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ABSTRACT
Objective: To evaluate the immunogenicity, safety and lot-to-lot consistency of an inactivated enterovirus 
71 (EV71) vaccine cultured in bioreactors with different specifications after full immunization.
Methods: A randomized, double-blind trial was performed in 3,000 children aged 6 ~ 35 months with six 
vaccine batches, which were prepared in 40 L and 150 L bioreactors for three consecutive batches 
respectively. Children were immunized on day 0 and 28, serum samples were collected on day 0 and 
56, and neutralizing antibody titers were determined by the microcytopathic method. Immediate reac-
tions were recorded within 30 min, local and systemic symptoms were recorded within 0 ~ 28 days, and 
serious adverse events were recorded within 6 months.
Results: After immunization with two doses of the inactivated EV71 vaccine, the neutralizing antibody 
GMT was 825.52 ± 4.09, and the positive conversion rate was 96.18%, with no significant difference. The 
95% CI of the serum neutralizing antibody GMT ratio between the two groups after immunization with the 
three vaccine batches produced in the 150 L and 40 L bioreactors ranged from .67 ~ 1.5. The overall 
incidence of adverse reactions, mainly grade 1 reactions, for all 6 batches from 0 to 28 days after 
vaccination was 49.62%, with no significant difference (p = .8736). The incidence of systemic adverse 
reactions, primarily fever and diarrhea, was 45.14%; the incidence of local adverse reactions, primarily 
erythema and tenderness, was 9.43%.
Conclusion: The EV71 vaccine was highly immunogenic and safe in children aged 6–35 months, and 6 
consecutive batches produced by the two bioreactors with different specifications were consistent.
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Introduction

Hand-foot-mouth disease (HFMD) is a common infectious dis-
ease in children and infants. It is a category C notifiable infec-
tious disease in China, the main symptoms of which are fever 
and rashes or herpes on the hands, feet, and mouth. A small 
number of HFMD patients may develop aseptic meningitis, 
encephalitis, acute flaccid paralysis, and myocarditis neurogenic 
pulmonary edema. For a few severely ill children, the disease 
may progress rapidly and can lead to death.1 The pathogens that 
cause HFMD are mainly enterovirus 71 (EV71), coxsackie virus 
A16, coxsackie virus A6, and coxsackie virus A10. Among them, 
EV71 is one of the main pathogens causing severe HFMD.2,3

According to the requirements of the China Food and Drug 
Administration, the safety and efficacy of vaccines need to be 
further evaluated after they are marketed, and different batches 
of vaccines need to be clinically evaluated to further validate the 
consistency of the vaccine production process and quality. In 

accordance with Chinese regulations and the “Clinical 
Considerations for Evaluation of Vaccines for Prequalification” 
promulgated by the World Health Organization (WHO),4 clin-
ical studies have been conducted on 3 different batches of an 
EV71 vaccine in phase III clinical studies. The results of the 
study showed that lot-to-lot equivalence is achieved and that 
there is consistency between batches.5 The EV71 vaccine was 
produced by Wuhan Institute of Biological Products Co. Ltd. 
(hereafter referred to as WIBP) and was approved and issued 
a national approval number in December 2016.6–8 Both 40 L and 
150 L bioreactors were approved for use in the production of the 
inactivated EV71 vaccine. After the vaccine is marketed, it needs 
to be further evaluated for immunogenicity, safety and lot-to-lot 
consistency of the commercial-scale vaccine in a large-scale 
population. Except for the different specifications of the 
upstream culture bioreactors, the hardware structure design, 
function control, and production process control are basically 
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the same, and the downstream ultrafiltration purification and 
final bulk preparation process are identical. The vaccines pro-
duced by the two reactors with different specifications meet the 
quality specifications. In this study, two bioreactors with differ-
ent specifications, 40 L and 150 L, were used to consecutively 
produce 3 batches of an inactivated EV71 vaccine to immunize 
infants and to further evaluate the immunogenicity, safety and 
lot-to-lot consistency of the inactivated EV71 vaccine in Chinese 
infants aged 6–35 months in order to validate the consistency of 
the production process and provide data supporting the large- 
scale use of the vaccine.

Materials and methods

Study design and subjects

This phase IV clinical study was performed with a single- 
center, randomized, double-blind, equivalence design. Six 
batches (201803014, 201804021, and 201806028 produced in 
40 L reactors and 201804020, 201804022, and 201805025 pro-
duced in 150 L reactors) of the inactivated EV71 vaccine were 
produced in the GMP facility of WIBP with the production 
process approved by the National Medical Products 
Administration (NMPA). The vaccine was prepared by virus 
culture, harvest, concentration, purification, inactivation and 
aluminum hydroxide adsorption (containing a neutralizing 
antibody titer not less than 3.0 EU) and used for this phase 
IV clinical study after passing the National Institutes for Food 
and Drug Control (NIFDC) tests.

This study followed the principle of informed consent and 
voluntary participation to recruit 3,000 infants aged 6–35  
months in Pei County, Jiangsu Province, as subjects. We 
obtained written informed consent from the guardians of all 
the participants and approval from the institutional review 
board of the Jiangsu Provincial Center of Disease Control and 
Prevention (JPCDC) before initiation of the study. The trial 
was undertaken by the JPCDC in accordance with the 
Declaration of Helsinki and Good Clinical Practice guide-
lines. The subjects were randomly assigned to be adminis-
tered the vaccines at a ratio of 1:1:1:1:1:1 First, 1,500 were 
evaluated for the lot-to-lot consistency of the EV71 vaccine 
produced in the 150 L reactor (500 subjects for each batch), 
blood was collected on day 0 and on the 28th day after two 
injections (day 56), and the lot-to-lot consistency of antibody 
levels after the immunization was compared. Active safety 
observation after each dose was conducted to evaluate the 
safety of the vaccine. The other 1,500 infants aged 6–35  
months were used to evaluate the lot-to-lot consistency of 
the EV71 vaccine produced in the 40 L reactor (500 subjects 
for each batch), and the study method was consistent with 
that for the 150 L reactors.

Immunogenicity assessment

Intravenous blood was collected before vaccination (day 0) and 
at day 56 after the first dose. The serum was separated and 
stored below −20°C and the NIFDC was responsible for immu-
nogenicity testing. This study mainly evaluates the level of 
neutralizing antibody at 56 days after immunization. The 

neutralizing antibody titer of clinical serum samples was deter-
mined by the microcytopathic method,9 and the neutralizing 
antibody titer (geometric mean titer; GMT) was calculated; 
that is, the sample was diluted 1:8 and then serially diluted 
2-fold, mixed with 100 TCID50 of EV71 and neutralized for 2  
hours. The cell suspension was added, cultured at 37°C and 
incubated with 5% CO2 for 7 days to determine the result. The 
highest dilution that could inhibit 50% of the cytopathic 
changes was judged as the EV71-neutralizing antibody titer.

A neutralizing antibody titer ≥1:8 was considered antibody 
positive. The susceptible population was composed of those who 
were negative for antibodies (neutralizing antibody titer <1:8) 
before immunization, and the nonsusceptible population was 
composed of those who were positive for antibodies before 
immunization. It is recommended by WHO guidelines and 
Food and Drug Administration/Center for Biologics Evaluation 
and Research(FDA/CBER) that in the vaccine clinical trials, the 
GMT non-inferiority boundary value should be .67–1.5.10,11 If all 
the 95% CIs of the GMT ratios fell within .67 ~ 1.5, there was 
consistency. Seroconversion was defined as (1) a reciprocal neu-
tralizing antibody titer <1:8 before vaccination and ≥1:8 after 
vaccination or (2) a reciprocal neutralizing antibody titer ≥1:8 
before vaccination and at least a 4-fold increase after vaccination.

Safety assessment

Active safety observations were conducted after each dose of 
the vaccine, and adverse reactions within 0–28 days and serious 
adverse reactions within 6 months were recorded to evaluate 
the safety of the vaccine. Local adverse reactions included 
tenderness, hardness, erythema, swelling, and itching. 
Systemic adverse reactions mainly included fever, allergies, 
fatigue, irritability, loss of appetite, nausea and vomiting. 
Adverse event classification as per all adverse reactions was 
recorded according to the prescribed procedures. All adverse 
events were judged according to the “Guiding Principles for 
Classification Standards of Adverse Reactions in Clinical Trials 
of Preventive Vaccines” issued by the China Food and Drug 
Administration.12 The grading standards are as follows:

Level 1 (Mild): short-term discomfort (<48 hours), no med-
ical treatment required;

Level 2 (Moderate): mild to moderate restriction of daily 
activities, no or only minimal medical intervention required;

Level 3 (Severe): Significant limitation of activities of daily 
living, requiring daily care, medical treatment, and possibly 
hospitalization;

Level 4 (Life-threatening): Extreme restriction of activities 
of daily living, significant need for daily caring, medical treat-
ment and hospitalization.

Statistical analysis

SAS 9.4 (SAS Institute Inc., Cary, NC, USA.) was used for 
statistical analysis. The chi-square test or Fisher’s analysis was 
used to compare the adverse reactions within 0 ~ 28 days and 
the serious adverse events within 28 days to 6 months of 
administration of each of the six vaccine batches. The chi- 
square test was used to compare the positive conversion rate. 
All hypothesis tests for safety, positive conversion rate and 
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antibody level analyses were two-sided. For comparisons 
among groups, when the test level (α = .05), had a P value 
≤.05, the difference was considered statistically significant.

Immunogenicity analysis was performed at 28 days after 
the second injection. The EV71-neutralizing antibody levels 
of the groups after immunization with the six batches of 
vaccine were expressed as geometric mean, standard difference 
and 95% confidence interval, and single factor square differ-
ence analysis was used for comparison. The interval method 
was used to conduct lot-to-lot consistency inspection on the 
GMT of the groups immunized with the three batches of 
vaccine produced in each reactor. The interval method was 
used to test the equivalence of the GMT of the two groups with 
vaccines from the different reactors. The equivalence interval 
of the lot-to-lot consistency study was preset at .67 to 1.5. The 
t-test was used to calculate the difference in the GMT value 
between the two groups after logarithmic transformation. 
When the 95%CI of the difference between the two groups 
fell within the range of .67 to 1.5 after anti-logarithmic trans-
formation (the 95%CI of the difference between the two groups 
after logarithmic transformation fell within −.176 and .176), it 
was considered that the different batches of vaccine were 
consistent.

Results

Demographic characteristics

From May 2019 to August 2020, a total of 3,392 volunteers 
were recruited at the test site in Pei County, Jiangsu Province, 
and randomly assigned to be immunized with the vaccine from 
1 of the 3 batches of inactivated EV71 vaccine produced in 
a 150 L reactor or 1 of the 3 batches of inactivated EV71 vaccine 
produced in a 40 L reactor at a ratio of 1:1:1:1:1:1; 500 recipi-
ents were enrolled in each batch group. Ultimately, 2,991 
recipients were vaccinated with the first dose of vaccine, and 
all completed blood collection before immunization; 2,682 
recipients received 2 doses to complete full immunization, 
and 2,551 recipients completed blood collection on the 
28th day after full immunization (Figure 1), 2,550 of whom 
were included in the full analysis set (FAS), and 1 (No. A0063) 
was not included in the FAS due to incorrect vaccination. 
A total of 2,542 subjects were included in the PPS (7 subjects 
were excluded because of protocol violations). The demo-
graphic characteristics of participants that received the six 
different vaccine batches were similar (Table 1).

Immunogenicity and lot-to-lot consistency analysis

In the immunogenicity per-protocol set (PPS), the serum anti- 
EV71 neutralizing antibody GMT level of the subjects on the 
56th day after immunization was 825.52 ± 4.09, and the serum 
neutralizing antibody positive conversion rate on the 56th day 
after immunization was 96.18% (2,445/2,542). The serum anti- 
EV71 neutralizing antibody GMT level and positive conversion 
rate of the susceptible population on day 56 after immuniza-
tion were 712.76 ± 3.88 and 99.15%, respectively. There was no 
statistically significant difference in serum anti-EV71 neutra-
lizing antibody GMT or positive conversion rate of subjects in 

the whole population and those in the susceptible population 
for each vaccine batch group 56 days after immunization (see 
Tables 2 and 3).

The 95% CI of the ratio of serum neutralizing antibody 
GMT between the two groups after immunization with the 
three vaccine batches produced in the 150 L and 40 L reactors 
were all between .67 and 1.5; the 95% CI of the postvaccination 
serum neutralizing antibody GMT ratios for the 150 L and 40 L 
reactors were all between .67 and 1.5 (Table 4).

Safety analysis

According to the criteria for judging the relevance of adverse 
events, after judging the relevance of adverse events within 
0–28 days after vaccination, all events judged to be related to 
vaccination were regarded as adverse reactions. The overall 
adverse reaction rate for the 6 vaccine batches 0–28 days after 
vaccination was 49.62% (1,484/2,991), and there was no statis-
tically significant difference in the overall adverse reaction rate 
among batches (see Table 5). Within 0–28 days after immuni-
zation, the main adverse reactions were grade 1 and grade 2 
reactions. There was no statistically significant difference in the 
incidence of overall adverse reactions at any level between 
batches (see Tables 5 and 6). The overall incidence rate of 
systemic adverse reactions for the 6 batches was 45.14% 
(1,350/2,991), and the main symptoms were fever 
(38.85%,1,162/2991) and diarrhea(9.16%,274/2,991). The over-
all local adverse reaction rate for the 6 batches was 9.43% (282/ 
2,991), and the main local symptoms were erythema (8.39%, 
251/2,991) and tenderness (.7%, 21/2,991). During the 
6-month safety observation period, 71 severe adverse events 
(SAEs) were reported, none of which were related to the 
vaccine.

Discussion

This is a postmarketing phase IV clinical study of a vaccine 
produced on a large scale. It evaluates the immunogenicity, 
safety and lot-to-lot consistency of the vaccine produced on 
a commercial scale. The vaccines used in the study all obtained 
a Certificate for the Release of Biological Products from the 
NIFDC. The results of phase I, II, and III clinical studies of this 
product have shown that9,13,14the vaccine has good immuno-
genicity and safety. Additionally, consistency studies on 3 
batches have been carried out, and the results showed that 
the differences between batches were not statistically signifi-
cant and that the 3 batches could reach equivalence.5 Batch 
consistency is very important for vaccine development and 
application. After the inactivated EV71 vaccine (Vero Cell), 
was approved for marketing, the consistency of the immuno-
genicity and safety of the vaccine produced in 40 L and 150 L 
reactors was evaluated to provide a basis for the large-scale 
application of the vaccine.

With reference to the method recommended by the FDA/ 
CBER,10 this study conducted a lot-to-lot consistency analy-
sis of 3 batches of the vaccine produced in a 40 L reactor and 
3 batches of the vaccine produced in a 150 L reactor, that is, 
pairwise comparison of the postimmunization serum neu-
tralizing antibody GMT for 6 vaccine batches. If the GMT 
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ratio and its 95% CI fell within the preset equivalence range 
of .67 ~ 1.5, it can be considered to meet the lot-to-lot con-
sistency requirements. The results for the 6 batches of fin-
ished product showed that irrespective of whether the same 
size reactor was equivalent between batches or between 40 L 
and 150 L reactors, good uniformity was observed. At 28 days 
after immunization, the neutralizing antibody GMT was 
825.52 ± 4.09, which was much higher than the EV71 immu-
nological surrogate endpoints of 1:16-1:32.15 This result 
further shows that the EV71 vaccine has good 
immunogenicity.

In addition, this study used active safety monitoring meth-
ods to evaluate safety. There were no significant differences in 
overall adverse reactions between 0 and 28 days after immuni-
zation among the finished products for the 6 batches produced 
by the two bioreactors with different sizes. Most adverse events 
were mainly mild, and there were no grade 4 adverse reactions. 

The results are similar to the phase III clinical data of this 
product and the results of the Sinovac and Kunming 
Institute9,16,17and no rare or serious adverse reactions have 
been found. After the EV71 vaccine was launched in the 
2017–2019 safety observation study in Jiangsu Province,18 it 
was shown that the general reaction was mainly fever and local 
redness and swelling, which was consistent with these observa-
tions. The above results show that the EV71 vaccine has good 
safety.

Vaccine accessibility is critical to disease prevention, requir-
ing vaccination in a large population to produce an immune 
barrier. At present, three EV71 vaccines have been approved 
for marketing in China. Currently, only WIBP uses bioreactors 
to produce EV71 vaccines. After the 40 L reactor is scaled up to 
the 150 L reactor, the output will be greatly improved. The 
bioreactor process parameters are controlled within control 
ranges for both sizes, and the EV71 vaccine produced meets 

Figure 1. Study overview.
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the specifications. The results of clinical studies show that the 
production processes with the 40 L and 150 L reactors have 
good consistency in vaccine quality.

To date, three EV71 vaccines have been marketed in China. In 
this clinical trial, both the active and passive methods were used for 
the safety observation. The overall adverse reaction results were 
similar to those obtained by post-marketing active monitoring of 
adverse reaction rates (42.33%) by the Institute of Medical 
Biology.19 Sinovac conducted a lot-to-lot consistency study on 
the EV7 l vaccine in July 2012, and the main adverse reaction 
was fever (39.8%), which was similar to the results of this observa-
tion. The 95% CIs of the pairwise differences in GMTs between 
batches were between −.176 and .176, with good consistency.20 

The consistency analysis of EV71 vaccine conducted in Guangxi 
by the Institute of Medical Biology also proved consistency 

between vaccine batches.21 The neutralizing antibody GMT levels 
after vaccination with two doses of the EV71 vaccine manufac-
tured by the Institute of Medical Biology and Sinovac were 255.7 
and 220.6, respectively, which were lower than the results of this 
clinical study.22

HFMD is one of the main infectious diseases in infants. 
It mainly occurs in children under 5 years of age. Among 
the etiological agents, EV71 is the main pathogen causing 
hospitalization and fatality cases.2,23,24 EV71 vaccination is 
still the primary method for prevention of HFMD caused 
by EV71 infection, which is the main cause of disease.6,25 

A large-scale production and control quality system has 
been established for this product, which can provide tech-
nical support for the subsequent development of multiva-
lent HFMD vaccines. The large-scale application of this 

Table 1. Demographic characteristics of the participants in the three groups.

150L Reactor 40L Reactor

Batch 1 Batch 2 Batch 3 Batch 1 Batch 2 Batch 3 P value

Immunogenicity cohort N = 500 N = 500 N = 500 N = 500 N = 500 N = 500
Age (months) 21.79 ± 7.96 21.30 ± 8.14 21.34 ± 7.98 21.38 ± 7.85 21.21 ± 8.26 21.53 ± 8.13 .8958
Weights 3.34 ± .45 3.34 ± .44 3.34 ± .48 3.37 ± .48 3.41 ± .51 3.36 ± .46 .1183
Breastfeeding duration 11.27 ± 5.74 11.39 ± 5.78 11.93 ± 5.39 11.30 ± 5.51 10.94 ± 5.32 11.21 ± 5.77 .1277
Gender balance (proportion of male) 266 273 256 270 243 245 .2502
Mode of Natural delivery 201 215 198 202 201 204 .9164

Table 2. Serum neutralizing antibody level GMT (PPS) of subjects on the 56th say after immunization.

Group

Full population Susceptible population

Total GMT Mean ±Std GMT 95%CI P-Value Total GMT Mean±Std 95%CI P-Value

150 L Batch 1 426 831.59 ± 3.96 729.37～948.15 .9776 329 701.69 ± 3.67 609.42～807.93 .996
150 L Batch 2 426 837.23 ± 4.01 733.53～955.59 341 729.88 ± 3.82 632.77～841.89
150 L Batch 3 413 795.96 ± 4.26 691.82～915.78 322 708.79 ± 4.05 607.97～826.32
40 L Batch 1 420 813.32 ± 3.85 714.70～925.55 329 698.38 ± 3.79 604.44～806.92
40 L Batch 2 432 860.49 ± 3.87 757.06～978.06 330 732.23 ± 3.63 636.83～841.92
40 L Batch 3 425 814.43 ± 4.63 703.65～942.64 344 705.88 ± 4.34 604.09～824.82
Total 2542* 825.52 ± 4.09 781.51～872.00 1995 712.76 ± 3.88 671.58～756.46

*The total number of subjects in the PPS.

Table 3. Serum neutralizing antibody positive conversion rate (PPS) of subjects on the 56th day after immunization.

Group

Full population Susceptible population

Total
Positive conversion 

(N)
Seroconversion 

(%) 95% CI P-value Total
Positive conversion 

(N)
Seroconversion 

(%) 95% CI P-value

150 L Batch 1 426 404 94.84 92.29～96.74 .2862 329 326 99.09 97.36～99.81 .2155
150 L Batch 2 426 409 96.01 93.69～97.66 341 339 99.41 97.90～99.93
150 L Batch 3 413 402 97.34 95.28～98.66 322 319 99.07 97.30～99.81
40 L Batch 1 420 409 97.38 95.36～98.69 329 328 99.7 98.32～99.99
40 L Batch 2 432 416 96.3 94.05～97.87 330 329 99.7 98.32～99.99
40 L Batch 3 425 405 95.29 92.83～97.10 344 337 97.97 95.85～99.18
Total 2542* 2445 96.18 95.36～96.89 1995 1978 99.15 98.64～99.50

*The total number of subjects in the PPS.

Table 4. Lot-To-Lot consistency of each vaccine batch and of the vaccines from the two reactors (PPS).

Stratification

Full population Susceptible population

Group GMT Ratio 95%CI Mean±Std 95%CI

40 L Reactor Batch 1 vs Batch 2 0.95 0.79 ~ 1.13 0.95 0.78～1.17
Batch 1 vs Batch 3 1 0.82 ~ 1.21 0.99 0.80～1.22
Batch 2 vs Batch 3 1.06 0.87 ~ 1.28 1.04 0.84～1.28

150 L Reactor Batch 1 vs Batch 2 1 0.82 ~ 1.20 0.96 0.79～1.17
Batch 1 vs Batch 3 1.04 0.86 ~ 1.27 0.99 0.80～1.22
Batch 2 vs Batch 3 1.05 0.87 ~ 1.27 1.03 0.84～1.27
40 L Reactor vs 150 L Reactor 1.01 0.90 ~ 1.13 0.99 0.89～1.11
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product on the market is of great significance for the pre-
vention and control of HFMD. This study evaluated the 
quality, immunogenicity and safety of the postmarketing 
vaccine. In the future, we will pay more attention to the 
trend of antibody titer changes and long-term safety under 
natural laws after vaccination and provide a basis for sub-
sequent booster immunization and application.

A limitation of this clinical trial is the immunogenicity eva-
luation of 6 batches of vaccine on day 28 after immunization, 
therefore, the long-term persistence of antibodies in the real 
world after the vaccine is released on the market needs further 
study. The subjects in this trial will continue to be followed up to 
detect long-term immunogenicity and safety to evaluate the 
trend of neutralizing antibody levels after vaccination with the 
EV71 vaccine.
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Table 5. Occurrence of adverse reactions 0–28 dDays after fFull immunization.

Symptom 150L Batch 1 150L Batch 2 150L Batch 3 40L Batch 1 40L Batch 2 40L Batch 3 Total P-Value

n n=499 n=500 n=499 n=497 n=498 n=498 2991

Overall Adverse Reactions 255 (51.1) 247 (49.4) 239 (47.9) 250 (50.3) 240 (48.19) 253 (50.8) 1484 (49.62) .8736
Systemic adverse reactions
Allergic reaction 2 (.4) 2 (.4) 1 (.2) 2 (.4) 2 (.4) 0 (0) 9 (.30) .8003
Nausea and vomiting 12 (2.4) 16 (3.2) 16 (3.21) 9 (1.81) 6 (1.2) 19 (3.82) 78 (2.61) .0929
Fever 197 (39.48) 182 (36.4) 189 (37.88) 197 (39.64) 190 (38.15) 207 (41.57) 1162 (38.85) .6501
Diarrhoea 44 (8.82) 48 (9.6) 44 (8.82) 46 (9.26) 43 (8.63) 49 (9.84) 274 (9.16) .9828
Tiredness (drowsiness) 7 (1.4) 10 (2) 11 (2.2) 7 (1.41) 9 (1.81) 7 (1.41) 51 (1.71) .8718
Decreased appetite 24 (4.81) 18 (3.6) 26 (5.21) 25 (5.03) 22 (4.42) 23 (4.62) 138 (4.61) .8689
Abnormal crying (irritability) 20 (4.01) 19 (3.8) 27 (5.41) 14 (2.82) 16 (3.21) 18 (3.61) 114 (3.81) .3674
Local adverse reactions
Tenderness 2 (.4) 3 (.6) 3 (.6) 3 (.6) 6 (1.2) 4 (.8) 21 (.7) .7897
Erythema 48 (9.62) 49 (9.8) 39 (7.82) 36 (7.24) 39 (7.83) 40 (8.03) 251 (8.39) .6049
Pruritus 1 (.2) 0 (0) 1 (.2) 3 (.6) 0 (0) 2 (.4) 7 (.23) .1946
Callosity 2 (.4) 2 (.4) 2 (.4) 5 (1.01) 2 (.4) 2 (.4) 15 (.5) .7489
Swelling 3 (.6) 2 (.4) 2 (.4) 0 (0) 0 (0) 3 (.6) 10 (.33) .2958

Table 6. Classification of overall adverse reactions of each group 0–28 days after immunization.

Grading Group Number of Observations Number of Occurrences Occurrence rate 95% Confidence Interval Statistics P-Value

Grade 1 150 L Batch 1 499 109 21.84 18.29～25.73 7.9064 .1615
150 L Batch 2 500 108 21.60 18.07～25.47
150 L Batch 3 499 102 20.44 16.99～24.25
40 L Batch 1 497 116 23.34 19.69～27.31
40 L Batch 2 498 127 25.50 21.73～29.57
40 L Batch 3 498 132 26.51 22.68～30.62
Total 2991 694 23.20 21.70～24.76

Grade 2 150 L Batch 1 499 131 26.25 22.44～30.35 7.2137 .2052
150 L Batch 2 500 125 25.00 21.26～29.04
150 L Batch 3 499 123 24.65 20.93～28.67
40 L Batch 1 497 122 24.55 20.82～28.58
40 L Batch 2 498 100 20.08 16.65～23.87
40 L Batch 3 498 109 21.89 18.33～25.78
Total 2991 710 23.74 22.22～25.30

Grade 3 150 L Batch 1 499 15 3.01 1.69～4.91 0.5450 .9904
150 L Batch 2 500 14 2.80 1.54～4.65
150 L Batch 3 499 14 2.81 1.54～4.66
40 L Batch 1 497 12 2.41 1.25～4.18
40 L Batch 2 498 13 2.61 1.40～4.42
40 L Batch 3 498 12 2.41 1.25～4.17
Total 2991 80 2.67 2.13～3.32
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