, indicating that these two groups have similar baseline positivity, consistent with both being age-ineligible for the first DTaP dose; (iii) AIC was higher in the full model (971.92) than in the primary model (889.26), suggesting a worse fit even after accounting for the larger sample. aOR, adjusted odds ratio; CI, confidence interval; AIC, Akaike Information Criterion; AUC, area under the receiver operating characteristic curve.


































Supplementary Table S6. Respiratory pathogens detected by multiplex PCR among pertussis-negative children (n = 1,144 tested).
	Pathogen
	Positive, n
	Detection rate (%, of n = 1,144)

	Rhinovirus
	387
	33.8

	Mycoplasma pneumoniae
	197
	17.2

	Respiratory syncytial virus
	126
	11.0

	Adenovirus
	109
	9.5

	Influenza A
	26
	2.3

	Influenza B
	5
	0.4

	No pathogen detected
	438
	38.3

	≥2 pathogens detected
	131
	11.5


Note: Among 2,040 PCR-negative children, 1,144 (56.1%) underwent additional multiplex respiratory pathogen PCR testing at the discretion of the treating clinician; not all pertussis-negative children were tested. Detection rates were calculated using the number of tested children (n = 1,144) as the denominator. Individual pathogen categories are not mutually exclusive; children with co-detection contribute to multiple rows. At least one respiratory pathogen was detected in 706 of 1,144 tested children (61.7%).
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