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Immunogenicity and safety of 20-valent pneumococcal
conjugate vaccine
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(Beijing Key Laboratory for New Technology Research of Conjugate Vaccines, Beijing Minhai Biological
Technology Co. Ltd., Beijing 102600, China)

Abstract: This study aims to evaluate the immunogenicity and safety of the 20-valent pneumococcal
conjugate vaccine (PCV20). Different evaluation models were established using ICR mice and SD rats to assess the
immunogenicity and toxic reactions. The results showed that the immunogenicity test in mice demonstrated good
immunogenicity for three batches of the 20-valent pneumococcal conjugate vaccine after three doses. The
immunogenicity test in rats showed that the vaccine induced antibodies against 20 pneumococcal serotypes within
2 weeks after the first dose and maintained a certain level for 3 weeks after the final dose, indicating good immune
persistence. The vaccine was administered to mice at the maximum dosage without any significant toxic reactions
observed. The repeated-dose safety test in rats showed local irritation and pathological changes at the injection site,
which were alleviated during the recovery period. No significant toxic reactions were observed at the end of the
dosing period and the recovery period. Studies have shown that the novel 20-valent pneumococcal conjugate
vaccine exhibits good immunogenicity and safety in mouse and rat models. The use of all experimental animals has
been approved by the Ethics Committee of Laboratory Animal of Beijing Minhai Biological Technology Co. Ltd.
(No. 202309, 202311).
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Process flow diagram for pneumococcal conjugate

Figure 1
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Table 1 Comparison of geometric mean titer (GMT) of antibody
against different serotypes in mice induced by 20-valent pneumo-

coccal conjugate vaccines (PCV20). "P < 0.05 vs PCV20 (Pfizer)

PCV20- PCV20- PCV20- PCV20
Serotype
001 002 003 (Pfizer)
1 10.5 10.3 10.4 10.2 0.970 0
3 10.5 10.4 10.7 10.3 09116
4 11.6 113 11.5 11.5 0.962 2
5 11.0 113 11.0 11.0 0.9556
6A 10.6 10.5 10.4 10.2 0.906 5
6B 10.0 10.2 9.6 9.8 0.698 4
7F 115 11.5 11.7 11.6 0.950 8
8 11.2 113 11.5 113 09158
9V 1.1 11.1° 10.9" 9.8 0.004 2
10A 8.9 8.7 9.3 9.2 0.542 0
11A 10.9 10.8 10.9 10.7 0.9552
12F 9.1 8.7 8.9 9.0 0.666 1
14 11.6 11.7 11.8 12.1 0.716 0
15B 9.9 9.8 10.2 10.0 0.870 7
18C 10.8 11.0 11.1 10.6 0.778 7
19A 9.9 9.6 10.0 9.9 0.900 4
19F 9.6 9.9 10.2 9.6 0.8013
22F 10.7 10.9 10.9 10.8 0.980 1
23F 10.2 10.0 9.9 9.9 0.964 1
33F 10.1 10.4 10.4 10.4 0.967 3
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Table 2

serotypes in mice induced by 20-valent pneumococcal conjugate

Comparison of GMT of antibody against different

vaccines within each dose. "P < 0.05 vs 2W (2W: two weeks after

the first dose)

Serotype  2W 4W 6W 8W oW 11IW P
1 89 107 102 10.1 92 92 0.001 0
3 7.3 8.0 8.1 8.3 80 7.9 0.0359
4 6.5 81 82" 85 79 18 0.000 1
5 89 94 97 106 11.0° 103  <0.000 1
6A 6.9 82 9.6 106" 10.8° 11.0" <0.0001
6B 6.7 79 88 917 87 88 <0.0001
7F 7.2 9.7 11.8° 11.8° 11.0° 11.0" <0.000 1
8 90 105 112" 106 105 10.1  <0.000 1
9V 9.1 1.1 1217 123" 11.8 116 0.000 8
10A 6.3 70 80 81" 80 81 <0.0001
11A 93 114 11.77 12.0° 107 105 <0.000 1
12F 77 81 78 8.1 75 17 0.524 6
14 7.1 83 9.7 105 103" 10.1" <0.000 1
15B 7.1 94 99 1017 95 9.8 0.0002
18C 6.5 8.6 11.57 119" 112" 106 <0.000 1
19A 7.6 91 9.8 98 92 8.7  <0.000 1
19F 7.1 75 83 83 8.0 8.0 0.0158
22F 7.5 84 9.0° 87 80 83 0.002 1
23F 7.1 85 9.9 102" 94 98 0.000 2

33F 103 11,5 122 123" 120 120 0.000 2

Table 3 Changes of body weight (g) of mice immunized with
maximum administration dosage of PCV20. n = 10, x £ 5. T: Treat-

ment group; NC: Negative control group

Pre- Days post-immune
immune 1 3 7 10 14
Male NC 20.5+0.5 22.6+0.7 26.0+1.1 28.1+1.5 31.742.2 34.6+2.3

T 20.6+0.6 22.7+0.7 26.6+1.3 27.7+1.7 32.8+2.3 35.5+2.3
Female NC 21.5+£0.7 22.2+0.8 24.2+0.8 25.2+1.5 26.0+1.5 27.4+1.5
T 21.4+0.5 22.8+0.9 24.8+1.1 24.9+1.8 26.4+1.3 27.3+1.3

Sex  Group

Table 4 Changes of food intake (g-d") in mice immunized with

maximum administration dosage of PCV20. n=10,x +s

Days post-immune

Sex Group —57) 1-3 37 7-10  10-14
Male  NC  50+0.1 53%0.1 47+0.1 58404 57401
T 50:03 52401 47401 60402 59402

Female NC  44+0.1 45802 44+03  46£0.1 51400
T 4604 45802 44401 45:07 4.6+02
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Figure 2 Histopathological image of organs of rats in various groups (H&E staining, X200, scale bar = 50 um). A, B, C, D, and E denoting

the heart, liver, spleen, lungs, and kidneys, respectively; 1: T group; 2: NC group
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Table 5 Effects of long term toxicity test of PCV20 on hematology of rats. n = 10, x £5. "P < 0.05, "P < 0.01 vs NC
. . . Male Female
Test item Time point NC T NC T
9.942.2 8.9+1.5 4.6£1.6 7.242.3"
End of recovery 9.1£3.2 9.4x1.6 5.1+1.6 5.5+1.4
RBC/10”-L" End of dosing 8.16+0.34 8.18+0.33 7.42+0.25 7.404+0.22
End of recovery 8.67+0.40 8.75+£0.34 7.70+0.31 7.64+0.29
Hemoglobin/g-L™ End of dosing 167+6 164+6 155+2 15345
End of recovery 167+6 166+6 159+6 156+4
Hematocrit/% End of dosing 43.4+1.3 43.1£1.7 40.8+0.6 40.1+1.3
End of recovery 43.9+2.3 43.3+1.2 41.6£1.0 41.4+1.5
Red blood cell distribution width/% End of dosing 12.8+0.7 14.0+0.7" 12.240.8 12.9+0.7
End of recovery 14.5+0.7 14.9+0.7 13.1+0.6 12.740.5
Monocyte/10°-L" End of dosing 0.07+0.02 0.04+0.02" 0.01+0.01 0.02+0.01"
End of recovery 0.06+0.03 0.06+0.03 0.01+0.01 0.02+0.01
Monocyte/% End of dosing 0.8+0.2 0.5+0.2" 0.2+0.1 0.3+0.2
End of recovery 0.6+0.2 0.6+0.2 0.2+0.2 0.3+0.2
Eosinophils/10°-L" End of dosing 0.22+0.10 0.16+0.12 0.02+0.02 0.06+0.04™
End of recovery 0.22+0.10 0.38+0.38 0.05+0.04 0.12+0.26
Lymphocyte/10°-L"! End of dosing 7.72+1.66 7.13+1.41 3.85+1.34 5.99+2.00"
End of recovery 7.24+2.71 7.13+0.93 4.13+£1.49 4.33+1.14
Neutrophils/10°-L" End of dosing 1.78+0.54 1.49+0.39 0.60£0.26 1.06+0.40"
End of recovery 1.55+0.47 1.74+0.59 0.86+0.20 0.98+0.42
Platelet/10°-L" End of dosing 847+100 891+68 910+200 929+46
End of recovery 855+90 745120 847+60 7274187
Table 6 Effects of long-term toxicity test of PCV20 on hematobiochemistry of rats. n = 10, x 5. "P < 0.05, "P < 0.01 vs NC
Test item Time point Male Female
NC T NC T
Alanine aminotransferase/U-L"' End of dosing 34+4 36+6 30+9 46+20°
End of recovery 38+7 36+9 37£12 40+7
Aspartate aminotransferase/U-L"' End of dosing 113+29 127+21 121+25 140+32
End of recovery 148+24 148+26 121+34 118+43
Total protein/g-L" End of dosing 61.81+2.33 62.36+2.48 71.26+4.13 73.59+5.91
End of recovery 59.70+3.45 60.84+2.33 71.46+5.45 71.91+4.33
Albumin/g-L" End of dosing 27.85+0.83 28.53+1.41 36.55+3.70 38.46+4.48
End of recovery 28.80+1.53 28.21+0.63 39.86+4.41 40.39+3.23
Urea nitrogen/mmol-L"' End of dosing 4.68+0.46 4.70+0.55 4.72+40.50 5.2240.72
End of recovery 5.58+0.61 4.83+0.41" 5.72+0.71 5.78+0.70
Creatinine/pmol-L" End of dosing 24.57+1.76 24.65+2.67 29.61+1.90 31.4943.18
End of recovery 27.85+3.33 26.44+2.15 32.29+3.53 32.12+3.27
Uric acid/umol-L" End of dosing 144.36+12.56 147.83+16.01 159.39+25.29 156.66+18.31
End of recovery 158.64+15.71 158.61£27.38 157.65+22.63 147.53+9.84
Total cholesterol/mmol-L" End of dosing 1.914+0.29 1.63+0.22" 2.03+0.36 1.93+0.43
End of recovery 1.71+0.25 1.86+0.39 1.97+0.47 2.09+0.44
A/G ratio End of dosing 0.82+0.06 0.84+0.07 1.05+0.10 1.10+0.14
End of recovery 0.94+0.06 0.87+0.05" 1.26+0.14 1.28+0.11
K'/mmol-L" End of dosing 5.05+0.12 5.19+0.18" 4.44+0.23 4.51+0.28
End of recovery 5.27+0.25 5.17+0.31 4.62+0.29 4.37+0.17
Na“/mmol-L" End of dosing 143.6+1.2 143.240.6 142.1+1.2 141.8+1.1
End of recovery 146.8+1.7 147.4£1.6 149.7+1.1 149.1+1.1
Cl/mmol-L" End of dosing 102.5+1.1 103.7£1.3° 104.2+1.2 103.942. 1
End of recovery 102.7+1.9 102.6£1.6 106.2+1.4 105.9+1.6
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