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Background

The inactivated quadrivalent influenza vaccine (IIV4) and the 23-valent pneumococcal polysaccharide vaccine (PPSV23) are widely administered. However, there was limited clinical evidence on the immunogenicity and safety of administration of the two vaccines in individuals with chronic diseases, especially concerning simultaneous administration.





Methods

A total of 480 participants aged ≥60 years were randomly assigned to receive simultaneous or separate administration of IIV4 and PPSV23 and categorized into the Chronic Disease group or Healthy group based on their baseline health status. Blood samples were drawn before and 28 days after each vaccination to test the antibodies against all four influenza virus strains and 23 pneumococcus serotypes.





Results

The geometric mean titer ratios (Chronic Disease group/Healthy group) of influenza antibodies ranged from 1.04 to 1.37 in the whole population and from 1.02 to 1.39 in the simultaneous administration population. The geometric mean concentration ratios of pneumococcal antibodies ranged from 0.87 to 1.12 in the whole population and from 0.97 to 1.33 in the simultaneous administration population. All ratios met the criteria for non-inferiority. The rate of adverse events was 0.96% in the Chronic Disease group and 1.47% in the Healthy group, with most events being mild (grade 1). No serious adverse events were observed.





Conclusion

The immunogenicity and safety profiles of IIV4 and PPSV23, particularly when administered simultaneously, in individuals with chronic diseases were comparable to those in healthy individuals, supporting the vaccination strategy of IIV4 and PPSV23 in chronic disease population.
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1 Introduction

Individuals with chronic diseases face a higher risk of complications than healthy individuals when infected with infectious diseases, such as influenza and pneumonia, which could lead to prolonged illness, hospitalization, and even death (1, 2). Individuals with diabetes, hypertension, and other chronic diseases exhibit significantly higher rates of influenza-related hospitalizations and excess mortality compared to healthy individuals (3–5). These heightened risks have also been observed consistently in pneumococcal infections (6, 7).

Multiple studies have demonstrated the benefits of administering seasonal influenza vaccines and pneumococcal polysaccharide vaccines to individuals with chronic diseases (8–10). Influenza vaccination was well-tolerated and significantly reduced the hospitalization and mortality rates among diabetic patients (11, 12). Influenza vaccination could also lower the risk of chronic kidney disease (CKD) in hypertensive patients and reduce the need for kidney replacement therapy (13, 14). This potential protective effect could persist during both influenza and non-influenza seasons. The 23-valent pneumococcal polysaccharide vaccine (PPSV23) vaccination could reduce the disease burden of invasive pneumococcal diseases (15, 16) and demonstrate significant cost-effectiveness (17) among older individuals and individuals with underlying conditions such as chronic obstructive pulmonary disease (COPD), diabetes, and heart disease. Administering both influenza vaccines and PPSV23 to COPD patients can reduce pneumonia-related hospitalizations by 63% and overall mortality by 81% (18).

However, there was limited clinical evidence on the immunogenicity and safety profiles of these two vaccines in chronic disease population, especially on simultaneous administration in this population. Therefore, this clinical trial aimed to evaluate these profiles in individuals with chronic diseases that were not contraindicated for vaccination, and to provide evidence for developing vaccination strategies, particularly regarding simultaneous administration, in chronic disease populations.




2 Materials and methods



2.1 Study design and participants

This phase IV, controlled, open-label, non-inferiority trial (ClinicalTrials.gov ID: NCT05471531) was conducted by Taizhou City Center for Disease Control and Prevention to evaluate the immunogenicity and safety profiles of quadrivalent inactivated influenza vaccine (IIV4) and PPSV23 in individuals with chronic diseases based on our previous study (19).

Participants (aged ≥60 years) who were able to comprehend and sign informed consent were screened. The key exclusion criteria were participants who (1) had received the 2021–2022 seasonal influenza vaccine prior to the screening; (2) had received PPSV23 within the past five years; (3) had a documented history of severe allergic reactions to the two vaccines; (4) had been diagnosed with uncontrolled epilepsy or other severe neurological condition; (5) were currently suffering from fever, acute exacerbation of a chronic condition, uncontrolled serious chronic disease or acute illness; (6) had any additional risk factors that the investigator considered unsuitable for participation. Detailed inclusion and exclusion criteria are provided in the Supplementary Materials.

All essential documents for this study received ethical approval from the Ethics Committee of Taizhou City Hospital of Traditional Chinese and Western Medicine (approval number: 2021-Ethics Review-11). All procedures were conducted in accordance with the Declaration of Helsinki and Good Clinical Practice (GCP) guidelines issued by the International Council for Harmonization (ICH). Written informed consent was obtained from all participants prior to screening.




2.2 Investigational vaccines

The IIV4 and PPSV23 were both developed and produced by Sinovac Biotech Co., Ltd.,(Beijing, China). Each 0.5 mL dose of the IIV4 contained 60 µg of hemagglutinin, 15 µg per strain, covering four WHO-recommended influenza virus strains for the 2021–2022 season: A/Victoria/2570/2019 (H1N1) pdm09-like virus, A/Cambodia/e0826360/2020 (H3N2)-like virus, B/Washington/02/2019 (B/Victoria lineage)-like virus, and B/Phuket/2027/2013 (B/Yamagata lineage)-like virus. Each 0.5 mL dose of PPSV23 contained 25 µg of capsular polysaccharides for each of the 23 serotypes (1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F).




2.3 Procedures

A total of 480 participants aged ≥60 years were enrolled and randomly assigned to receive simultaneous or separate administration of IIV4 in the right arm and PPSV23 in the left arm. In the simultaneous administration population, 160 participants received a dose of IIV4 and a dose of PPSV23 on day 0. In the separate administration population, 160 participants received a dose of IIV4 on day 0 and a dose of PPSV23 on day 28 (separate administration population 1, S1) and 160 participants received a dose of PPSV23 on day 0 and a dose of IIV4 on day 28 (separate administration population 2, S2). All participants were categorized into the Chronic Disease group (C group) or Healthy group (H group) based on their baseline health status. Blood samples were drawn before and 28 days after each vaccination. Antibodies against the four influenza virus strains and the 23 pneumococcal serotypes were assessed. For safety monitoring, participants were instructed to report all adverse events that occurred within 28 days after each vaccination. Serious adverse events were recorded throughout the trial. Adverse events were graded based on the guidelines of the China National Medical Products Administration (NMPA) (20).





2.4 Statistical analysis



2.4.1 Sample size

The primary goal was to determine whether the immunogenicity of IIV4 in the C group was non-inferior to that in the H group as assessed by antibody geometric mean titers (GMTs) against the four influenza virus strains at 28 days following vaccination. The secondary goal was to determine whether the immunogenicity of PPSV23 in the C group was non-inferior to that in the H group, as assessed by antibody geometric mean concentrations (GMCs) against the 23 pneumococcal serotypes at 28 days following vaccination. To evaluate the non-inferiority, the lower limits of the 95% confidence intervals (CIs) for the GMT ratios (GMTC group/GMTH group) needed to exceed 0.5 (21). This equates to the lower limits of the 95% CIs for the log-transformed GMT differences exceed −0.301. Assuming N C group: N H group = 1:1, a one-sided α = 0.025, an overall power of 80%, and the standard deviation after logarithmic transformation was 0.45, the required effective sample size for each group was calculated as 60 participants using the NCSS-PASS software (version: 15.0.5). Considering a 10% dropout rate, each group was planned to recruit 67 participants. And considering the goals of the previous study (19), the final participants were 480 in total.




2.4.2 Immunogenicity assessment

Antibody GMTs, GMCs, geometric mean fold rises (GMFR) and the corresponding 95% CIs were calculated for each group, and differences between groups were tested using analysis of variance (ANOVA) on log-transformed values. The seroconversion rates (SCR) and seroprotection rates (SPR) of IIV4, the 2-fold increase rate of PPSV23, and the corresponding 95% CIs were calculated and differences between groups were tested using the χ² tests or Fisher’s exact test.

Non-inferiority comparisons were analyzed using the analysis of covariance (ANCOVA). Logarithmically transformed post-vaccination antibody GMTs and GMCs were defined as the dependent variable and logarithmically transformed pre-vaccination antibody GMTs or GMCs were defined as the covariate. The least-squares means and 95% CIs for the GMT or GMC ratios between groups were calculated. Non-inferiority was demonstrated if the lower limit of the 95% CI for the GMT or GMC ratio (C group/H group) was greater than 0.5 (21).

The SPR for influenza hemagglutination inhibition (HI) antibodies was characterized as the percentage of participants with an HI titer ≥1:40. The SCR was characterized as the percentage of participants with either a baseline HI titer < 1:10 and a post-vaccination HI titer ≥ 1:40, or a baseline HI titer ≥1:10 and a ≥ 4-fold increase after vaccination (22). The 2-fold increase rate for PPSV23 was characterized as the percentage of participants with at least a 2-fold rise in post-vaccination antibody concentration compare to baseline.

All immunogenicity assessments were performed in the per-protocol set, defined as participants who completed scheduled vaccinations, provided valid serological values at all time points, and demonstrated full compliance without protocol deviations.




2.4.3 Safety assessment

Safety assessments included the recording of adverse events within 28 days following IIV4 and PPSV23 vaccination, and monitoring of serious adverse events throughout the trial. The severity of adverse event was graded according to the National Medical Products Administration (NMPA) guideline (20). The rates and severity grading were assessed in the safety set, which included all participants who received at least one dose of the vaccines. Participants who received the erroneous vaccine were analyzed according to the vaccines they actually received in adherence to the All Subjects as Treated (ASaT) principle. Intergroup comparisons were assessed using Fisher’s exact test.





2.5 Serological assays

Serological analyses were performed using standardized methodologies aligned with WHO technical specifications. The antibodies against four influenza vaccine-associated strains (A/Victoria/2570/2019 (H1N1) pdm09-like virus; A/Cambodia/e0826360/2020 (H3N2)-like virus; B/Washington/02/2019 (B/Victoria lineage)-like virus; B/Phuket/2027/2013 (B/Yamagatalineage)-like virus)) were quantified through standardized HI assays performed in strict accordance with the WHO Manual for Laboratory Diagnosis and Virological Surveillance of Influenza (23). The international certified reference standards of influenza antigens were purchased from the National Institute for Biological Standards and Control (NIBSC, London, UK). Pneumococcal serotype-specific IgG antibody concentrations against 23 vaccine-related serotypes were quantified using WHO-validated quantitative enzyme linked immunosorbent assay (ELISA) protocols as detailed in the WHO Manual for Pneumococcal Polysaccharide ELISA (24). Certified pneumococcal polysaccharide standards were purchased from the American Type Culture Collection (ATCC, Manassas, VA, USA).





3 Results



3.1 Study population

A total of 480 participants were recruited in this clinical trial, 43.33% of whom had pre-existing chronic diseases, primarily hypertension (27.29%), obesity (7.92%), and diabetes (5.00%) (Supplementary Table S1). The participants were randomly assigned to the simultaneous vaccination population (95 healthy individuals, 65 individuals with chronic diseases), the separate administration population S1 (83 healthy individuals, 77 individuals with chronic diseases), and the separate administration population S2 (94 healthy individuals, 66 individuals with chronic diseases). And they were categorized into the Chronic Disease group (C group) or Healthy group (H group) based on their baseline health status. In the simultaneous vaccination population, participants received 1 dose of IIV4 and 1 dose of PPSV23 simultaneously on day 0. In the separate administration population S1, participants received 1 dose of IIV4 on day 0 and 1 dose of PPSV23 on day 28. In the separate administration population S2, participants received 1 dose of PPSV23 on day 0 and 1 dose of IIV4 on day 28 (Figure 1).
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Figure 1 | Flowchart of participants’ disposition.




3.2 Demographic characteristics

The mean age of participants in the Healthy group (H group) and Chronic Disease group (C group) were 68.46 ± 5.18 years and 68.76 ± 5.52 years, respectively (Table 1). All participants were of Han ethnicity. The gender ratios and mean height in the two groups were similar. The mean weight in the H group were lower than that in the C group (p=0.0020). Similarly, except for the difference in mean weight, there were no differences between the Health subgroup (H subgroup) and the Chronic Disease subgroup (C subgroup) in the simultaneous administration population.


Table 1 | Demographic characteristics and health conditions of participants.
	Population
	Characteristics
	H group or subgroup
	C group or subgroup
	Total
	P-value



	All
	N
	272
	208
	480
	 


	Age, years *
	68.46 ± 5.18
	68.76 ± 5.52
	68.59 ± 5.33
	0.5351


	Age groups, years
	60-69, n (%)
	175 (64.34)
	123 (59.13)
	298 (62.08)
	0.2781


	70-79, n (%)
	87 (31.99)
	78 (37.50)
	165 (34.38)


	80-89, n (%)
	10 (3.68)
	7 (3.37)
	17 (3.54)


	Gender
	Male, n (%)
	132 (48.53)
	96 (46.15)
	228 (47.50)
	0.6055


	Female, n (%)
	140 (51.47)
	112 (53.85)
	252 (52.50)


	Ethnicity
	Han, n (%)
	272 (100.00)
	208 (100.00)
	480 (100.00)
	1.0000


	Height, cm*
	162.05 ± 8.43
	161.17 ± 8.61
	161.67 ± 8.51
	0.2618


	Weight, kg*
	63.70 ± 9.31
	67.82 ± 12.12
	65.49 ± 10.80
	<0.0001


	Simultaneous
population**
	N
	95
	65
	160
	 


	Age, years *
	68.55 ± 5.37
	68.09 ± 5.22
	68.36 ± 5.30
	0.5952


	Age groups, years
	60-69, n (%)
	64 (67.37)
	42 (64.62)
	106 (66.25)
	0.8201


	70-79, n (%)
	27 (28.42)
	22 (33.85)
	49 (30.63)


	80-89, n (%)
	4 (4.21)
	1 (1.54)
	5 (3.13)


	Gender
	Male, n (%)
	40 (42.11)
	34 (52.31)
	74 (46.25)
	0.2037


	Female, n (%)
	55 (57.89)
	31 (47.69)
	86 (53.75)


	Ethnicity
	Han, n (%)
	95 (100.00)
	65 (100.00)
	160 (100.00)
	1.0000


	Height, cm*
	162.09 ± 8.56
	162.23 ± 8.15
	162.15 ± 8.37
	0.9200


	Weight, kg*
	63.46 ± 9.30
	69.48 ± 13.22
	65.91 ± 11.41
	0.0020





*Mean ± standard deviation; **simultaneous population, simultaneous administration population; H group or subgroup, Healthy group or subgroup; C group or subgroup, chronic disease group or subgroup.






3.3 Immunogenicity



3.3.1 Immunogenicity of IIV4 in the chronic disease group and the healthy group

Before IIV4 vaccination, GMTs of HI antibodies against four influenza virus strains in the H group and the C group ranged from 11.90 to 61.11 and from 12.89 to 75.79, respectively (Table 2). The SPRs in the two groups ranged from 14.57% to 78.95% and from 17.07% to 88.78%, respectively. For the A/H3N2 strain, the GMT and SPR in the C group were higher than those in the H group (p=0.0051 and p=0.0102, respectively). For the other three strains, there were no differences in GMTs and SPRs between the two groups.


Table 2 | Pre-vaccination antibodies against four influenza virus strains.
	Population
	Strain
	Variable
	H group or subgroup
	C group or subgroup
	Total
	P-value


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	All
	N
	 
	247
	 
	205
	 
	452
	 
	 


	A/H1N1
	SPR, % (n)
	21.05 (52)
	16.14,26.67
	21.46 (44)
	16.05,27.72
	21.24 (96)
	17.56-25.30
	0.9153


	 
	GMT
	11.90
	10.42,13.59
	12.89
	10.99,15.11
	12.34
	11.14-13.66
	0.4459


	A/H3N2
	SPR, % (n)
	78.95 (195)
	73.33,83.86
	88.78 (182)
	83.64,92.75
	83.41 (377)
	79.65-86.72
	0.0051


	 
	GMT
	61.11
	54.46,68.57
	75.79
	67.52,85.07
	67.37
	62.06-73.15
	0.0102


	B/Victoria
	SPR, % (n)
	14.57 (36)
	10.42,19.60
	17.07 (35)
	12.19,22.94
	15.71 (71)
	12.48-19.40
	0.4674


	 
	GMT
	12.95
	11.71,14.32
	13.56
	12.09,15.20
	13.22
	12.26-14.25
	0.5501


	B/Yamagata
	SPR, % (n)
	53.04 (131)
	46.61,59.39
	51.71 (106)
	44.64,58.72
	52.43 (237)
	47.72-57.12
	0.7782


	 
	GMT
	32.96
	29.75,36.51
	31.57
	28.46,35.01
	32.32
	30.05-34.76
	0.5635


	Simultaneous
population*
	N
	 
	91
	 
	65
	 
	156
	 
	 


	A/H1N1
	SPR, % (n)
	21.98 (20)
	13.97,31.88
	23.08 (15)
	13.53,35.19
	22.44 (35)
	16.15,29.80
	0.8711


	 
	GMT
	12.96
	10.33,16.25
	12.38
	9.42,16.26
	12.71
	10.70,15.10
	0.7972


	A/H3N2
	SPR, % (n)
	76.92 (70)
	66.91,85.11
	89.23 (58)
	79.06,95.56
	82.05 (128)
	75.11,87.73
	0.0483


	 
	GMT
	56.35
	46.41,68.43
	65.33
	53.82,79.29
	59.93
	52.20,68.81
	0.2988


	B/Victoria
	SPR, % (n)
	16.48 (15)
	9.53,25.73
	7.69 (5)
	2.54,17.05
	12.82 (20)
	8.01,19.10
	0.1054


	 
	GMT
	13.26
	11.17,15.72
	13.92
	11.85,16.35
	13.53
	12.01,15.24
	0.6796


	B/Yamagata
	SPR, % (n)
	49.45 (45)
	38.80,60.14
	47.69 (31)
	35.15,60.46
	48.72 (76)
	40.65,56.84
	0.8285


	 
	GMT
	28.83
	24.64,33.73
	29.05
	24.33,34.68
	28.92
	25.74,32.49
	0.9494





*Simultaneous population, simultaneous administration population. H group or subgroup, Healthy group or subgroup; C group or subgroup, chronic disease group or subgroup. SPR, seroprotection rate (≥1:40); GMT, geometric mean titer.



At 28 days after IIV4 vaccination, the ANCOVA adjusted GMTs of HI antibodies against the four influenza virus strains showed significant increases, ranging from 88.99 to 612.51 in the H group and from 101.73 to 840.63 in the C group (Figure 2A). The GMT ratios of the C group to the H group (C group/H group) ranged from 1.04 to 1.37, all the lower limits of the 95% CIs (0.83-1.00) exceeded the non-inferiority thresholds. The SPRs, SCRs and GMFRs in both the H group and the C group reached >80%, >70% and >5-fold, respectively, with all values meeting the immunogenicity criteria of European Medicines Agency for influenza vaccines (25) (Table 3). And there were no differences in SPRs, SCRs, and GMFRs between the two groups.

[image: Two forest plots, labeled A and B, compare GMT (Geometric Mean Titre) ratios and confidence intervals for influenza strains A/H1N1, A/H3N2, B/Victoria, and B/Yamagata. Plot A shows GMT data for healthy and chronic disease groups, while Plot B displays data for healthy and chronic disease subgroups. Confidence intervals and GMT values are provided for each group and strain. Horizontal bars depict confidence intervals with points indicating GMT ratios.]
Figure 2 | GMTs and GMT ratios of influenza antibodies against four influenza virus strains after IIV4 vaccination. At 28 days after IIV4 vaccination, the antibody GMTs, GMT ratios (Chronic Disease group/ Healthy group), and 95% CIs were calculated. To evaluate the non-inferiority, the lower limits of the 95% CIs for the GMT ratios needed to exceed 0.5. (A) the entire clinical trial population; (B) simultaneous administration population. GMT, geometric mean titer; HI, hemagglutination inhibition; IIV4, inactivated quadrivalent influenza vaccine; CI, confidence interval.


Table 3 | Post-vaccination antibodies against four influenza virus strains.
	Population
	Strain
	Variable
	H group or subgroup
	C group or subgroup
	Total
	P-value


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	All
	N
	 
	247
	 
	205
	 
	452
	 
	 


	A/H1N1
	SPR, % (n)
	90.69 (224)
	86.36,94.01
	94.15 (193)
	90.00,96.94
	92.26 (417)
	89.40-94.55
	0.1709


	SCR, % (n)
	89.07 (220)
	84.50,92.67
	93.17 (191)
	88.81,96.22
	90.93 (411)
	87.90-93.41
	0.1306


	GMFR
	50.14
	40.19,62.54
	67.33
	53.15,85.29
	57.31
	48.76-67.35
	0.0740


	A/H3N2
	SPR, % (n)
	97.98 (242)
	95.34,99.34
	99.51 (204)
	97.31,99.99
	98.67 (446)
	97.13-99.51
	0.2278


	SCR, % (n)
	76.11 (188)
	70.30,81.29
	76.10 (156)
	69.66,81.76
	76.11 (344)
	71.90-79.97
	0.9969


	GMFR
	8.56
	7.14,10.26
	7.60
	6.30,9.18
	8.11
	7.12-9.24
	0.3769


	B/Victoria
	SPR, % (n)
	82.59 (204)
	77.28,87.11
	83.41 (171)
	77.60,88.23
	82.96 (375)
	79.18-86.32
	0.8166


	SCR, % (n)
	72.47 (179)
	66.45,77.94
	73.66 (151)
	67.07,79.55
	73.01 (330)
	68.66-77.05
	0.7768


	GMFR
	6.80
	5.80,7.97
	7.60
	6.36,9.10
	7.15
	6.35-8.05
	0.3559


	B/Yamagata

	SPR, % (n)
	94.33 (233)
	90.67,96.87
	96.59 (198)
	93.09,98.62
	95.35 (431)
	92.99-97.10
	0.2572


	SCR, % (n)
	70.85 (175)
	64.75,76.44
	70.73 (145)
	63.99,76.86
	70.8 (320)
	66.37-74.95
	0.9780


	GMFR
	5.18
	4.44,6.04
	5.52
	4.69,6.48
	5.33
	4.77-5.95
	0.5782


	Simultaneous
population*
	N
	 
	91
	 
	65
	 
	156
	 
	 


	A/H1N1
	SPR, % (n)
	92.31 (84)
	84.79,96.85
	90.77 (59)
	80.98,96.54
	91.67 (143)
	86.17,95.49
	0.7318


	SCR, % (n)
	90.11 (82)
	82.05,95.38
	89.23 (58)
	79.06,95.56
	89.74 (140)
	83.88,94.02
	0.8584


	GMFR
	39.61
	27.27,57.52
	55.72
	37.41,82.99
	45.66
	34.78,59.94
	0.2231


	A/H3N2
	SPR, % (n)
	100.00 (91)
	96.03,100.00
	100.00 (65)
	94.48,100.00
	100.00 (156)
	97.66,100.00
	1.0000


	SCR, % (n)
	75.82 (69)
	65.72,84.19
	78.46 (51)
	66.51,87.69
	76.92 (120)
	69.51,83.28
	0.6999


	GMFR
	8.63
	6.49,11.48
	7.92
	5.74,10.91
	8.33
	6.74,10.28
	0.6900


	B/Victoria
	SPR, % (n)
	81.32 (74)
	71.78,88.72
	86.15 (56)
	75.34,93.47
	83.33 (130)
	76.54,88.81
	0.4243


	SCR, % (n)
	68.13 (62)
	57.53,77.51
	78.46 (51)
	66.51,87.69
	72.44 (113)
	64.72,79.28
	0.1546


	GMFR
	6.41
	4.92,8.36
	7.50
	5.67,9.92
	6.85
	5.65,8.29
	0.4267


	B/Yamagata
	SPR, % (n)
	91.21 (83)
	83.41,96.13
	98.46 (64)
	91.72,99.96
	94.23 (147)
	89.33,97.33
	0.0810


	SCR, % (n)
	67.03 (61)
	56.39,76.53
	73.85 (48)
	61.46,83.97
	69.87 (109)
	62.02,76.95
	0.3605


	GMFR
	4.95
	3.98,6.16
	6.13
	4.71,7.97
	5.41
	4.58,6.40
	0.2151





*Simultaneous population, simultaneous administration population. H group or subgroup, Healthy group or subgroup; C group or subgroup, chronic disease group or subgroup. SPR, seroprotection rate (≥1:40); SCR, seroconversion rate; GMFR, geometric mean fold rise.






3.3.2 Immunogenicity of IIV4 in the chronic disease subgroup and the healthy subgroup after simultaneous vaccination

In the simultaneous vaccination population, the pre-vaccination SPR against the A/H3N2 strain in the C subgroup was higher than that in the H subgroup (p=0.0483) (Table 2). No differences were observed in GMTs and other SPRs between the two subgroups.

At 28 days after simultaneous vaccination, the ANCOVA adjusted GMTs of HI antibodies against the four influenza virus strains in the H subgroup and C subgroup ranged from 86.16 to 505.72 and from 102.52 to 703.84, respectively (Figure 2B). The GMT ratios (C subgroup/H subgroup) ranged from 1.02 to 1.39. All lower limits of the 95% CIs exceeded the non-inferiority thresholds. And there were no differences in post-vaccination SPRs, SCRs, and GMFRs between the two subgroups, with all values meeting the immunogenicity criteria of European Medicines Agency for influenza vaccines (Table 3).




3.3.3 Immunogenicity of IIV4 in the chronic disease subgroup and the healthy subgroup after separate vaccination

In the separate vaccination population, the pre-vaccination GMT and SPR against the A/H3N2 strain in the C subgroup were higher than those in the H subgroup (p=0.0472 and p=0.0223, respectively) (Table 4). For the other three strains, there were no differences in GMTs and SPRs between the two groups.


Table 4 | Pre-vaccination antibodies level of four influenza virus strains in the separate administration population.
	Strain
	Variable
	H subgroup
	C subgroup
	Total
	P value


	(N=156)
	(N=140)
	(N=296)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	A/H1N1
	SPR, % (n)
	20.51 (32)
	14.47,27.71
	20.71 (29)
	14.33,28.38
	20.61 (61)
	16.15,25.67
	0.9659


	GMT
	11.32
	9.60,13.36
	13.13
	10.77,16.00
	12.15
	10.69,13.79
	0.2541


	A/H3N2
	SPR, % (n)
	80.13 (125)
	73.00,86.08
	88.57 (124)
	82.10,93.32
	84.12 (249)
	79.45,88.09
	0.0472


	GMT
	64.06
	55.46,74.00
	81.20
	70.35,93.71
	71.66
	64.70,79.37
	0.0223


	B/Victoria
	SPR, % (n)
	13.46 (21)
	8.53,19.84
	21.43 (30)
	14.95,29.16
	17.23 (51)
	13.11,22.02
	0.0700


	GMT
	12.77
	11.26,14.48
	14.44
	11.75,17.75
	13.33
	11.96,14.85
	0.2876


	B/Yamagata
	SPR, % (n)
	55.13 (86)
	46.97,63.09
	53.57 (75)
	44.95,62.03
	54.39 (161)
	48.53,60.17
	0.7883


	GMT
	35.64
	31.18,40.72
	32.81
	28.86,37.31
	34.27
	31.24,37.59
	0.3815







At 28 days after separate vaccination, the ANCOVA adjusted GMTs of HI antibodies against the four influenza virus strains in the H subgroup and C subgroup ranged from 90.77 to 684.76 and from 101.25 to 913.15, respectively (Figure 3). The GMT ratios (C subgroup/H subgroup) ranged from 0.93 to 1.33. All lower limits of the 95% CIs exceeded the non-inferiority thresholds. For the A/H1N1 strain, the SCR in the C subgroup was higher than that in the H subgroup. For the other three strains, the SPRs, SCRs, and GMFRs were similar between the two subgroups, with all values meeting the immunogenicity criteria of European Medicines Agency for influenza vaccines. (Table 5).

[image: Forest plot comparing GMT ratios for influenza strains A/H1N1, A/H3N2, B/Victoria, and B/Yamagata. Horizontal lines represent 95% confidence intervals for each strain. Ratios and confidence intervals are listed, along with GMT values for healthy and chronic disease subgroups.]
Figure 3 | Post-vaccination GMTs and GMT ratios for HI antibodies against four influenza virus strains in the separate administration population. At 28 days after vaccination with IIV4, the HI antibody GMTs, GMT ratios (GMT Chronic Disease subgroup/GMT Healthy subgroup), and 95%CIs were calculated. GMT, adjusted geometric mean titer; HI, hemagglutination inhibition; IIV4, inactivated quadrivalent influenza vaccine; CI, confidence interval.


Table 5 | Post-vaccination antibody levels of four influenza virus strains in the separate administration population.
	Subtype
	Variable
	H subgroup
	C subgroup
	Total
	P value


	(N=156)
	(N=140)
	(N=296)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	A/H1N1
	SPR, % (n)
	140 (89.74)
	83.88,94.02
	134 (95.71)
	90.91,98.41
	274 (92.57)
	88.96,95.28
	0.0505


	SCR, % (n)
	138 (88.46)
	82.38,93.02
	133 (95.00)
	89.97,97.97
	271 (91.55)
	87.78,94.46
	0.0434


	GMFR
	57.53
	43.70,75.72
	73.52
	54.75,98.72
	64.60
	52.87,78.94
	0.2297


	A/H3N2
	SPR, % (n)
	151 (96.79)
	92.68,98.95
	139 (99.29)
	96.08,99.98
	290 (97.97)
	95.64,99.25
	0.2181


	SCR, % (n)
	119 (76.28)
	68.82,82.72
	105 (75.00)
	66.98,81.93
	224 (75.68)
	70.38,80.45
	0.7974


	GMFR
	8.51
	6.72,10.78
	7.46
	5.90,9.45
	8.00
	6.77,9.45
	0.4381


	B/Victoria
	SPR, % (n)
	130 (83.33)
	76.54,88.81
	115 (82.14)
	74.78,88.10
	245 (82.77)
	77.98,86.89
	0.7866


	SCR, % (n)
	117 (75.00)
	67.45,81.58
	100 (71.43)
	63.19,78.74
	217 (73.31)
	67.89,78.26
	0.4880


	GMFR
	7.03
	5.75,8.60
	7.65
	6.08,9.63
	7.32
	6.29,8.51
	0.5844


	B/Yamagata
	SPR, % (n)
	150 (96.15)
	91.82,98.58
	134 (95.71)
	90.91,98.41
	284 (95.95)
	93.03,97.89
	0.8482


	SCR, % (n)
	114 (73.08)
	65.40,79.86
	97 (69.29)
	60.94,76.80
	211 (71.28)
	65.76,76.37
	0.4717


	GMFR
	5.32
	4.32,6.54
	5.25
	4.28,6.44
	5.29
	4.57,6.11
	0.9350





SPR, seroprotection rate (≥1:40); SCR, seroconversion rate; GMFR, geometric.






3.3.4 Immunogenicity of PPSV23 in the chronic disease group and the healthy group

Before PPSV23 vaccination, the GMCs of antibodies against the 23 serotypes of Streptococcus pneumoniae in the H group and C group ranged from 0.46 to 5.14 μg/ml and from 0.39 to 4.98 μg/ml, respectively (Table 6). The GMCs for serotypes 3, 8, 9N, 15B, 18C, and 22F in the H group were higher than those in the C group. No differences were observed in the pre-vaccination GMCs for other serotypes between the two groups.


Table 6 | Pre-vaccination antibodies against 23 pneumococcal serotypes.
	Serotype
	Variable
	H group
	C group
	Total
	P-value


	(N=245)
	(N=204)
	(N=449)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	1
	GMC (ug/ml)
	1.13
	1.01,1.26
	1.16
	1.03,1.32
	1.15
	1.06-1.24
	0.7382


	2
	GMC (ug/ml)
	3.12
	2.73,3.56
	2.92
	2.54,3.36
	3.03
	2.75-3.33
	0.5067


	3
	GMC (ug/ml)
	0.49
	0.44,0.55
	0.39
	0.35,0.44
	0.44
	0.41-0.48
	0.0088


	4
	GMC (ug/ml)
	0.67
	0.61,0.74
	0.63
	0.56,0.69
	0.65
	0.61-0.70
	0.3255


	5
	GMC (ug/ml)
	0.46
	0.42,0.51
	0.47
	0.43,0.53
	0.47
	0.43-0.50
	0.7123


	6B
	GMC (ug/ml)
	1.26
	1.10,1.45
	1.23
	1.05,1.44
	1.25
	1.12-1.39
	0.8076


	7F
	GMC (ug/ml)
	1.27
	1.14,1.43
	1.23
	1.09,1.39
	1.26
	1.16-1.36
	0.7062


	8
	GMC (ug/ml)
	2.02
	1.81,2.25
	1.71
	1.54,1.90
	1.87
	1.73-2.02
	0.0364


	9N
	GMC (ug/ml)
	2.89
	2.61,3.21
	2.45
	2.19,2.74
	2.68
	2.49-2.90
	0.0345


	9V
	GMC (ug/ml)
	2.04
	1.81,2.29
	1.79
	1.59,2.01
	1.92
	1.77-2.08
	0.1205


	10A
	GMC (ug/ml)
	2.21
	1.98,2.47
	1.98
	1.75,2.24
	2.10
	1.94-2.28
	0.1832


	11A
	GMC (ug/ml)
	2.55
	2.29,2.85
	2.35
	2.10,2.63
	2.46
	2.28-2.66
	0.3007


	12F
	GMC (ug/ml)
	0.87
	0.78,0.99
	0.85
	0.75,0.96
	0.86
	0.79-0.94
	0.7220


	14
	GMC (ug/ml)
	5.14
	4.55,5.81
	4.98
	4.41,5.62
	5.07
	4.65-5.52
	0.7166


	15B
	GMC (ug/ml)
	4.80
	4.30,5.37
	4.02
	3.56,4.54
	4.43
	4.08-4.81
	0.0335


	17F
	GMC (ug/ml)
	1.35
	1.17,1.54
	1.17
	1.02,1.35
	1.27
	1.15-1.39
	0.1653


	18C
	GMC (ug/ml)
	2.25
	2.05,2.47
	1.91
	1.73,2.11
	2.09
	1.95-2.23
	0.0176


	19A
	GMC (ug/ml)
	5.11
	4.69,5.57
	4.86
	4.45,5.31
	5.00
	4.70-5.31
	0.4221


	19F
	GMC (ug/ml)
	2.07
	1.86,2.30
	1.96
	1.76,2.19
	2.02
	1.87-2.18
	0.5025


	20
	GMC (ug/ml)
	4.27
	3.89,4.68
	3.86
	3.51,4.23
	4.08
	3.82-4.35
	0.1305


	22F
	GMC (ug/ml)
	1.77
	1.59,1.96
	1.50
	1.35,1.67
	1.64
	1.53-1.77
	0.0333


	23F
	GMC (ug/ml)
	1.15
	1.02,1.30
	0.98
	0.84,1.13
	1.07
	0.97-1.17
	0.0913


	33F
	GMC (ug/ml)
	3.00
	2.67,3.36
	2.97
	2.64,3.34
	2.99
	2.75-3.24
	0.9054





H group, Healthy group; C group, chronic disease group; GMC, geometric mean concentration.



At 28 days after PPSV23 vaccination, the adjusted GMCs of pneumococcal antibodies increased and ranged from 1.04 to 28.23 μg/mL in the H group and from 0.97 to 28.11 μg/mL in the C group(Figure 4). The GMC ratios (C group/H group) ranged from 0.87 to 1.12, and all the lower limits of the 95% CIs exceeded the non-inferiority thresholds. The 2-fold increase rates of pneumococcal antibodies against the 23 serotypes ranged from 44.49% to 93.47% in the H group, and from 54.41% to 93.63% in the C group (Table 7). For serotype 3, the 2-fold increase rates in the C group was higher than that in the H group (p=0.0363). The 2-fold increase rates for the remaining 22 serotypes were similar between the two groups. The antibody GMFRs for the 23 serotypes ranged from 2.26 to 8.99 in the H group, and from 2.27 to 9.43 in the C group. For serotype 9N, the GMFR in the C group was higher than that in the H group (p=0.0210), while for the other 22 serotypes, the GMFRs were similar between the two groups.

[image: Forest plot displaying the GMC ratios with 95 percent confidence intervals across various categories labeled numerically and alphabetically. Categories are plotted on the left, with the corresponding confidence intervals shown as lines crossing a vertical axis representing a range from 0.50 to 1.50. Data columns on the right provide GMC ratio values alongside healthy group and chronic disease group measurements with their respective confidence intervals.]
Figure 4 | GMCs and GMC ratios of pneumococcal antibodies against 23 serotypes after vaccination. At 28 days after PPSV23 vaccination, the antibody GMCs, GMC ratios (Chronic Disease group/ Healthy group), and 95% CIs were calculated. To evaluate the non-inferiority, the lower limits of the 95% CIs for the GMC ratios needed to exceed 0.5. GMC, geometric mean concentration; PPSV, Pneumococcal polysaccharide vaccine; CI, Confidence interval.


Table 7 | Post-vaccination antibodies against 23 pneumococcal serotypes.
	Serotype
	Variable
	H group
	C group
	Total
	P- value


	(N=245)
	(N=204)
	(N=449)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	1
	GMFR
	7.85
	6.90,8.94
	7.00
	6.14,7.99
	7.45
	6.80-8.18
	0.2259


	2-fold increase rate, % (n)
	91.43 (224)
	87.20,94.62
	91.18 (186)
	86.41,94.69
	91.31 (410)
	88.32-93.75
	0.9248


	2
	GMFR
	7.16
	6.37,8.04
	7.30
	6.37,8.35
	7.22
	6.61-7.88
	0.8301


	2-fold increase rate, % (n)
	93.47 (229)
	89.61,96.22
	91.67 (187)
	86.99,95.07
	92.65 (416)
	89.83-94.89
	0.4661


	3
	GMFR
	2.26
	2.07,2.47
	2.27
	2.08,2.47
	2.27
	2.13-2.41
	0.9596


	2-fold increase rate, % (n)
	44.49 (109)
	38.16,50.95
	54.41 (111)
	47.31,61.38
	49 (220)
	44.28-53.73
	0.0363


	4
	GMFR
	4.40
	3.97,4.87
	4.26
	3.84,4.73
	4.34
	4.03-4.66
	0.6666


	2-fold increase rate, % (n)
	83.27 (204)
	77.99,87.72
	84.31 (172)
	78.58,89.02
	83.74 (376)
	80.00-87.03
	0.7643


	5
	GMFR
	7.23
	6.33,8.27
	7.22
	6.31,8.26
	7.23
	6.57-7.95
	0.9830


	2-fold increase rate, % (n)
	89.80 (220)
	85.31,93.29
	90.69 (185)
	85.84,94.30
	90.2 (405)
	87.07-92.79
	0.7520


	6B
	GMFR
	6.99
	6.19,7.90
	6.13
	5.36,7.01
	6.58
	6.02-7.20
	0.1525


	2-fold increase rate, % (n)
	91.43 (224)
	87.20,94.62
	87.25 (178)
	81.89,91.50
	89.53 (402)
	86.32-92.21
	0.1503


	7F
	GMFR
	7.07
	6.31,7.92
	7.53
	6.59,8.60
	7.27
	6.67-7.93
	0.4826


	2-fold increase rate, % (n)
	91.84 (225)
	87.67,94.94
	93.63 (191)
	89.35,96.56
	92.65 (416)
	89.83-94.89
	0.4691


	8
	GMFR
	5.81
	5.19,6.51
	5.78
	5.13,6.53
	5.80
	5.34-6.29
	0.9564


	2-fold increase rate, % (n)
	88.16 (216)
	83.44,91.93
	91.67 (187)
	86.99,95.07
	89.76 (403)
	86.57-92.40
	0.2229


	9N
	GMFR
	5.99
	5.37,6.68
	7.30
	6.41,8.32
	6.55
	6.02-7.13
	0.0210


	2-fold increase rate, % (n)
	86.53 (212)
	81.61,90.54
	91.67 (187)
	86.99,95.07
	88.86 (399)
	85.58-91.62
	0.0850


	9V
	GMFR
	4.84
	4.34,5.40
	5.40
	4.77,6.11
	5.09
	4.69-5.52
	0.1964


	2-fold increase rate, % (n)
	86.12 (211)
	81.15,90.19
	85.29 (174)
	79.68,89.85
	85.75 (385)
	82.17-88.85
	0.8026


	10A
	GMFR
	7.80
	6.90,8.80
	7.76
	6.81,8.85
	7.78
	7.12-8.50
	0.9636


	2-fold increase rate, % (n)
	91.02 (223)
	86.72,94.29
	92.16 (188)
	87.58,95.45
	91.54 (411)
	88.57-93.94
	0.6666


	11A
	GMFR
	3.19
	2.90,3.51
	3.53
	3.18,3.93
	3.34
	3.12-3.59
	0.1628


	2-fold increase rate, % (n)
	69.80 (171)
	63.63,75.48
	73.53 (150)
	66.92,79.45
	71.49 (321)
	67.07-75.63
	0.3829


	12F
	GMFR
	3.73
	3.29,4.23
	4.06
	3.54,4.66
	3.88
	3.54-4.25
	0.3672


	2-fold increase rate, % (n)
	72.24 (177)
	66.19,77.76
	79.90 (163)
	73.74,85.17
	75.72 (340)
	71.48-79.62
	0.0595


	14
	GMFR
	4.16
	3.63,4.77
	3.69
	3.24,4.20
	3.94
	3.58-4.33
	0.2026


	2-fold increase rate, % (n)
	68.57 (168)
	62.35,74.33
	70.59 (144)
	63.82,76.74
	69.49 (312)
	65.00-73.72
	0.6440


	15B
	GMFR
	6.15
	5.47,6.91
	6.28
	5.54,7.12
	6.21
	5.70-6.76
	0.8052


	2-fold increase rate, % (n)
	87.76 (215)
	82.98,91.58
	88.24 (180)
	83.00,92.31
	87.97 (395)
	84.60-90.83
	0.8762


	17F
	GMFR
	6.63
	5.80,7.59
	6.20
	5.41,7.10
	6.43
	5.85-7.08
	0.4872


	2-fold increase rate, % (n)
	85.31 (209)
	80.24,89.49
	86.76 (177)
	81.33,91.09
	85.97 (386)
	82.41-89.05
	0.6577


	18C
	GMFR
	3.57
	3.24,3.93
	3.78
	3.43,4.16
	3.66
	3.42-3.92
	0.4200


	2-fold increase rate, % (n)
	77.14 (189)
	71.37,82.25
	83.33 (170)
	77.50,88.17
	79.96 (359)
	75.95-83.56
	0.1028


	19A
	GMFR
	2.79
	2.54,3.07
	2.94
	2.65,3.26
	2.86
	2.67-3.06
	0.4736


	2-fold increase rate, % (n)
	64.08 (157)
	57.73,70.09
	63.73 (130)
	56.72,70.32
	63.92 (287)
	59.29-68.37
	0.9376


	19F
	GMFR
	4.85
	4.33,5.42
	5.21
	4.60,5.90
	5.01
	4.61-5.44
	0.3923


	2-fold increase rate, % (n)
	82.86 (203)
	77.54,87.36
	85.78 (175)
	80.23,90.27
	84.19 (378)
	80.48-87.44
	0.3973


	20
	GMFR
	3.16
	2.87,3.49
	3.18
	2.87,3.52
	3.17
	2.95-3.40
	0.9458


	2-fold increase rate, % (n)
	66.53 (163)
	60.24,72.41
	69.12 (141)
	62.29,75.38
	67.71 (304)
	63.16-72.01
	0.5594


	22F
	GMFR
	4.80
	4.27,5.39
	4.87
	4.33,5.48
	4.83
	4.44-5.25
	0.8632


	2-fold increase rate, % (n)
	81.63 (200)
	76.21,86.28
	86.76 (177)
	81.33,91.09
	83.96 (377)
	80.24-87.24
	0.1400


	23F
	GMFR
	5.32
	4.75,5.95
	5.31
	4.63,6.08
	5.31
	4.87-5.80
	0.9825


	2-fold increase rate, % (n)
	85.31 (209)
	80.24,89.49
	86.27 (176)
	80.78,90.68
	85.75 (385)
	82.17-88.85
	0.7701


	33F
	GMFR
	8.99
	7.94,10.18
	9.43
	8.19,10.85
	9.19
	8.37-10.08
	0.6137


	2-fold increase rate, % (n)
	93.47 (229)
	89.61,96.22
	93.14 (190)
	88.75,96.20
	93.32 (419)
	90.60-95.45
	0.8884





H group, Healthy group; C group, Chronic Disease group; GMFR, geometric mean fold rise.






3.3.5 Immunogenicity of PPSV23 in the chronic disease subgroup and the healthy subgroup after simultaneous vaccination

In the simultaneous vaccination population, the pre-vaccination pneumococcal antibody GMCs for serotypes 4, 8, and 10A in the H subgroup were higher than those in the C subgroup (p=0.0359, 0.0108, 0.0344, respectively) (Table 8). No differences were observed in the pre-vaccination GMCs for other serotypes between the two subgroups.


Table 8 | Pre-vaccination antibodies against 23 pneumococcal serotypes in the simultaneous administration population.
	Serotype
	Variable
	H subgroup
	C subgroup
	Total
	P-value


	(N=91)
	(N=65)
	(N=156)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	1
	GMC (ug/ml)
	1.18
	0.97,1.43
	1.03
	0.85,1.26
	1.12
	0.97,1.28
	0.3531


	2
	GMC (ug/ml)
	3.40
	2.71,4.25
	2.62
	2.02,3.39
	3.05
	2.57,3.61
	0.1330


	3
	GMC (ug/ml)
	0.50
	0.41,0.61
	0.38
	0.30,0.49
	0.45
	0.38,0.52
	0.0910


	4
	GMC (ug/ml)
	0.73
	0.61,0.86
	0.56
	0.46,0.66
	0.65
	0.57,0.73
	0.0359


	5
	GMC (ug/ml)
	0.43
	0.36,0.51
	0.47
	0.39,0.57
	0.45
	0.39,0.51
	0.4942


	6B
	GMC (ug/ml)
	1.16
	0.94,1.44
	1.22
	0.89,1.67
	1.19
	0.99,1.42
	0.7952


	7F
	GMC (ug/ml)
	1.27
	1.06,1.53
	0.97
	0.79,1.19
	1.14
	0.99,1.30
	0.0526


	8
	GMC (ug/ml)
	2.04
	1.70,2.46
	1.48
	1.25,1.75
	1.78
	1.57,2.03
	0.0108


	9N
	GMC (ug/ml)
	2.83
	2.42,3.30
	2.34
	1.94,2.83
	2.61
	2.32,2.94
	0.1223


	9V
	GMC (ug/ml)
	1.92
	1.58,2.32
	1.68
	1.35,2.08
	1.81
	1.57,2.09
	0.3617


	10A
	GMC (ug/ml)
	2.22
	1.85,2.66
	1.65
	1.33,2.04
	1.96
	1.71,2.25
	0.0344


	11A
	GMC (ug/ml)
	2.58
	2.14,3.13
	2.30
	1.86,2.84
	2.46
	2.14,2.83
	0.4189


	12F
	GMC (ug/ml)
	1.14
	0.96,1.36
	0.99
	0.81,1.23
	1.08
	0.94,1.23
	0.3107


	14
	GMC (ug/ml)
	4.79
	4.12,5.56
	4.79
	3.84,5.99
	4.79
	4.22,5.44
	0.9923


	15B
	GMC (ug/ml)
	4.24
	3.53,5.09
	3.54
	2.88,4.36
	3.93
	3.43,4.51
	0.2013


	17F
	GMC (ug/ml)
	1.21
	0.98,1.50
	1.13
	0.87,1.47
	1.18
	1.00,1.39
	0.6858


	18C
	GMC (ug/ml)
	2.25
	1.93,2.63
	1.79
	1.49,2.14
	2.04
	1.82,2.30
	0.0564


	19A
	GMC (ug/ml)
	5.16
	4.46,5.97
	4.61
	3.86,5.51
	4.92
	4.40,5.51
	0.3285


	19F
	GMC (ug/ml)
	2.18
	1.84,2.58
	1.92
	1.56,2.36
	2.07
	1.82,2.35
	0.3364


	20
	GMC (ug/ml)
	4.23
	3.68,4.86
	3.55
	3.02,4.17
	3.93
	3.54,4.36
	0.1045


	22F
	GMC (ug/ml)
	1.73
	1.48,2.02
	1.44
	1.21,1.71
	1.60
	1.43,1.80
	0.1191


	23F
	GMC (ug/ml)
	1.10
	0.90,1.33
	0.81
	0.63,1.06
	0.97
	0.83,1.14
	0.0657


	33F
	GMC (ug/ml)
	3.42
	2.88,4.07
	2.84
	2.24,3.60
	3.17
	2.75,3.65
	0.1947





GMC, geometric mean concentration.



At 28 days after PPSV23 vaccination, adjusted pneumococcal antibody GMCs ranged from 0.93 to 24.64 μg/mL in the H subgroup, and from 1.01 to 29.09 μg/mL in the C subgroup (Figure 5). The GMC ratios (C Subgroup/H Subgroup) for the 23 pneumococcal serotypes ranged from 0.97 to 1.33, and all the lower limits of the 95% CIs exceeded the non-inferiority thresholds. The 2-fold increase rates of pneumococcal antibodies against the 23 serotypes ranged from 38.46% to 91.21% in the H subgroup, and from 50.77% to 98.46% in the C subgroup (Table 9). For serotypes 4, 7F, 10A, 14, 19A, and 22F, the 2-fold increases rates in the C subgroup were higher than those in the H subgroup. The 2-fold increase rates for the remaining serotypes were similar between the two subgroups. The antibody GMFRs for the 23 serotypes ranged from 2.01 to 7.62 in H subgroup, and from 2.36 to 8.43 in the C subgroup. For serotypes 9N, 12F, 15B, 18C, 19A, 22F, and 23F, the GMFRs in the C subgroup were higher than those in the H subgroup. For the other 16 serotypes, the GMFRs were similar between the two subgroups.

[image: Forest plot displaying the GMC ratios and confidence intervals for various serotypes. The left section lists serotypes, with a central section showing individual points and error bars. The right side includes columns with GMC ratios and confidence intervals for both healthy and chronic disease subgroups. The x-axis ranges from 0.50 to 2.00.]
Figure 5 | GMCs and GMC Ratios of pneumococcal antibodies in the simultaneous administration population after PPSV23 vaccination. At 28 days after PPSV23 vaccination, the antibody GMCs, GMC ratios (Chronic Disease subgroup/ Healthy subgroup), and 95% CIs were calculated. To evaluate the non-inferiority, the lower limits of the 95% CIs for the GMC ratios needed to exceed 0.5. GMC, geometric mean concentration; PPSV, Pneumococcal polysaccharide vaccine; CI, Confidence interval.


Table 9 | Post-vaccination antibody levels of 23 pneumococcal serotypes in the simultaneous administration population.
	Serotype
	Variable
	H subgroup
	C subgroup
	Total
	P-value


	(N=245)
	(N=204)
	(N=449)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	1
	GMFR
	6.07
	4.99,7.39
	7.39
	5.72,9.54
	6.59
	5.64,7.69
	0.2194


	2-fold increase rate, % (n)
	90.11 (82)
	82.05,95.38
	90.77 (59)
	80.98,96.54
	90.38 (141)
	84.64,94.52
	0.8905


	2
	GMFR
	6.23
	5.09,7.63
	7.41
	5.68,9.67
	6.70
	5.70,7.86
	0.2956


	2-fold increase rate, % (n)
	89.01 (81)
	80.72,94.60
	95.38 (62)
	87.10,99.04
	91.67 (143)
	86.17,95.49
	0.1556


	3
	GMFR
	2.01
	1.76,2.30
	2.36
	1.95,2.86
	2.15
	1.93,2.41
	0.1623


	2-fold increase rate, % (n)
	38.46 (35)
	28.45,49.25
	50.77 (33)
	38.07,63.40
	43.59 (68)
	35.68,51.75
	0.1264


	4
	GMFR
	3.72
	3.12,4.43
	4.32
	3.53,5.27
	3.96
	3.47,4.51
	0.2723


	2-fold increase rate, % (n)
	73.63 (67)
	63.35,82.31
	87.69 (57)
	77.18,94.53
	79.49 (124)
	72.29,85.53
	0.0320


	5
	GMFR
	6.19
	4.89,7.82
	7.25
	5.61,9.37
	6.61
	5.57,7.85
	0.3706


	2-fold increase rate, % (n)
	87.91 (80)
	79.40,93.81
	87.69 (57)
	77.18,94.53
	87.82 (137)
	81.64,92.51
	0.9670


	6B
	GMFR
	5.67
	4.67,6.89
	5.72
	4.43,7.39
	5.69
	4.88,6.64
	0.9533


	2-fold increase rate, % (n)
	87.91 (80)
	79.40,93.81
	87.69 (57)
	77.18,94.53
	87.82 (137)
	81.64,92.51
	0.9670


	7F
	GMFR
	6.63
	5.54,7.92
	8.43
	6.62,10.73
	7.32
	6.34,8.46
	0.1052


	2-fold increase rate, % (n)
	90.11 (82)
	82.05,95.38
	98.46 (64)
	91.72,99.96
	93.59 (146)
	88.53,96.88
	0.0463


	8
	GMFR
	4.90
	4.13,5.81
	5.75
	4.49,7.37
	5.24
	4.54,6.04
	0.2727


	2-fold increase rate, % (n)
	84.62 (77)
	75.54,91.33
	89.23 (58)
	79.06,95.56
	86.54 (135)
	80.16,91.47
	0.4050


	9N
	GMFR
	5.26
	4.41,6.27
	7.30
	5.78,9.20
	6.03
	5.23,6.95
	0.0243


	2-fold increase rate, % (n)
	83.52 (76)
	74.27,90.47
	93.85 (61)
	84.99,98.30
	87.82 (137)
	81.64,92.51
	0.0518


	9V
	GMFR
	4.65
	3.85,5.61
	5.85
	4.64,7.38
	5.12
	4.42,5.92
	0.1257


	2-fold increase rate, % (n)
	83.52 (76)
	74.27,90.47
	89.23 (58)
	79.06,95.56
	85.90 (134)
	79.43,90.95
	0.3120


	10A
	GMFR
	6.72
	5.47,8.26
	8.01
	6.54,9.82
	7.23
	6.25,8.37
	0.2420


	2-fold increase rate, % (n)
	87.91 (80)
	79.40,93.81
	96.92 (63)
	89.32,99.63
	91.67 (143)
	86.17,95.49
	0.0447


	11A
	GMFR
	2.86
	2.48,3.31
	3.63
	2.97,4.44
	3.16
	2.81,3.56
	0.0507


	2-fold increase rate, % (n)
	67.03 (61)
	56.39,76.53
	72.31 (47)
	59.81,82.69
	69.23 (108)
	61.35,76.36
	0.4816


	12F
	GMFR
	2.87
	2.48,3.33
	3.67
	2.99,4.49
	3.18
	2.82,3.59
	0.0485


	2-fold increase rate, % (n)
	68.13 (62)
	57.53,77.51
	73.85 (48)
	61.46,83.97
	70.51 (110)
	62.69,77.53
	0.4403


	14
	GMFR
	3.54
	2.84,4.40
	4.29
	3.39,5.44
	3.83
	3.27,4.50
	0.2371


	2-fold increase rate, % (n)
	59.34 (54)
	48.53,69.52
	76.92 (50)
	64.81,86.47
	66.67 (104)
	58.68,74.00
	0.0216


	15B
	GMFR
	5.39
	4.50,6.45
	7.73
	6.07,9.86
	6.27
	5.41,7.25
	0.0159


	2-fold increase rate, % (n)
	85.71 (78)
	76.81,92.17
	90.77 (59)
	80.98,96.54
	87.82 (137)
	81.64,92.51
	0.3412


	17F
	GMFR
	5.80
	4.62,7.28
	5.74
	4.53,7.28
	5.78
	4.90,6.80
	0.9505


	2-fold increase rate, % (n)
	84.62 (77)
	75.54,91.33
	84.62 (55)
	73.52,92.37
	84.62 (132)
	77.98,89.89
	1.0000


	18C
	GMFR
	3.22
	2.75,3.77
	4.28
	3.49,5.24
	3.62
	3.19,4.11
	0.0272


	2-fold increase rate, % (n)
	71.43 (65)
	61.00,80.41
	83.08 (54)
	71.73,91.24
	76.28 (119)
	68.82,82.72
	0.0917


	19A
	GMFR
	2.30
	1.96,2.70
	3.05
	2.53,3.67
	2.59
	2.29,2.92
	0.0243


	2-fold increase rate, % (n)
	45.05 (41)
	34.60,55.84
	67.69 (44)
	54.95,78.77
	54.49 (85)
	46.33,62.47
	0.0051


	19F
	GMFR
	4.03
	3.32,4.90
	5.42
	4.26,6.90
	4.56
	3.92,5.31
	0.0568


	2-fold increase rate, % (n)
	76.92 (70)
	66.91,85.11
	87.69 (57)
	77.18,94.53
	81.41 (127)
	74.41,87.18
	0.0883


	20
	GMFR
	2.96
	2.51,3.49
	3.49
	2.93,4.17
	3.17
	2.81,3.58
	0.1805


	2-fold increase rate, % (n)
	60.44 (55)
	49.64,70.54
	75.38 (49)
	63.13,85.23
	66.67 (104)
	58.68,74.00
	0.0509


	22F
	GMFR
	3.69
	3.10,4.38
	5.05
	3.99,6.38
	4.20
	3.65,4.84
	0.0286


	2-fold increase rate, % (n)
	70.33 (64)
	59.84,79.45
	84.62 (55)
	73.52,92.37
	76.28 (119)
	68.82,82.72
	0.0386


	23F
	GMFR
	4.45
	3.73,5.31
	6.39
	4.77,8.57
	5.18
	4.41,6.07
	0.0365


	2-fold increase rate, % (n)
	82.42 (75)
	73.02,89.60
	90.77 (59)
	80.98,96.54
	85.90 (134)
	79.43,90.95
	0.1395


	33F
	GMFR
	7.62
	6.23,9.31
	8.14
	6.29,10.55
	7.83
	6.69,9.17
	0.6801


	2-fold increase rate, % (n)
	91.21 (83)
	83.41,96.13
	92.31 (60)
	82.95,97.46
	91.67 (143)
	86.17,95.49
	0.8066





GMFR, geometric mean fold rise.






3.3.6 Immunogenicity of PPSV23 in the chronic disease subgroup and the healthy subgroup after separate vaccination

In the separate vaccination population, the pre-vaccination pneumococcal antibody GMC for serotype 3 in the H subgroup was higher than that in the C subgroup (p=0.0447) (Table 10). No differences were observed in the pre-vaccination GMCs for other serotypes between the two subgroups.


Table 10 | Pre-vaccination antibody levels of 23 pneumococcal serotype in the separate administration population.
	Serotype
	Variable
	H subgroup
	C subgroup
	Total
	P value


	(N=154 )
	(N=139 )
	(N=293 )


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	1
	GMC (ug/ml)
	1.10
	0.96,1.26
	1.23
	1.05,1.44
	1.16
	1.05,1.29
	0.3044


	2
	GMC (ug/ml)
	2.96
	2.51,3.49
	3.07
	2.61,3.63
	3.01
	2.68,3.39
	0.7513


	3
	GMC (ug/ml)
	0.49
	0.42,0.56
	0.40
	0.35,0.45
	0.44
	0.40,0.49
	0.0447


	4
	GMC (ug/ml)
	0.64
	0.57,0.73
	0.66
	0.58,0.75
	0.65
	0.60,0.71
	0.7487


	5
	GMC (ug/ml)
	0.48
	0.42,0.55
	0.48
	0.42,0.54
	0.48
	0.44,0.52
	0.9261


	6B
	GMC (ug/ml)
	1.32
	1.10,1.59
	1.23
	1.02,1.49
	1.28
	1.12,1.46
	0.5934


	7F
	GMC (ug/ml)
	1.27
	1.10,1.48
	1.38
	1.19,1.60
	1.32
	1.19,1.47
	0.4447


	8
	GMC (ug/ml)
	2.00
	1.74,2.30
	1.84
	1.61,2.10
	1.92
	1.75,2.11
	0.3877


	9N
	GMC (ug/ml)
	2.93
	2.55,3.37
	2.51
	2.18,2.88
	2.72
	2.47,3.00
	0.1205


	9V
	GMC (ug/ml)
	2.11
	1.83,2.44
	1.84
	1.61,2.12
	1.98
	1.79,2.19
	0.1848


	10A
	GMC (ug/ml)
	2.21
	1.92,2.55
	2.16
	1.85,2.51
	2.18
	1.97,2.42
	0.8158


	11A
	GMC (ug/ml)
	2.54
	2.22,2.90
	2.38
	2.08,2.71
	2.46
	2.24,2.70
	0.4970


	12F
	GMC (ug/ml)
	0.75
	0.64,0.87
	0.79
	0.68,0.92
	0.76
	0.69,0.85
	0.6358


	14
	GMC (ug/ml)
	5.36
	4.51,6.38
	5.07
	4.38,5.86
	5.22
	4.66,5.85
	0.6233


	15B
	GMC (ug/ml)
	5.17
	4.50,5.95
	4.26
	3.67,4.96
	4.72
	4.26,5.23
	0.0642


	17F
	GMC (ug/ml)
	1.43
	1.20,1.71
	1.19
	1.01,1.41
	1.31
	1.16,1.48
	0.1366


	18C
	GMC (ug/ml)
	2.25
	2.00,2.53
	1.97
	1.75,2.22
	2.11
	1.94,2.30
	0.1163


	19A
	GMC (ug/ml)
	5.08
	4.57,5.65
	4.98
	4.51,5.51
	5.04
	4.68,5.41
	0.7907


	19F
	GMC (ug/ml)
	2.00
	1.74,2.30
	1.98
	1.74,2.25
	1.99
	1.81,2.19
	0.9177


	20
	GMC (ug/ml)
	4.29
	3.80,4.85
	4.01
	3.57,4.50
	4.16
	3.82,4.52
	0.4259


	22F
	GMC (ug/ml)
	1.79
	1.56,2.06
	1.53
	1.35,1.75
	1.66
	1.51,1.83
	0.1185


	23F
	GMC (ug/ml)
	1.18
	1.00,1.38
	1.06
	0.89,1.26
	1.12
	1.00,1.26
	0.3821


	33F
	GMC (ug/ml)
	2.77
	2.38,3.23
	3.03
	2.65,3.47
	2.89
	2.62,3.20
	0.3806





GMC, geometric mean concentration.



At 28 days after PPSV23 vaccination, adjusted pneumococcal antibody GMCs ranged from 1.10 to 32.72 μg/mL in the H subgroup, and from 0.95 to 29.64 μg/mL in the C subgroup (Figure 6). The GMC ratios (C subgroup/H subgroup) for the 23 pneumococcal serotypes ranged from 0.73 to 1.05, and all the lower limits of the 95% CIs exceeded the non-inferiority thresholds. The 2-fold increase rates of pneumococcal antibodies against the 23 serotypes ranged from 48.05% to 96.10% in the H subgroup, and from 56.12% to 93.53% in the C subgroup (Table 11). For serotypes 2, 19A, the 2-fold increase rates in the H subgroup were higher than those in the C subgroup. The 2-fold increase rates for the remaining serotypes were similar between the two subgroups. The antibody GMFRs for the 23 serotypes ranged from 2.42 to 9.91 in H subgroup, and from 2.23 to 10.10 in the C subgroup, For serotypes 1, 6B, and 14, the GMFRs in the H subgroup were higher than those in the C subgroup. For the other 20 serotypes, the GMFRs were similar between the two subgroups.

[image: Forest plot displaying GMC ratios with 95% confidence intervals for various data points, labeled 1 to 33F on the left. Each point has three columns: GMC ratio, GMC Healthy subgroup, and GMC Chronic Disease subgroup, with their respective confidence intervals. The plot shows lines crossing a central vertical line at 1.00, indicating neutral effect or difference for several entries.]
Figure 6 | GMCs and GMC Ratios of pneumococcal antibodies in the separate administration population after PPSV23 vaccination. At 28 days after PPSV23 vaccination, the antibody GMCs, GMC ratios (Chronic Disease subgroup/ Healthy subgroup), and 95% CIs were calculated. To evaluate the non-inferiority, the lower limits of the 95% CIs for the GMC ratios needed to exceed 0.5. GMC, geometric mean concentration; PPSV, Pneumococcal polysaccharide vaccine; CI, Confidence interval.


Table 11 | Post-vaccination antibody levels of 23 pneumococcal serotypes in the separate administration population.
	Serotype
	Variable
	H subgroup
	C subgroup
	Total
	P value


	(N=154)
	(N=139)
	(N=293)


	Value
	95%CI
	Value
	95%CI
	Value
	95%CI



	1
	GMFR
	9.14
	7.73,10.80
	6.83
	5.85,7.97
	7.96
	7.10,8.93
	0.0125


	 
	2-fold increase rate, % (n)
	92.21 (142)
	86.78,95.91
	91.37 (127)
	85.41,95.46
	91.81 (269)
	88.06,94.68
	0.7932


	2
	GMFR
	7.77
	6.74,8.94
	7.24
	6.19,8.47
	7.51
	6.77,8.34
	0.5133


	 
	2-fold increase rate, % (n)
	96.10 (148)
	91.71,98.56
	89.93 (125)
	83.68,94.38
	93.17 (273)
	89.65,95.78
	0.0363


	3
	GMFR
	2.42
	2.17,2.71
	2.23
	2.03,2.44
	2.33
	2.16,2.50
	0.2522


	 
	2-fold increase rate, % (n)
	48.05 (74)
	39.94,56.24
	56.12 (78)
	47.45,64.51
	51.88 (152)
	45.99,57.72
	0.1678


	4
	GMFR
	4.86
	4.29,5.50
	4.23
	3.74,4.79
	4.55
	4.17,4.97
	0.1252


	 
	2-fold increase rate, % (n)
	88.96 (137)
	82.91,93.44
	82.73 (115)
	75.41,88.61
	86.01 (252)
	81.50,89.77
	0.1250


	5
	GMFR
	7.93
	6.75,9.32
	7.20
	6.14,8.45
	7.58
	6.77,8.49
	0.4027


	 
	2-fold increase rate, % (n)
	90.91 (140)
	85.22,94.94
	92.09 (128)
	86.28,95.98
	91.47 (268)
	87.66,94.40
	0.7187


	6B
	GMFR
	7.91
	6.78,9.23
	6.33
	5.40,7.41
	7.12
	6.37,7.95
	0.0467


	 
	2-fold increase rate, % (n)
	93.51 (144)
	88.38,96.84
	87.05 (121)
	80.31,92.14
	90.44 (265)
	86.48,93.56
	0.0605


	7F
	GMFR
	7.35
	6.34,8.53
	7.14
	6.08,8.38
	7.25
	6.50,8.08
	0.7908


	 
	2-fold increase rate, % (n)
	92.86 (143)
	87.58,96.38
	91.37 (127)
	85.41,95.46
	92.15 (270)
	88.45,94.96
	0.6358


	8
	GMFR
	6.43
	5.54,7.45
	5.80
	5.06,6.64
	6.12
	5.54,6.77
	0.3152


	 
	2-fold increase rate, % (n)
	90.26 (139)
	84.44,94.45
	92.81 (129)
	87.17,96.50
	91.47 (268)
	87.66,94.40
	0.4360


	9N
	GMFR
	6.46
	5.62,7.43
	7.30
	6.23,8.56
	6.85
	6.17,7.60
	0.2526


	 
	2-fold increase rate, % (n)
	88.31 (136)
	82.16,92.92
	90.65 (126)
	84.54,94.93
	89.42 (262)
	85.32,92.70
	0.5163


	9V
	GMFR
	4.96
	4.34,5.68
	5.20
	4.48,6.02
	5.07
	4.59,5.60
	0.6473


	 
	2-fold increase rate, % (n)
	87.66 (135)
	81.41,92.41
	83.45 (116)
	76.21,89.21
	85.67 (251)
	81.12,89.47
	0.3046


	10A
	GMFR
	8.51
	7.32,9.89
	7.65
	6.46,9.06
	8.09
	7.23,9.05
	0.3495


	 
	2-fold increase rate, % (n)
	92.86 (143)
	87.58,96.38
	89.93 (125)
	83.68,94.38
	91.47 (268)
	87.66,94.40
	0.3702


	11A
	GMFR
	3.41
	3.00,3.87
	3.49
	3.08,3.96
	3.45
	3.15,3.77
	0.7908


	 
	2-fold increase rate, % (n)
	71.43 (110)
	63.60,78.41
	74.10 (103)
	65.99,81.15
	72.70 (213)
	67.21,77.72
	0.6082


	12F
	GMFR
	4.35
	3.65,5.19
	4.26
	3.56,5.09
	4.31
	3.80,4.88
	0.8649


	 
	2-fold increase rate, % (n)
	74.68 (115)
	67.05,81.33
	82.73 (115)
	75.41,88.61
	78.50 (230)
	73.35,83.06
	0.0936


	14
	GMFR
	4.59
	3.85,5.46
	3.43
	2.94,4.01
	4.00
	3.55,4.50
	0.0150


	 
	2-fold increase rate, % (n)
	74.03 (114)
	66.35,80.75
	67.63 (94)
	59.17,75.31
	70.99 (208)
	65.43,76.12
	0.2280


	15B
	GMFR
	6.64
	5.70,7.73
	5.70
	4.93,6.59
	6.17
	5.56,6.86
	0.1522


	 
	2-fold increase rate, % (n)
	88.96 (137)
	82.91,93.44
	87.05 (121)
	80.31,92.14
	88.05 (258)
	83.78,91.54
	0.6146


	17F
	GMFR
	7.18
	6.08,8.48
	6.42
	5.43,7.60
	6.81
	6.05,7.66
	0.3541


	 
	2-fold increase rate, % (n)
	85.71 (132)
	79.17,90.83
	87.77 (122)
	81.14,92.71
	86.69 (254)
	82.26,90.36
	0.6050


	18C
	GMFR
	3.79
	3.35,4.30
	3.56
	3.20,3.97
	3.68
	3.39,4.00
	0.4551


	 
	2-fold increase rate, % (n)
	80.52 (124)
	73.37,86.45
	83.45 (116)
	76.21,89.21
	81.91 (240)
	77.02,86.15
	0.5148


	19A
	GMFR
	3.13
	2.80,3.50
	2.89
	2.55,3.27
	3.01
	2.77,3.28
	0.3444


	 
	2-fold increase rate, % (n)
	75.32 (116)
	67.74,81.91
	61.87 (86)
	53.25,69.97
	68.94 (202)
	63.30,74.20
	0.0129


	19F
	GMFR
	5.40
	4.72,6.19
	5.12
	4.42,5.92
	5.27
	4.77,5.81
	0.5899


	 
	2-fold increase rate, % (n)
	86.36 (133)
	79.91,91.36
	84.89 (118)
	77.84,90.40
	85.67 (251)
	81.12,89.47
	0.7196


	20
	GMFR
	3.29
	2.91,3.72
	3.04
	2.68,3.45
	3.17
	2.90,3.46
	0.3801


	 
	2-fold increase rate, % (n)
	70.13 (108)
	62.24,77.23
	66.19 (92)
	57.68,73.99
	68.26 (200)
	62.59,73.55
	0.4691


	22F
	GMFR
	5.61
	4.82,6.53
	4.79
	4.17,5.49
	5.20
	4.69,5.77
	0.1303


	 
	2-fold increase rate, % (n)
	88.31 (136)
	82.16,92.92
	87.77 (122)
	81.14,92.71
	88.05 (258)
	83.78,91.54
	0.8864


	23F
	GMFR
	5.91
	5.11,6.83
	4.87
	4.20,5.64
	5.39
	4.86,5.98
	0.0642


	 
	2-fold increase rate, % (n)
	87.01 (134)
	80.66,91.88
	84.17 (117)
	77.02,89.81
	85.67 (251)
	81.12,89.47
	0.4884


	33F
	GMFR
	9.91
	8.47,11.60
	10.10
	8.54,11.95
	10.00
	8.92,11.21
	0.8734


	 
	2-fold increase rate, % (n)
	94.81 (146)
	90.02,97.73
	93.53 (130)
	88.06,97.00
	94.20 (276)
	90.87,96.58
	0.6398





GMFR, geometric mean fold rise.







3.4 Safety

Within 28 days after vaccination with IIV4 and PPSV23, the rate and severity of any type of adverse events were comparable between the H group and the C Disease group (Table 12). The overall rates of adverse events in the two groups were 1.47% (4/272) in the Healthy group and 0.96% (2/208) in the Chronic Disease group, with most events being mild (grade 1). The main symptoms in the two groups were both the pain at the injection site. In the Healthy group, one participant reported grade 2 adverse events (fever and weakness) and a grade 1 cough. No grade 2 adverse events or systemic adverse events were observed in the Chronic Disease group.


Table 12 | The rates and severity of adverse events.
	Adverse Events
	H group (N=272)
	C group (N=208)
	Total (N=480)
	P-value



	Overall
	4(1.47)
	2(0.96)
	6(1.25)
	0.7021


	 Grade 1
	4(1.47)
	2(0.96)
	6(1.25)
	0.7021


	 Grade 2
	1(0.37)
	0
	1(0.21)
	1.0000


	Local
	3(1.10)
	2(0.96)
	5(1.04)
	1.0000


	 Grade 1
	3(1.10)
	2(0.96)
	5(1.04)
	1.0000


	 Pain
	3(1.10)
	2(0.96)
	5(1.04)
	1.0000


	 Grade 1
	3(1.10)
	2(0.96)
	5(1.04)
	1.0000


	Induration/ Swelling
	0
	1(0.48)
	1(0.21)
	0.4333


	 Grade 1
	0
	1(0.48)
	1(0.21)
	0.4333


	 Redness
	1(0.37)
	1(0.48)
	2(0.42)
	1.0000


	 Grade 1
	1(0.37)
	1(0.48)
	2(0.42)
	1.0000


	Systemic
	1(0.37)
	0
	1(0.21)
	1.0000


	 Grade 1
	1(0.37)
	0
	1(0.21)
	1.0000


	 Grade 2
	1(0.37)
	0
	1(0.21)
	1.0000


	 Cough
	1(0.37)
	0
	1(0.21)
	1.0000


	 Grade 1
	1(0.37)
	0
	1(0.21)
	1.0000


	 Fever
	1(0.37)
	0
	1(0.21)
	1.0000


	 Grade 2
	1(0.37)
	0
	1(0.21)
	1.0000


	 Fatigue
	1(0.37)
	0
	1(0.21)
	1.0000


	 Grade 2
	1(0.37)
	0
	1(0.21)
	1.0000











4 Discussion

Our study evaluated an elderly population aged 60 years and above with chronic diseases, most of whom suffered from chronic conditions such as hypertension, obesity, and diabetes. These comorbidities render them more susceptible to complications arising from influenza and pneumococcal infections. The results demonstrated that, at 28 days after vaccination with inactivated quadrivalent influenza vaccine (IIV4) and 23-valent pneumococcal polysaccharide vaccine (PPSV23), the post-vaccination influenza antibody geometric mean titers (GMTs) against the four influenza virus strains and pneumococcal antibody geometric mean concentrations (GMCs) against the 23 pneumococcal serotypes in the chronic disease group were all non-inferior to those in the healthy group. Previous studies have shown that co-administration of IIV4 and PPV23 does not reduce antibody responses that reflect protective efficacy against influenza or pneumococcal diseases (26, 27). Our study further supports the application value of this co-administration strategy in elderly individuals with chronic conditions.

Currently, the determination of the margin for non-inferiority trials requires a comprehensive consideration of multiple factors, including vaccine type, disease characteristics, practical clinical needs, and national regulatory specifications, which is established through systematic validation (28). In conventional practice, the lower limit of the 95% confidence interval (CI) for the ratio of geometric mean titer (GMT) or geometric mean concentration (GMC) (test/reference) is generally set at 0.67. The World Health Organization (WHO) has indicated that under certain circumstances, national regulatory authorities (NRAs) may consider allowing a lower bound (e.g., 0.5) or alternative criteria for determining vaccine non-inferiority (29). In accordance with the regulatory requirements specified by the National Medical Products Administration (NMPA) of China, a non-inferiority margin of 0.5 is acceptable for multivalent vaccines (21). Furthermore, referencing other clinical research, particularly those for pneumococcal vaccine studies, a margin of 0.5 is commonly adopted (27, 30). Based on the aforementioned considerations, a non-inferiority margin of 0.5 was selected for the present study.

Additionally, the SPRs, SCRs, and GMRFs of influenza antibodies against four strains in the Chronic Disease group were all similar to those in the Healthy group. And the immunogenicity profiles of IIV4 in the two groups all met the EMA evaluation criteria. The 2-fold increase rates and GMRFs of pneumonia antibodies against 23 serotypes in the Chronic Disease group were all similar to or higher than those in the Healthy group. Similarly, for the simultaneous administration or separate administration, the immunogenicity profiles in the Chronic Disease subgroup were also comparable to those in the Healthy subgroup. Moreover, the rates of adverse events in the Chronic Disease group after vaccination with the two vaccines were low. These findings demonstrated that administration, especially simultaneous vaccination, of IIV4 and PPSV23 in individuals with chronic disease exhibited favorable immunogenicity and safety profiles. This study provided the first clinical evidence on immunogenicity and safety of simultaneous vaccination with IIV4 and PPSV23 in individuals with chronic diseases.

Simultaneous vaccination could provide more comprehensive vaccination protection, reduce missed opportunities for vaccination (MOV), and improve the coverage and timeliness of vaccination (31–33). However, clinical evidence on simultaneous vaccination with these two vaccines in individuals with chronic diseases is still lacking. Given that the safety and immunogenicity risks in individuals with chronic diseases may be higher than healthy individuals, we conducted the clinical trials sequentially. In our previous study, we conducted a clinical trial to evaluate the safety of simultaneous vaccination in this population (34). The results were consistent with those of this study, showing that the safety profiles of simultaneous vaccination in chronic disease population were comparable to those in healthy populations. Based on these findings, we conducted this clinical trial to further evaluate the immunogenicity of simultaneous vaccination in chronic disease population. And the results of this clinical trial demonstrated the comparable immunogenicity and safety profiles of simultaneous vaccination between individuals with chronic diseases and healthy individuals. In addition, we conducted an additional 3-year safety follow-up through China’s Adverse Event Following Immunization (AEFI) reporting system, and no new adverse events were reported by the participants, supporting the simultaneous vaccination strategy in this populations. Relevant studies have shown that simultaneous vaccination can cause an increase in C-reactive protein (35). However, an elevation in C-reactive protein does not necessarily lead to specific clinical manifestations. In this study, only adverse events with clinical symptoms were collected, and adverse events related to laboratory indicators were not evaluated. The safety assessment of laboratory indicators will be carried out in subsequent post-marketing clinical trials.

Hypertension is a common chronic disease, particularly among the older adults (36). It is estimated that 1.28 billion adults aged 30 to 79 years worldwide suffer from hypertension (37). In 2018, the weighted prevalence of hypertension among adults aged 18 years and older in China was 27.5% (38). To date, clinical evidence on the immunogenicity of IIV4 and PPSV23 vaccination in hypertensive populations remains limited. In the chronic disease group in this clinical trials, individuals with hypertension accounted for 63.41%. The results showed that the post-vaccination GMTs of HI antibodies against four influenza virus strains and GMCs of 23-valent pneumococcal antibodies in the hypertensive group were all non-inferior to those in the healthy group (Supplementary Figures S1, S2). The post-vaccination SPRs, SCRs, and GMRFs of influenza antibodies and the 2-fold increase rates and GMRFs of pneumonia antibodies in the hypertensive group were all similar to those in the healthy group (Supplementary Tables S2, S3). These findings suggested that antibody levels in hypertensive individuals following IIV4 and PPSV23 vaccination were comparable to those in healthy individuals.

However, this clinical trial still had some limitations. First, it evaluated the short-term immunogenicity and safety of two vaccines. Long-term follow-up studies would be needed to evaluate long-term safety and immune persistence. Second, the sample size was limited, and the study may not fully observe all low-incidence adverse events. In addition, further clinical trials are needed to analyzed and validated the immunogenicity and safety profiles of simultaneous vaccination in broader population. Specially, age-stratified (children and young adults) and disease-stratified (e.g., diabetes mellitus, chronic obstructive pulmonary disease, asthma, chronic cardiovascular disorder and compromised immunity) randomized controlled clinical trials that compare immunogenicity and safety profiles of simultaneous vaccination in individuals with chronic diseases versus healthy individuals would be helpful to establish optimal vaccination strategies for these populations.




5 Conclusions

In conclusion, the immunogenicity and safety profiles of IIV4 and PPSV23 vaccination, especially simultaneous vaccination, in individuals with chronic diseases were comparable to those in healthy individuals. This study supports the vaccination strategy, particularly simultaneous vaccination, of two vaccines in chronic disease populations.
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OEBPS/Images/table9.jpg
H subgroup C subgroup Total
Serotype (N=245) (N=204) (N=449)
Value 95%Cl Value 95%Cl Value 95%Cl

GMFR 607 4.99,7.39 7.39 5729.54 6.59 5.64,7.69 02194

' 2-fold increase rate, % (n) 90.11 (82) 82.05,95.38 90.77 (59) 80.98,96.54 90.38 (141) 84.64,94.52 0.8905
GMFR 623 5.09,7.63 741 5.68.9.67 6.70 5.70,7.86 02956

: 2-fold increase rate, % (n) 89.01 (81) 80.72,94.60 95.38 (62) 87.10,99.04 91.67 (143) 86.17,95.49 0.1556
GMFR 201 1.76,2.30 2.36 1.95,2.86 2.15 1.93,241 0.1623

} 2-fold increase rate, % (n) 38.46 (35) 28.45,49.25 50.77 (33) 38.07,63.40 43.59 (68) 35.68,51.75 0.1264
GMFR 372 312,443 432 353,5.27 3.96 347,451 02723

! 2-fold increase rate, % (n) 73.63 (67) 63.35,82.31 87.69 (57) 77.1894.53 79.49 (124) 72.29,85.53 00320
GMFR 6.19 489,7.82 7.25 5.61,9.37 661 5.57,7.85 03706

’ 2-fold increase rate, % (n) 87.91 (80) 79.40,93.81 87.69 (57) 77.18.94.53 87.82 (137) 81.64,92.51 09670
GMFR 5.67 4.67,6.89 572 4.43,7.39 5.69 4.88,6.64 0.9533

o 2-fold increase rate, % (n) 87.91 (80) 79.40,93.81 87.69 (57) 77.18,94.53 87.82 (137) 81.64,92.51 0.9670
GMFR 663 554,7.92 843 6.62,10.73 7.32 634,846 0.1052

" 2-fold increase rate, % (n) 90.11 (82) 82.05,95.38 98.46 (64) 91.72,99.96 93.59 (146) 88.53,96.88 0.0463
GMFR 490 413,581 575 449.7.37 524 4.54,6.04 02727

) 2-fold increase rate, % (n) 84.62 (77) 75.5491.33 89.23 (58) 79.06,95.56 86.54 (135) 80.1691.47 04050
GMFR 5.26 4.41,6.27 7.30 5.78,9.20 6.03 5.23,6.95 0.0243

= 2-fold increase rate, % (n) 83.52 (76) 74.27,90.47 93.85 (61) 84.99,98.30 87.82 (137) 81.64,92.51 0.0518
GMFR 465 385,561 585 464,7.38 512 442,592 0.1257

» 2-fold increase rate, % (n) 83.52 (76) 74.27,90.47 89.23 (58) 79.06,95.56 85.90 (134) 79.43,90.95 03120
GMFR 672 547,826 8.01 6.54,9.82 7.23 625,837 02420

o 2-fold increase rate, % (n) 87.91 (80) 79.40,93.81 96.92 (63) 89.32,99.63 91.67 (143) 86.17,95.49 00447
GMFR 2.86 248,331 3.63 297.4.44 3.16 2.81,3.56 0.0507

llA 2-fold increase rate, % (n) 67.03 (61) 56.39,76.53 72.31 (47) 59.81,82.69 69.23 (108) 61.35,76.36 0.4816
GMFR 287 248,3.33 3.67 299,4.49 3.18 2.82,3.59 0.0485

" 2-fold increase rate, % (n) 68.13 (62) 57.53,77.51 73.85 (48) 61.46,83.97 70.51 (110) 62.69,77.53 0.4403
GMFR 354 284,440 429 339,544 3.83 327,450 02371

. 2-fold increase rate, % (n) 59.34 (54) 48.53,69.52 76.92 (50) 64.81,86.47 66.67 (104) 58.68,74.00 00216
GMFR 5.39 4.50,6.45 b ] 6.07,9.86 6.27 5.41,7.25 0.0159

e 2-fold increase rate, % (n) 85.71 (78) 76.81,92.17 90.77 (59) 80.98,96.54 87.82 (137) 81.64,92.51 0.3412
GMFR 5.80 462,7.28 574 453,7.28 5.78 4.90,6.80 09505

e 2-fold increase rate, % (n) 84.62 (77) 75.54,91.33 84.62 (55) 73.52,92.37 84.62 (132) 77.98,89.89 1.0000
GMFR 322 2.75,3.77 428 3.49,5.24 3.62 3.194.11 0.0272

e 2-fold increase rate, % (n) 7143 (65) 61.00,80.41 83.08 (54) 71.7391.24 76.28 (119) 68.82,82.72 00917
GMFR 230 1.96,2.70 3.05 2.53,3.67 2.59 229,292 0.0243

oA 2-fold increase rate, % (n) 45.05 (41) 34.60,55.84 67.69 (44) 54.95,78.77 54.49 (85) 46.33,62.47 0.0051
GMFR 403 332,4.90 542 426,690 456 392,531 0.0568

. 2-fold increase rate, % (n) 76.92 (70) 66.91,85.11 87.69 (57) 77.18,94.53 81.41 (127) 74.41,87.18 0.0883
GMFR 296 251,349 349 2934.17 317 281,358 0.1805

» 2-fold increase rate, % (n) 60.44 (55) 49.64,70.54 75.38 (49) 63.13,85.23 66.67 (104) 58.68,74.00 0.0509
GMFR 3.69 3.10,4.38 5.05 3.99,6.38 4.20 3.65,4.84 0.0286

“ 2-fold increase rate, % (n) 70.33 (64) 59.84,79.45 84.62 (55) 73.52,92.37 76.28 (119) 68.82,82.72 0.0386
GMFR 445 3.73,5.31 6.39 4.77,8.57 5.18 4.41,6.07 0.0365

= 2-fold increase rate, % (n) 8242 (75) 73.02,89.60 90.77 (59) 80.98,96.54 85.90 (134) 79.43,90.95 0.1395
GMFR 7.62 623,9.31 8.14 6.29,10.55 7.83 6.69,9.17 0.6801

m 2-fold increase rate, % (n) 9121 (83) 83.41,9.13 9231 (60) 82.9597.46 91.67 (143) 86.17,95.49 0.8066

GMEFR, geometric mean fold rise.






OEBPS/Images/table11.jpg
H subgroup C subgroup Total
Serotype (N=154) (N=139) (N=293)
Value 95%Cl Value 95%Cl Value 95%Cl

1 GMFR 9.14 7.73,10.80 6.83 5.85,7.97 7.96 7.10,8.93 00125
2-fold increase rate, % (n) 9221 (142) 86.78,95.91 91.37 (127) 85.41,95.46 91.81 (269) 88.06,94.68 07932

2 GMFR 7.77 6.74,8.94 7.24 619,847 7.51 6.77,8.34 05133
2-fold increase rate, % (n) 96.10 (148) 91.71,98.56 89.93 (125) 83.68,94.38 93.17 (273) 89.65,95.78 0.0363

2 GMFR 242 217271 223 2.03,2.44 233 2.16,2.50 0.2522
2-fold increase rate, % (n) 48.05 (74) 39.94,56.24 56.12 (78) 47.45,64.51 51.88 (152) 45.99,57.72 0.1678

4 GMFR 4.86 429,5.50 423 374,479 455 4.17,4.97 0.1252
2-fold increase rate, % (n) 88.96 (137) 82.91,93.44 82.73 (115) 75.41,88.61 86.01 (252) 81.50,89.77 0.1250

5 GMFR 7.93 6.759.32 7.20 614,845 7.58 677,849 04027
2-fold increase rate, % (n) 90.91 (140) 85.22,94.94 92.09 (128) 86.28,95.98 91.47 (268) 87.66,94.40 07187

6B GMFR 7.91 6.78,9.23 6.33 5.40,7.41 7.12 6.37,7.95 0.0467
2-fold increase rate, % (n) 93.51 (144) 88.38,96.84 87.05 (121) 80.31,92.14 90.44 (265) 86.48,93.56 0.0605

7F GMFR 7.35 634,8.53 7.14 6.08,8.38 725 6.50,8.08 07908
2-fold increase rate, % (n) 92.86 (143) 87.58,96.38 91.37 (127) 85.41,95.46 92.15 (270) 88.45,94.96 06358

8 GMFR 643 554,7.45 5.80 5.06,6.64 6.12 554,6.77 03152
2-fold increase rate, % (n) 90.26 (139) 84.44,94.45 92.81 (129) 87.17,96.50 91.47 (268) 87.66,94.40 04360

9N GMFR 6.46 5.62,7.43 7.30 6.23,8.56 6.85 6.17,7.60 0.2526
2-fold increase rate, % (n) 88.31 (136) 82.16,92.92 90.65 (126) 84.54,94.93 89.42 (262) 85.32,92.70 0.5163

9V GMFR 4.96 434,5.68 520 448,602 507 4.59,5.60 0.6473
2-fold increase rate, % (n) 87.66 (135) 81.4192.41 83.45 (116) 76.21,89.21 85.67 (251) 81.12,89.47 03046

10A GMFR 8.51 7.32,9.89 7.65 6.46,9.06 8.09 7.239.05 03495
2-fold increase rate, % (n) 92.86 (143) 87.58,96.38 89.93 (125) 83.68,94.38 91.47 (268) 87.66,94.40 03702

11A GMFR 3.41 3.00,3.87 3.49 3.08,3.96 345 kS Lok A g 0.7908
2-fold increase rate, % (n) 71.43 (110) 63.60,78.41 74.10 (103) 65.99,81.15 72.70 (213) 67.21,77.72 0.6082

12F GMFR 435 3.655.19 426 3.56,5.09 431 3.80,4.88 08649
2-fold increase rate, % (n) 74.68 (115) 67.0581.33 82.73 (115) 75.41,88.61 78.50 (230) 73.35,83.06 00936

14 GMFR 459 3.85,5.46 3.43 294,401 4.00 3.554.50 00150
2-fold increase rate, % (n) 74.03 (114) 66.35,80.75 67.63 (94) 59.17,75.31 70.99 (208) 65.43,76.12 02280

15B GMFR 6.64 5.70,7.73 5.70 4.93,6.59 6.17 5.56,6.86 0.1522
2-fold increase rate, % (n) 88.96 (137) 82.91,93.44 87.05 (121) 80.31,92.14 88.05 (258) 83.78,91.54 0.6146

17F GMFR 7.18 6.08,8.48 6.42 5.43,7.60 6381 6.05,7.66 03541
2-fold increase rate, % (n) 85.71 (132) 79.17,90.83 87.77 (122) 81.14,92.71 86.69 (254) 82.26,90.36 06050

18C GMFR 3.79 335430 3.56 320,3.97 368 3.39,4.00 04551
2-fold increase rate, % (n) 80.52 (124) 73.37,86.45 83.45 (116) 76.21,89.21 81.91 (240) [ 77.02,86.15 05148

19A GMFR 3.13 2.80,3.50 2.89 2.55,3.27 3.01 2.77,3.28 0.3444
2-fold increase rate, % (n) 75.32 (116) 67.74,81.91 61.87 (86) 53.25,69.97 68.94 (202) 63.30,74.20 0.0129

19F GMFR 5.40 4.72,6.19 5.12 442,592 5.27 4.77,5.81 0.5899
2-fold increase rate, % (n) 86.36 (133) 79.91,91.36 84.89 (118) 77.84,90.40 85.67 (251) 81.12,89.47 0.7196

20 GMFR 3.29 2913.72 3.04 268,345 317 2.90,3.46 0.3801
2-fold increase rate, % (n) 70.13 (108) 62.24,77.23 66.19 (92) 57.68,73.99 68.26 (200) 62.59,73.55 04691

22F GMFR 5.61 4.82,6.53 4.79 417,549 5.20 4.69,5.77 0.1303
2-fold increase rate, % (n) 88.31 (136) 82.16,92.92 87.77 (122) 81.14,92.71 88.05 (258) 83.78,91.54 0.8864

23F GMFR 5.91 5.11,6.83 4.87 4.20,5.64 5.39 4.86,5.98 0.0642
2-fold increase rate, % (n) 87.01 (134) 80.66,91.88 84.17 (117) 77.02,89.81 85.67 (251) 81.12,89.47 0.4884

33F GMFR 9.91 8.47,11.60 10.10 8.54,11.95 10.00 892,11.21 0.8734
2-fold increase rate, % (n) 94.81 (146) 90.02,97.73 93.53 (130) 88.06,97.00 94.20 (276) 90.87,96.58 06398

GMEFR, geometric mean fold rise.
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OEBPS/Images/table4.jpg
H subgroup C subgroup Total
Variable (N=156) (N=140) =296)
Value 95%Cl Value 95%Cl 95%Cl

A/HIN1 SPR, % (n) 2051 (32) 1447,27.71 20.71 (29) 14.33,28.38 20.61 (61) 16.15,25.67 09659
GMT 11.32 9.60,13.36 13.13 10.77,16.00 12.15 10.69,13.79 0.2541

A/H3N2 SPR, % (n) 80.13 (125) 73.00,86.08 88.57 (124) 82.10,93.32 84.12 (249) 79.45,88.09 00472
GMT 64.06 55.46,74.00 81.20 70.35,93.71 71.66 64.70,79.37 00223

B/Victoria SPR, % (n) 1346 (21) 8.53,19.84 21.43 (30) 14.95,29.16 17.23 (51) 13.11,22.02 0.0700
GMT 12.77 11.26,14.48 14.44 1LI51778 13.33 11.96,14.85 0.2876

B/Yamagata SPR, % (n) 55.13 (86) 46.97,63.09 53.57 (75) 44.95,62.03 54.39 (161) 48.53,60.17 0.7883
GMT 35.64 31.18,40.72 32.81 28.86,37.31 3427 31.24,37.59 0.3815






OEBPS/Images/table3.jpg
H group or subgroup C group or subgroup Total

Population

A/HIN1

A/H3N2

All

B/Victoria

B/Yamagata

A/HIN1

A/H3N2

Simultaneous
population*

B/Victoria

B/Yamagata

*Simultaneous population, simultancous administration population. H group or subgroup, Healthy group or subgroup; C group or subgroup, chronic disease group or subgroup. SPR,

seroprotection rate (21:40); SCR, seroconversion rate; GMFR, geometric mean fold rise.

Variable
Value 95%Cl Value 95%Cl Value 95%Cl
247 205 452
SPR, % (n) 90.69 (224) 86.36,94.01 94.15 (193) 90.00,96.94 92.26 (417) 89.40-94.55 0.1709
SCR, % (n) 89.07 (220) 84.50,92.67 93.17 (191) 88.81,96.22 90.93 (411) 87.90-93.41 0.1306
GMFR 50.14 40.19,62.54 67.33 53.15,85.29 57.31 48.76-67.35 00740
SPR, % (n) 97.98 (242) 95.34,99.34 99.51 (204) 97.31,99.99 98.67 (446) 97.13-99.51 0.2278
SCR, % (n) 76.11 (188) 70308129 | 7610 (156) 69.66,81.76 76.11 (344) | 71.90-79.97 0.9969
GMFR 856 7.14,10.26 7.60 630,9.18 8.11 7.12:9.24 03769
SPR, % (n) 82,59 (204) 77.2887.11 | 8341 (171) 77.60,88.23 82.96 (375) | 79.18-86.32 08166
SCR, % (n) 72.47 (179) 66.45,77.94 73.66 (151) 67.07,79.55 73.01 (330) 68.66-77.05 0.7768
GMFR 6.80 5.80,7.97 7.60 6.36,9.10 7 6.35-8.05 0.3559
SPR, % (n) 94.33 (233) 90.67,96.87 96.59 (198) 93.09,98.62 95.35 (431) 92.99-97.10 0.2572
SCR, % (n) 70.85 (175) 64.7576.44 | 7073 (145) 63.99,76.86 708 (320) 66.37-74.95 09780
GMFR 5.18 4.44,6.04 552 4.69,6.48 533 4.77-595 0.5782
91 65 156
SPR, % (n) 92.31 (84) 84.79,96.85 90.77 (59) 80.98,96.54 91.67 (143) 86.17,95.49 0.7318
SCR, % (n) 90.11 (82) 82.05,95.38 89.23 (58) 79.06,95.56 89.74 (140) 83.88,94.02 0.8584
GMFR 39.61 27.27,57.52 55.72 37.41,82.99 45.66 34.78,59.94 0.2231
SPR, % (n) 100.00 (91) 96.03,100.00 100.00 (65) 94.48,100.00 100.00 (156) 97.66,100.00 1.0000
SCR, % (n) 75.82 (69) 65.72,84.19 7846 (51) 66.51,87.69 76.92 (120) 69.51,83.28 06999
GMFR 863 6.49,11.48 7.92 5.74,1091 8.33 6.74,10.28 06900
SPR, % (n) 81.32 (74) 71.78,88.72 86.15 (56) 75.34,93.47 83.33 (130) 76.54,88.81 0.4243
SCR, % (n) 68.13 (62) 57.53,77.51 7846 (51) 66.51,87.69 72.44 (113) 64.72,79.28 0.1546
GMFR 6.41 492,8.36 7.50 5.67,9.92 6.85 5.65,8.29 0.4267
SPR, % (n) 9121 (83) 83.41,96.13 98.46 (64) 91.72,99.96 94.23 (147) 89.33,97.33 0.0810
SCR, % (n) 67.03 (61) 56.39,76.53 73.85 (48) 6146,83.97  69.87 (109) 62.02,76.95 0.3605
GMFR 495 3.986.16 613 471,797 541 4.58,6.40 02151





OEBPS/Images/table12.jpg
Adverse Events H group (N=272) C group (N Total (N

Overall 4(1.47) 2(0.96) 6(1.25) 0.7021
Grade 1 4(1.47) 2(0.96) 6(1.25) 0.7021
Grade 2 1(0.37) 0 1(0.21) 1.0000

Local 3(1.10) 2(0.96) 5(1.04) 1.0000
Grade 1 3(1.10) 2(0.96) 5(1.04) 1.0000
Pain 3(1.10) 2(0.96) 5(1.04) 1.0000
Grade 1 3(1.10) 2(0.96) 5(1.04) 1.0000

Induration/ Swelling 0 1(0.48) 1(0.21) 0.4333
Grade 1 0 1(0.48) 1(0.21) 04333
Redness 1(0.37) 1(0.48) 2(0.42) | 1.0000
Grade 1 1(0.37) 1(0.48) 2(0.42) 1.0000

Systemic 1(0.37) 0 1(0.21) 1.0000
Grade 1 1(0.37) 0 1(0.21) 1.0000
Grade 2 1(0.37) 0 1(0.21) 1.0000
Cough 1(0.37) 0 1(0.21) 1.0000
Grade 1 1(0.37) 0 1(0.21) 1.0000
Fever 1(0.37) 0 1(0.21) 1.0000
Grade 2 1(0.37) 0 1(0.21) 1.0000
Fatigue 1(0.37) 0 1(0.21) 1.0000

Grade 2 1(037) 0 1(0.21) 1.0000






OEBPS/Images/table8.jpg
H subgroup C subgroup Total
Serotype Variable (N=91) (N=65) (N=156)
Value 95%Cl Value 95%Cl Value 95%Cl
1 GMC (ug/ml) 118 097,143 1.03 0.85,1.26 112 097,1.28 03531
2 GMC (ug/ml) 340 271425 262 2.02,3.39 3.05 257,361 0.1330
3 GMC (ug/ml) 050 041,0.61 038 0.30,0.49 045 0.38,0.52 00910
4 GMC (ug/ml) 073 0.61,0.86 0.56 0.46,0.66 0.65 057,0.73 00359
5 GMC (ug/ml) 043 0.36,0.51 047 0.39,0.57 0.45 0.39,0.51 0.4942
6B GMC (ug/ml) 116 0.94,1.44 122 0.89,1.67 119 0.99,1.42 0.7952
7F GMC (ug/ml) 127 1.06,1.53 097 0.79,1.19 114 0.99,1.30 00526
8 GMC (ug/ml) 204 1.70,2.46 148 1.25175 178 1.57,2.03 00108
9N GMC (ug/ml) 283 2423.30 234 1.94,2.83 2.61 232,294 0.1223
9V GMC (ug/ml) 1.92 1.58,2.32 168 1.352.08 1.81 157,209 03617
10A GMC (ug/ml) 222 1.85,2.66 165 1.332.04 1.96 171,225 00344
11A GMC (ug/ml) 2.58 2.143.13 230 1.86,2.84 2.46 214,283 0.4189
12F GMC (ug/ml) 114 0.96,1.36 0.99 0.81,1.23 1.08 0.94,1.23 03107
14 GMC (ug/ml) 479 412,5.56 479 3.84,599 479 422,544 09923
15B GMC (ug/ml) 424 353,5.09 354 2.884.36 3.93 343,451 02013
17F GMC (ug/ml) 121 0.98,1.50 113 0.87,1.47 118 1.00,139 06858
18C GMC (ug/ml) 225 193,263 179 1.492.14 204 1.82,230 0.0564
19A GMC (ug/ml) 5.16 4.46,5.97 4.61 3.86,5.51 4.92 4.40,5.51 0.3285
19F GMC (uglml) 2.18 1.84,2.58 192 1.56,2.36 2.07 1.82,2.35 0.3364
20 GMC (ug/ml) 423 3.68,4.86 3.55 3.02,4.17 3.93 3.54,4.36 0.1045
22F GMC (ug/ml) 173 1.48,2.02 144 1.21,1.71 1.60 1.43,1.80 0.1191
23F GMC (ug/ml) 110 090,1.33 081 0.63,1.06 0.97 0.83,1.14 0.0657
33F GMC (ug/ml) 342 2.884.07 284 2.24,3.60 317 2.75,3.65 0.1947

GMC, geometric mean concentration.
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H group C group Total

Serotype Variable (N=245) (N=204) (N=449)

Value 95%Cl Value 95%Cl Value 95%Cl
GMFR 785 690,894 7.00 6.14,7.99 7.45 6.80-8.18 02259
' Z:4old i::::“ e 91.43 (224) 87.2094.62 9118 (186) 86.41,94.69 9131 (410) 88.32-93.75 0.9248
GMER 7.16 6.37,8.04 730 637,835 7.2 661-7.88 08301
: 2-fold ‘;‘:(‘:‘”;“ Tate, 93.47 (229) 89.61,96.22 9167 (187) 86.99,95.07 92.65 (416) 89.83-94.89 0.4661
GMFR 226 207,247 227 208,247 227 213241 0,959
’ 2dold i;‘:;:‘e s 44.49 (109) 38.16,50.95 5441 (111) 47316138 49 (220) 4428-53.73 0.0363
4 GMER 440 397487 426 384473 434 403-4.66 0.6666
2fold ';C(r:?se | 8327 (204) 77.99.87.72 8431 (172) 78.58,89.02 83.74 (376) 80.00-87.03 07643
GMER 723 6.33827 722 o826 | 7.23 657-7.95 0.9830
’ Zidold i;c(r:?“ rate 89.80 (220) 85.31,93.29 90.69 (185) 85.84,94.30 90.2 (405) 87.07-92.79 07520
GMFR 699 6.19,7.90 6.13 536,701 6.58 6.02-7.20 0.1525
® 2 fald ir::;se mate, 91.43 (224) 87.2094.62 87.25 (178) 81.89,91.50 89.53 (402) 86.32-92.21 0.1503
GMER 7.07 631,7.92 753 6.59,8.60 7.27 6.67-7.93 04826
7 2ifold i;cfsse i 91.84 (225) 87.67,94.94 93.63 (191) 89.35,96.56 92.65 (416) 89.83-94.89 0.4691
GMFR 581 519,651 578 513,653 5.80 534-6.29 0.9564
: 2iteld i;c{::“ mte 88.16 (216) 83.4491.93 91.67 (187) 86.99,95.07 89.76 (403) 86.57-92.40 02229
GMFR 599 537,668 730 641,832 6.55 602713 0.0210
N 24fold ';?(r;“ T 86.53 (212) 81.61,90.54 91.67 (187) 86.99,95.07 88.86 (399) 85.58-91.62 0.0850
GMER 484 434540 540 477611 5.09 469-5.52 0.1964
» Zbold i;:::?se e 86.12 (211) 81.1590.19 8529 (174) 79.68,89.85 85.75 (385) 82.17-88.85 0.8026
GMFR 7.80 6.90,8.80 776 681,885 7.78 7.12-8.50 0.9636
o 2-fold i;?::“ rate, 91.02 (223) 86729429 92.16 (188) 87.58,95.45 9154 (411) 88.57-93.94 0.6666
GMER 319 290351 353 3.18,3.93 334 3.12-3.59 0.1628
n Zfold ';C;:;Se pates 69.80 (171) 63.63,75.48 73.53 (150) 66.92,79.45 7149 (321) 67.07-75.63 03829
GMFR 373 329423 406 354,466 3.88 354-425 03672
o 2-fold i;':g::” raie, 72.24 (177) 66.19,77.76 79.90 (163) 73.74,85.17 75.72 (340) 71.48-79.62 0.0595
GMFR 416 363477 369 324420 394 358-433 02026
= 240l '::::";w zRls 68.57 (168) 62.35,74.33 7059 (144) 63.82,76.74 69.49 (312) 65.00-73.72 0.6440
GMER 615 547,691 628 5547.12 621 570-6.76 0.8052
o 2-fold i;‘:;;‘“ Tty 87.76 (215) 82989158 88.24 (180) 83.00,9231 87.97 (395) 84.60-90.83 0.8762
GMFR 663 580,759 620 541,7.10 643 5.85-7.08 04872
. 2:told i:;::“ rate, 85.31 (209) 80.24,89.49 86.76 (177) 81.33,91.09 85.97 (386) 82.41-89.05 0.6577
GMER 357 324393 378 343416 3.66 342-3.92 0.4200
e = ‘;':(’:Te rate, 77.14 (189) 71.37,82.25 83.33 (170) 77.50,88.17 79.96 (359) 75.95-83.56 0.1028
194 GMER 279 254307 204 Seass | 286 267-3.06 04736
2etold i;‘::a)‘“ rate, 64.08 (157) 57.73,70.09 63.73 (130) 56.72,70.32 63.92 (287) 59.29-68.37 0.9376
GMFR 485 433542 521 460,590 501 461-5.44 03923
r Zitald ';CZ‘;W | 82.86 (203) 77.54,87.36 85.78 (175) 80.23,90.27 84.19 (378) 80.48-87.44 03973
GMFR 316 287,3.49 318 287,352 317 295-3.40 0.9458
® kol ‘;:E:;se rate 66.53 (163) 60.24,72.41 69.12 (141) 62297538 67.71 (304) 63.1672.01 0.5594
GMFR 480 4275.39 487 433,548 483 444.525 0.8632
= 2:fold i;:::se rabs 81.63 (200) 76.21,86.28 86.76 (177) 81.33,91.09 83.96 (377) 80.24-87.24 0.1400
GMFR 532 475595 531 463,608 531 487-5.80 0.9825
= 2:4ld i:::?“ rate, 85.31 (209) 80.24,89.49 86.27 (176) 80.78,90.68 85.75 (385) 82.17-88.85 07701
GMFR 899 7.94,10.18 9.43 8.19,10.85 9.19 8.37-10.08 0.6137
o 2Hfold increase rates 93.47 (229) 89.6196.22 93.14 (190) 88.75,96.20 9332 (419) 90.60-95.45 0.8884

% (n)

H group, Healthy group; C group, Chronic Disease group; GMFR, geometric mean fold rise.
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GMC ratio (95%Cl)

1.17(0.86,1.59)
1.06(0.79,1.42)
1.08(0.88,1.32)
1.06(0.82,1.38)
1.19(0.84,1.68)
1.02(0.75,1.38)
1.19(0.89,1.59)
1.04(0.79,1.38)
1.27(0.98,1.66)
1.20(0.91,1.58)
1.16(0.86,1.56)
1.21(0.98,1.49)
1.20(0.97,1.49)
1.22(0.89,1.66)
1.33(1.01,1.74)
0.97(0.70,1.34)
1.25(0.97,1.60)
1.29(1.02,1.64)
1.28(0.96,1.71)
1.22(0.96,1.56)
1.30(0.98,1.71)
1.27(0.95,1.72)

1.02(0.74,1.39)

GMC Healthy subgroup GMC Chronic Disease

(95%Cl)
6.89(5.66,8.39)
19.92(16.51,24.02)
0.93(0.82,1.06)
2.50(2.12,2.95)
2.75(2.20,3.45)
6.69(5.50,8.15)
7.73(6.43,9.31)
9.19(7.69,10.97)
14.24(12.01,16.89)
8.60(7.19,10.28)
13.34(11.00,16.16)
7.18(6.28,8.22)
3.18(2.76,3.65)
16.93(13.86,20.69)
21.88(18.38,26.04)
6.89(5.60,8.47)
6.75(5.76,7.91)
11.45(9.80,13.37)
8.51(7.07,10.26)
11.46(9.80,13.40)
6.05(5.07,7.22)
4.54(3.75,5.49)

24.64(20.14,30.14)

subgroup (95%Cl)
8.06(6.39,10.18)
21.09(16.89,26.34)
1.01(0.86,1.17)
2.66(2.19,3.24)
3.27(2.50,4.26)
6.83(5.41,8.61)
9.22(7.41,11.48)
9.58(7.75,11.82)
18.15(14.83,22.22)
10.31(8.34,12.73)
15.45(12.30,19.40)
8.69(7.41,10.20)
3.83(3.24,4.51)
20.58(16.24,26.08)
29.09(23.67,35.75)
6.69(5.23,8.54)
8.41(6.97,10.15)
14.80(12.32,17.78)
10.89(8.73,13.57)
13.98(11.61,16.83)
7.84(6.36,9.68)
5.78(4.61,7.25)

25.02(19.71,31.76)
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0.91(0.77,1.09)
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GMC Healthy subgroup GMC Chronic Disease

(95%C1)
10.63(9.01,12.31)
23.29(20.32,26.68)
1.10(1.01,1.21)
3.15(2.80,3.55)

3.79(3.25,4.43)
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9.65(8.34,11.18)
12.58(11.10,14.26)

18.28(16.10,20.75)
10.05(8.84,11.42)
18.62(15.97,21.71)
8.47(7.56,9.50)
3.29(2.81,3.87)
24.23(20.91,28.08)
32.72(28.74,37.25)
9.77(8.42,11.34)
8.22(7.40,9.13)
15.79(14.08,17.71)
10.77(9.41,12.33)
13.74(12.18,15.49)
9.50(8.28,10.90)

6.72(5.87,7.69)

28.33(24.32,32.99)

subgroup (95%Cl)

8.00(6.79,9.42)
21.97(19.04,25.35)
0.95(0.86,1.05)
2.77(2.44,3.13)
3.44(2.92,4.06)

8.02(6.89,9.33)
9.55(8.18,11.14)
10.92(9.57,12.46)

19.05(16.67,21.77)
10.03(8.76,11.48)
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7.80(6.75,9.02)

5.38(4.67,6.20)

29.64(25.25,34.80)
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Serotype

6B

7F

9N

IV

10A

11A

12F

14

15B

17F

18C

19A

19F

20

22F

23F

33F

Variable

GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)
GMC (ug/ml)

GMC (ug/ml)

H group

(N=245)
Value 95%Cl
113 1.01,1.26
213 2.73,3.56
049 0.44,0.55
067 0.61,0.74
0.46 0.42,0.51
126 1.10,1.45
127 1.14,1.43
2.02 1.81,2.25
2.89 261,321
204 1.81,2.29
221 1.98,2.47
255 2.29,2.85
0.87 0.78,0.99
5.14 4.55,5.81
4.80 430,537
135 117,154
225 205,247
511 4.69,5.57
207 1.86,2.30
427 3.89,4.68
7 1.59,1.96
L15 1.02,1.30
3.00 2.67,3.36

C group
(N=204)
Value 95%Cl
116 103,132
292 2.54,3.36
0.39 035,044
0.63 0.56,0.69
0.47 0.43,0.53
123 1.05,1.44
1.23 1.09,1.39
1.71 1.54,1.90
245 219,274
179 1.59,2.01
1.98 1.75,2.24
235 2.10,2.63
0.85 0.75,0.96
4.98 4.41,5.62
4.02 3.56,4.54
117 1.02,1.35
191 1.73,2.11
4.86 445531
1.96 1.76,2.19
3.86 3.51,4.23
1.50 1.35,1.67
0.98 0.84,1.13
297 264,334

H group, Healthy group; C group, chronic disease group; GMC, geometric mean concentration.

Total

(N=449)
Value 95%Cl
115 1.06-1.24
3.03 275-3.33
0.44 0.41-0.48
065 061-0.70
047 0.43-0.50
135 1.12-1.39
126 1.16-1.36
1.87 1.73-2.02
268 2.49-2.90
1.92 1.77-2.08
2.10 1.94-2.28
246 2.28-2.66
0.86 0.79-0.94
5.07 4.65-5.52
443 4.08-4.81
127 1.15-1.39
209 1.95-2.23
5.00 470-5.31
202 1.87-2.18
4.08 3.82-4.35
1.64 1.53-1.77
107 097-1.17
299 275-3.24

0.7382

0.5067

0.0088

0.3255

0.7123

0.8076

0.7062

0.0364

0.0345

0.1205

0.1832

0.3007

0.7220

0.7166

0.0335

0.1653

0.0176

0.4221

0.5025

0.1305

0.0333

0.0913

0.9054
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Strain

Population

N

A/HIN1
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All

B/Victoria
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Simultaneous
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B/Victoria

B/Yamagata

*Simultaneous population, simultaneous administration population. H group or subgroup, Healthy group or subgroups C group or subgroup, chronic disease group or subgroup. SPR,
seroprotection rate (21:40); GMT, geometric mean titer.

Variable

SPR, % (n)
GMT
SPR, % (n)
GMT
SPR, % (n)
GMT
SPR, % (n)

GMT

SPR, % (n)
GMT
SPR, % (n)
GMT
SPR, % (n)
GMT
SPR, % (n)

GMT

Value
247
21.05 (52)
11.90
78.95 (195)
61.11
14.57 (36)
1295
53.04 (131)
32.96
91
21.98 (20)
12.96
76.92 (70)
56.35
16.48 (15)
13.26
49.45 (45)

2883

95%ClI

16.14,26.67
10.42,13.59
73.33,83.86
54.46,68.57
10.42,19.60
11.71,14.32
46.61,59.39

29.75,36.51

13.97,31.88
10.33,16.25
66.91,85.11
46.41,68.43
9.53,25.73
11.17,15.72
38.80,60.14

24.64,33.73

Value
205
21.46 (44)
12.89
88.78 (182)
75.79
17.07 (35)
13.56
51.71 (106)
IL57
65
23.08 (15)
12.38
89.23 (58)
65.33
7.69 (5)
13.92
47.69 (31)

29.05

H group or subgroup C group or subgroup

95%Cl

16.05,27.72
10.99,15.11
83.64,92.75
67.52,85.07
12.19,22.94
12.09,15.20
44.64,58.72

28.46,35.01

13.53,35.19
9.42,16.26

79.06,95.56
53.82,79.29
2.54,17.05

11.85,16.35
35.15,60.46

24.33,34.68

Total

Value
452
21.24 (96)
12.34
83.41 (377)
67.37
1571 (71)
13.22
52.43 (237)
3232
156
22.44 (35)
1270
82.05 (128)
59.93
12.82 (20)
13.53
48.72 (76)

28.92

95%Cl

17.56-25.30
11.14-13.66
79.65-86.72
62.06-73.15
12.48-19.40
12.26-14.25
47.72-57.12

30.05-34.76

16.15,29.80
10.70,15.10
75.11,87.73
52.20,68.81
8.01,19.10
12.01,15.24
40.65,56.84

25.74,32.49

09153

0.4459

0.0051

0.0102

0.4674

0.5501

0.7782

0.5635

0.8711

0.7972

0.0483

0.2988

0.1054

0.6796

0.8285

0.9494
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H subgroup C subgroup Total

Serotype Variable (N=154) (N=139) (N=293)
Value 95%Cl Value 95%Cl Value 95%Cl

1 GMC (ug/ml) 1.10 0.96,1.26 1.23 1.05,1.44 116 1.05,1.29 0.3044
2 GMC (ug/ml) 296 251,349 3.07 261,363 3.01 2.68,3.39 0.7513
3 GMC (ug/ml) 049 042,0.56 0.40 035045 044 0.40,0.49 0.0447
4 | GMC (ug/ml) 064 057,0.73 0.66 0.58,0.75 065 0.60,0.71 0.7487
5 GMC (ug/ml) 048 0.42,0.55 0.48 0.42,0.54 048 0.44,0.52 0.9261
6B GMC (ug/ml) 132 1.10,1.59 123 1.02,1.49 128 1.12,1.46 0.5934
7F GMC (ug/ml) 127 1.10,1.48 1.38 1.19,1.60 132 1.19,1.47 0.4447
8 GMC (ug/ml) 2,00 1.742.30 1.84 1.61,2.10 1.92 1.752.11 0.3877
9N GMC (ug/ml) 293 2553.37 2.51 2.18,2.88 272 247,3.00 0.1205
9V  ave (ug/ml) 211 1.83,2.44 1.84 | 1.61,2.12 1.98 1.79,2.19 0.1848
10A GMC (ug/ml) 221 1.92,2.55 2.16 1.85,2.51 218 1.97,2.42 0.8158
11A GMC (ug/ml) 2.54 222,290 2.38 2.08,2.71 246 224,270 0.4970
12F GMC (ug/ml) 0.75 0.64,0.87 0.79 0.68,0.92 ‘ 0.76 0.69,0.85 0.6358
14 GMC (ug/ml) 536 451,6.38 5.07 438,586 522 4.66,5.85 0.6233
15B GMC (ug/ml) 517 450,5.95 426 3.67.4.96 472 426523 0.0642
17F GMC (ug/ml) 143 120,1.71 119 1.01,1.41 ‘ 131 1.16,1.48 0.1366
18C GMC (ug/ml) 225 200253 1.97  iman 211 1.942.30 0.1163
19A GMC (ug/ml) 5.08 4.57,5.65 4.98 ‘ 4.51,5.51 5.04 4.68,5.41 0.7907
19F GMC (ug/ml) 2.00 1.74,2.30 1.98 1.74,2.25 1.99 1.81,2.19 0.9177
20 GMC (ug/ml) 4.29 3.80,4.85 4.01 ‘ 3.57,4.50 4.16 3.82,4.52 0.4259
22F GMC (ug/ml) 179 1.56,2.06 1.53 1.351.75 1.66 1.51,1.83 0.1185
23F GMC (ug/ml) 118 1.00,1.38 1.06 0.89,1.26 L12 1.00,1.26 03821
33F GMC (ug/ml) 277 2383.23 3.03 265347 2.89 2623.20 0.3806

GMC, geometric mean concentration.
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Population racteristics

N 272 208 480

Age, years * 68.46 + 5.18 6876 + 5.52 68.59 + 5.33 05351

60-69, n (%) 175 (64.34) 123 (59.13) 298 (62.08)

K i ]
A 7079, n (%) 87 (31.99) 78 (37.50) 165 (34.38) 02781
groups, years

80-89, n (%) 10 (3.68) 7 (337) 17 (3.54)

All Male, n (%) 132 (48.53) 96 (46.15) 228 (47.50)
Gender 0.6055

Female, 140 (51.47) 112 (53.85) —_—

n (%)
Ethnicity Han, n (%) 272 (100.00) 208 (100.00) 480 (100.00) 1.0000
Height, cm* 16205 + 8.43 16117 £ 8.61 16167 £ 8.51 02618
Weight, kg* 63.70 + 931 67.82 + 12.12 65.49 + 10.80 <0.0001
N 95 65 160

Age, years * 68.55 + 5.37 68.09 £ 522 68.36 + 5.30 0.5952

60-69, n (%) 64 (67.37) 12 (64.62) 106 (66.25)

Ay
ik 7079, n (%) 27 (28.42) 22 (33.85) 49 (30.63) 0.8201
groups, years
80-89, n (%) 4(421) 1(154) 5(3.13)
Simultaneous

population** Male, n (%) 40 (42.11) 34 (52.31) 74 (46.25)
Gender Temale 0.2037

n ) 55 (57.89) 31 (47.69) 86 (53.75)
Ethnicity Han, n (%) 95 (100.00) 65 (100.00) 160 (100.00) 1.0000
Heigh', cm* 162.09 + 8.56 16223 £ 8.15 162.15 + 8.37 0.9200
Weight, kg" 63.46 + 9.30 69.48 + 13.22 6591 + 11.41 0.0020

*Mean + standard deviation; **simultaneous population, simultaneous administration population; H group or subgroup, Healthy group or subgroup; C group or subgroup, chronic disease group
or subgroup.
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H subgroup C subgroup Total

Variable (N=156) (N=140) (N=296)
Value 95%Cl Value 95%Cl Value 95%Cl

A/HIN1 SPR, % (n) 140 (89.74) 83.88,94.02 134 (95.71) 90.91,98.41 274 (92.57) 88.96,95.28 0.0505
SCR, % (n) 138 (88.46) 82.38,93.02 133 (95.00) 89.97,97.97 271 (91.55) 87.78,94.46 00434
GMFR 57.53 43.70,75.72 73.52 54.75,98.72 64.60 52.87,78.94 02297
A/H3N2 SPR, % (n) 151 (96.79) 92.68,98.95 139 (99.29) 96.08,99.98 290 (97.97) 95.64,99.25 02181
SCR, % (n) 119 (76.28) 68.82,82.72 105 (75.00) 66.98,81.93 224 (75.68) 70.38,80.45 07974
GMFR 8.51 6.72,10.78 7.46 5.90,9.45 8.00 6.77,9.45 0.4381
B/Victoria SPR, % (n) 130 (83.33) 76.54,88.81 115 (82.14) 74.78,88.10 245 (82.77) 77.98,86.89 0.7866
SCR, % (n) 117 (75.00) 67.45,81.58 100 (71.43) 63.19,78.74 217 (73.31) 67.89,78.26 0.4880
GMFR 7.03 5.75,8.60 7.65 6.08,9.63 732 6.29,8.51 0.5844
B/Yamagata SPR, % (n) 150 (96.15) 91.82,98.58 134 (95.71) 90.91,98.41 284 (95.95) 93.03,97.89 0.8482
SCR, % (n) 114 (73.08) 65.40,79.86 97 (69.29) 60.94,76.80 211 (71.28) 65.76,76.37 04717
GMFR 532 432,6.54 5.25 428,644 529 457,6.11 09350

SPR, seroprotection rate (21:40); SCR, seroconversion rate; GMFR, geometric.





