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Table 1. Comparison of background characteristics between vaccinated and unvaccinated subjects.

Variables Vaccinated (N=84) Unvaccinated (N=34) P value*
Age Median (range), years 32 (21-43) 31.5(21-42) 0.36
BMI before pregnancy Median (range), kg/m? 21.1(15.1-33.2) 20.5 (16.3-29.5) 0.13
Underlying diseases Any, n (%) 25 (30) 11 (32) 0.78
History of diagnosis of
Present, n (%) 0(0) 2 (6) 0.08
pertussis
Allergy for medicines Present, n (%) 5(6) 0(0) 0.32
Allergy for foods Present, n (%) 11 (13) 7(21) 0.31
Smoking habit
before pregnancy Present, n (%) 13 (15) 10 (29) 0.08
during pregnancy Present, n (%) 1 (1) 2 (6) 0.20
Drinking habit
before pregnancy Present, n (%) 34 (40) 10 (29) 0.26
during pregnancy Present, n (%) 0(0) 0(0)
Number of pregnancy 0, n (%) 15 (18) 5 (15) 0.52
1, n (%) 30 (36) 11 (32)
2+, 1 (%) 39 (46) 18 (53)
Number of delivery 0, n (%) 20 (24) 11 (32) 0.88
1, n (%) 32 (38) 8 (24)
2+, 1n (%) 32 (38) 15 (44)
History of abortion Present, n (%) 27 (32) 16 (47) 0.13
History of induced abortion ~ Present, n (%) 10 (12) 7(21) 0.25
Vaccination during pregnancy
Influenza Present, n (%) 24 (30) 6 (18) 0.21
COVID-19 Present, n (%) 1(1) 0(0) 1.00

* Student T test was used for age, while wilcoxon rank sum tests were used for other continous variables. For categorical variables, 32

tests were used.
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Table 2. Immunogenicity of DPT vaccine among vaccinated subjects, comparing with unvaccinated subjects.

Geometric mean titer (95% confidence interval)!, EU/mL Fold rise!
Umbilical cord
Characteristics 4 weeks after vac Serum sample at
Pre vac (S0) blood at delivery S1/S0 S2/S0 S3/80 S2/S1 S3/S1
(S1) delivery (S2)
(83)

Anti PT antibody
Unvaccinated 7.14 (5.56-9.16) 6.30 (4.88-8.14) 7.47 (5.58-10.01) 0.88 (P<0.01) 1.04 (P=0.53)
Vaccinated 7.34 (6.21-8.69) 50.02 (41.29-60.61)  42.65 (34.86-52.19)  55.63 (46.15-67.06) 6.81 (P<0.01) 5.81 (P<0.01) 7.58 (P<0.01) 0.85 (P<0.01) 1.11 (P<0.01)

(P=0.93) (P<0.01) (P<0.01) (P<0.01) (P<0.01)
Anti FHA antibody
Unvaccinated 11.45 (8.30-15.80) 10.87 (7.89-14.98) 14.60 (10.39-20.51) 0.95 (P=0.06) 1.26 (P<0.01)
Vaccinated 10.59 (8.69-12.92) 119.6 (107.6-133.0)  105.6 (93.16-119.6)  125.8 (113.6-139.4) 11.29 (P<0.01) 9.96 (P<0.01) 11.88 (P<0.01) 0.88 (P<0.01) 1.05 (P=0.01)

(P=0.64) (P<0.01) (P<0.01) (P<0.01) (P<0.01)

1 Wilcoxon signed-rank test for intra-category comparisons, and Wilcoxon rank sum test for inter-category comparisons. Umbilical cord blood at delivery (S3) could not be

obtained from 1 unvaccinated subject.
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Table 3. Sero-protection proportion (=10EU/mL) among vaccinated and unvaccinated subjects.

Time point Vaccinated (N=81) Unvaccinated (N=34) P value
Anti PT antibody
Pre vaccination (S0), n (%) 30 (37) 11 (32) 0.63
4 weeks after vaccination (S1), n (%) 79 (98)
Serum sample at delivery (S2), n (%) 76 (94) 8 (24) <0.01
Umbilical cord blood at delivery (S3)*, n (%) 80 (99) 11 (33) <0.01
Anti FHA antibody
Pre vaccination (S0), n (%) 46 (57) 19 (56) 0.93
4 weeks after vaccination (S1), n (%) 81 (100)
Serum sample at delivery (S2), n (%) 81 (100) 17 (50) <0.01
Umbilical cord blood at delivery (S3)*, n (%) 81 (100) 20 (61) <0.01

*Umbilical cord blood at delivery (S3) could not be obtained from 1 unvaccinated subject.
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Table 4. Comparison of clincial course including pregnancy complication and pregnancy outcomes between vaccinated

and unvaccinated subjects.

Vaccinated Unvaccinated P
Clinical characteristics
(N=81) (N=33) value
Pregnancy complication Present, n (%) 34) 0(0) 0.56
Threatened preterm labor
. 2(2) 0(0)
Pregnancy induced
. 1(1) 0(0)
hypertension
Abnormality in the fetus Present, n (%) 0(0) 1(3) 0.29
Pregnancy outcome Live birth, n (%) 81 (100) 33 (100) -
Still birth, n (%) 0(0) 0(0)
Geatational age at the delivery  Median (range), weeks 39 (36-41) 39 (37-41) 0.84
Preterm birth (<37 weeks) Present, n (%) 1(1) 0(0) 1.00
Oxygenation to mother during
) Present, n (%) 18 (22) 7 (21) 0.91
the delivery
Delivery methods Natural, n (%) 56 (69) 25 (76) 0.45
Vacuum, n (%) 10 (12) 5(15)
Forceps, n (%) 0(0) 0(0)
Caesarean section, n (%) 15 (19) 3(9)
Birth weight Median (range), g 3050 (2242-3776) 3092 (2032-3734) 0.68
Low birth weight (<2500g) Present, n (%) 4(5) 1(3) 1.00
Baby height at birth Median (range), cm 48.2 (43.6-51.6) 48 (44.0-51.4) 0.65
Apgar score at 1 min Median (range) 9 (7-10) 9 (8-10) 0.68
at 5 min Median (range) 10 (8-10) 10 (9-10) 0.96
Oxygenation to baby after birth Present, n (%) 8 (10) 2 (6) 0.72
Gender of baby Female, n (%) 47 (58) 18 (55) 0.73
Malformation Present, n (%) 0(0) 0(0)
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Table 5. Growth assessment of babies up to 6 months of age and adverse events following pertussis-containing

vaccinations among babies.

Clinical characteristics

Vaccinated (N=81)

Unvaccinated (N=33)

value
Abnormal findings until 6 months  Present, n (%) 6 (8) 3(9) 0.72
Clavicle fracture 2(3) 0(0)
Neonatal Jaundice 2(3) 2 (6)
Strawberryhemangioma 1(1) 0(0)
Congenital hydronephrosis 0(0) 1(3)
Adrenoleukodystrophy 1(1) 0(0)
Hight at 1-month 52.6 (47.8-57.1) 53.0 (48.9-56.6) 0.49
Median (range), cm
at 3-month 63 (56.5-67.6) 62.5 (58.0-67.0) 0.40
Weight at 1-month 4160 (3170-5530) 4150 (2850-5480) 0.85
Median (range), g
at 3-month 6740 (5500-9345) 6725 (5274-8060) 0.75
Number of pertussis-containing vaccinations until 6 0, n (%) 2(3) 5(15)
months 1, n (%) 1(1) 0(0) 0.04
2,n (%) 4(5) 13)
3,n (%) 72 (91) 27 (82)
Any side effects following vaccination
After the first vaccination Present, n (%) 13 (17) 4 (14) 1.00
Fever, n (%) 11(14) 3(11) 0.76
Local swelling, n (%) 3(4) 0(0) 1.00
Local redness, n (%) 4(5) 1(4) 1.00
After the second vaccination Present, n (%) 11 (14) 3(11) 0.75
Fever, n (%) 9(12) 2(7) 0.72
Local swelling, n (%) 34) 0(0) 0.56
Local redness, n (%) 4(5) 14 1.00
After the third vaccination Present, n (%) 12 (17) 4(15) 1.00
Fever, n (%) 10 (14) 2(7) 0.50
Local swelling, n (%) 3(4) 0(0) 0.56
Local redness, n (%) 5(7) 2(7) 1.00
Hospitalvisits for any respiratory
Present, n (%) 44 (56) 20 (61) 0.63
symptoms
Hospital ~ visits for  febrile
) Present, n (%) 19 (24) 6 (18) 0.50
respiratory symptoms
Pertussis diagnosis Present, n (%) 0(0) 0(0) 0.68
Hospitalization Present, n (%) 3(4) 4(12) 0.19
Acute bronchitis, n (%) 2(3) 0 (0)
Urinary tract infection, n (%) 1(1) 0(0)
RS virus infection, n (%) 0(0) 2 (6)
Facial cellulitis, n (%) 0(0) 1(3)
Neonatal Jaundice, n (%) 0(0) 1(3)
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Figure 1. Participants.
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Figure 2. Side reaction.

%

70

E
%
1. lil
kS
10 0es.11l

&
| |

*
‘ %

#

60

50

30
20
10

0

yoam T pue sinoy gy usamiag

sinoy gy Uiyim

yoam T pUe sinoy gy uaamlag

sinoy gy Ulyim

yeam T pue sinoy gy usamieg

sinoy gy ulyim

yoam T pue sinoy gy usamiag

sdnoy gy ulyim

yoam T puUe sinoy gy usamiag

sinoy gy UM

yeam T pue sinoy gy usamiag

sinoy gy Ulyim

yoam T puE sinoy |y uaamlag

sdnoy gy ulyim

yoam T puUe sinoy gy usamiag

SIN0Y 8y UIYIM

yeam T pue sinoy gy usamiag

sinoy gy UlyiMm

yeam T pue sinoy |y usamiag

sInoy gy Uy

yoam T puUe sinoy gy usamiag

SIN0Y 8y UIYIM

yeam T pue sinoy gy usamiag

sinoy gy UlyiMm

yeam T pue sinoy |y usamiag

sinoy gy ulyim

yeam T pue sinoy gy Usamieg

sinoy gy UIYHMm

yeam T pue sinoy gy usamiag

sinoy gy Ulyim

yeam T pue sinoy |y Usamleg

sinoy gy UlyiMm

yeam T pue sinoy gy Usamieg

sinoy gy UIYHMm

Mausea | Diarrhea Rash

Chills

Joint pain Headache

Redness = Swelling Induration Pain ltching Hot Systemic  Fever Fatisue = Muscle

Local

reaction

reaction

pain

Grade 2

mGrade 1

*<0.05. vs “Within 48 hours”

36



Supplementary Table 1.

pertussis antigens (png/0.5 mL) diphtheria toxoid Tetanus toxoid
Brand name PT FHA PRN FIM (L/0.5 mL) (Lf/0.5 mL)
DTaP vaccine TRIBIK® (Japan) 23.5 23.5 - - 15 2.5
ADACEL™ 2.5 5 3 5* 2 5
Tdap vaccine
BOOSTRIX® 8 8 2.5 - 2.5 5

PT: pertussis toxin, FHA: filamentous hemagglutinin, PRN: pertactin, FIM: fimbriae. * FIM2+FIM3.
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] Table 2. Ii

icity of DPT vaccine according to the selected background characteristics among vaccinated subjects.

Geometric mean titer (95% confidence interval)‘

Seroprotective proportion

Umbilical cord

Characteristics ) 4 weeks after vac Serum sample at  Umbilical cord blood 4 weeks after  Serum sample at .
Pre vac (S0) (s1) delivery (S2) at delivery (S3) Pre vac (30) vac (S1) delivery (52) | 104 ?;g)e fivery
Anti PT antibody
Age (years)
<30 640 | (442:926) 40.1 | (27.2-59.2) 33.0 | (22.1-49.5) 414  (27.9-61.5) 6 (25%) 22 (92%) 20 (83%) 23 (96%)
30-34 7.89  (6.03-10.33) 57.4 (42.6-77.2) 47.6 (34.9-65.0)  63.7 (48.2-84.0) 16 (47%) 34 (100%) 33 (97%) 34 (100%)
35+ 7.62 (5.83-9.97) 515 (36.0-73.5) 473 (32.4-69.1)  62.0 (44.5-86.6) 8(35%) 23 (100%) 23 (100%) 23 (100%)
(P=0.50) (P=0.32) (P=0.31) (P=0.21) (P=0.48) (P=0.07) (P=0.02) (P=0.19)
Body mass index (kg/m?)
<185 8.03 (4.79-13.46) 70.4 = (50.2-98.8) 56.0 = (38.9-80.6) 80.1 (57.5-111.5) 4 (29%) 14 (100%) 14 (100%) 14 (100%)
18.5-249 804 | (6.57-9.84) 49.5 = (38.9-63.1) 433  (33.7-55.6) 562  (44.9-70.5) 23 (44%) 51 (98%) 50 (96%) 52 (100%)
25.0+ 494  (343-7.12) 37.6  (21.5-659) 314  (16.8-584) 382  (21.4-68.1) 3 (20%) 14 (93%) 12 (80%) 14 (93%)
(P=0.05) (P=0.17) (P=0.31) (P=0.12) (P=0.60) (P=0.25) (P=0.02) (P=0.10)
Underlying illnesses
Absent 7.15  (5.91-8.65) 49.1 = (38.3-63.0) 41.1 = (31.5-53.6) 53.0 = (41.7-67.3) 17 (30%) 54 (96%) 51(91%) 55 (98%)
Present 7.81 | (5.44-11.20) 52.1 = (38.6-70.4) 464 = (34.6-62.3) 620  (45.9-83.9) 13 (52%) 25 (100%) 25 (100%) 25 (100%)
(P=0.47) (P=0.82) (P=0.68) (P=0.59) (P=0.06) (P=1.00) (P=0.32) (P=1.00)
Smoking habit before pregnancy
Absent 7.17 | (5.94-8.65) 529 | (42.7-65.6) 45.6  (363-57.3) 58.1  (47.1-7L.7) 26 (38%) 67 (97%) 64 (93%) 68 (99%)
Present 845  (5.59-12.77) 36.2 (24.1-54.4) 289 (20.5-40.8) 43.4 (29.7-63.5) 4 (33%) 12 (100%) 12 (100%) 12 (100%)
(P=0.41) (P=0.13) (P=0.10) (P=0.21) (P=1.00) (P=1.00) (P=1.00) (P=1.00)
Drinking habit before pregnancy
Absent 7.67 = (5.93-9.93) 47.1  (36.1-61.3) 399  (30.3-52.5) 51.7 = (39.9-67.0) 22 (47%) 45 (96%) 43 (91%) 46 (98%)
Present 6.92 | (5.67-8.43) 544  (40.8-72.6) 46.8 = (34.4-63.7) 61.6  (46.7-81.2) 8 (24%) 34 (100%) 33 (97%) 34 (100%)
(P=0.71) (P=0.44) (P=0.45) (P=0.47) (P=0.03) (P=0.51) (P=0.39) (P=1.00)
Number of pregnancy
None 6.24  (3.75-10.37) 42.1 (26.8-66.1)  36.9 (22.8-59.8)  46.9 (29.5-74.8) 4 (27%) 15 (100%) 13 (87%) 15 (100%)
1 830 (6.14-11.22) 463  (32.6-65.8) 382  (26.2-55.7) 5.1  (36.0-72.6) 13 (45%) 27 (93%) 26 (90%) 28 (97%)
2+ 7.13 | (5.70-8.91) 57.0 | (43.0-75.6) 493  (36.9-65.8) 63.7 = (49.0-82.7) 13 (35%) 37 (100%) 37 (100%) 37 (100%)
(P=0.54) (P=0.46) (P=0.49) (P=0.57) (P=0.80) (P=0.61) (P=0.04) (P=0.72)
Number of delivery
None 651 | (4.26:9.96) 355 (14.6-512) 302  (20.1-454) 405  (27.7-59.4) 6 (30%) 20 (100%) 17 (85%) 20 (100%)
1 829 (631-10.89) 557  (39.5-78.5) 465 (32.6-66.2) 60.8 = (43.5-84.8) 14 (47%) 28 (93%) 28 (93%) 29 (97%)
2+ 7.06 (5.48-9.10)  56.3 (41.4-76.5)  49.0 (35.6-67.6)  62.7 (46.9-83.7) 10 (32%) 31 (100%) 31 (100%) 31 (100%)
(P=0.50) (P=0.12) (P=0.13) (P=0.17) (P=0.98) (P=0.81) (P=0.03) (P=0.86)
History of abortion
Absent 7.51 = (6.09-9.28) 524  (41.5-66.1) 452 @ (35.4-57.7) 58.1 = (46.1-73.2) 21 (38%) 54 (96%) 52 (93%) 55 (98%)
Present 6.98 | (5.20-9.36) 451  (31.4-64.8) 375  (25.7-547) 50.5  (36.1-70.5) 9 (36%) 25 (100%) 24 (96%) 25 (100%)
(P=0.72) (P=0.39) (P=0.32) (P=0.35) (P=0.90) (P=1.00) (P=1.00) (P=1.00)
History of induced abortion
Absent  7.47 (6.23-8.96)  52.0 (42.2-64.1) 440 (35.3-54.8) 575 (46.8-70.6) 28 (39%) 70 (97%) 67 (93%) 71 (99%)
Present 6.41 | (3.80-10.78) 364 = (22.3-59.5) 333  (19.7-56.3) 429  (28.1-65.4) 2 (22%) 9 (100%) 9 (100%) 9 (100%)
(P=0.54) (P=0.19) (P=0.36) (P=0.21) (P=0.47) (P=1.00) (P=1.00) (P=1.00)
Influenza vaccination during pregnancy
Absent 6.79 = (5.48-8.40) 494  (39.3-62.0) 41.7  (32.9-53.0) 53.8 = (42.8-67.7) 20 (35%) 56 (98%) 54 (95%) 56 (98%)
Present 8.85  (6.80-11.53) 51.6  (352-75.6) 449 | (29.9-67.4) 60.1  (42.7-84.7) 10 (42%) 23 (96%) 22 (92%) 24 (100%)
(P=0.09) (P=0.71) (P=0.70) (P=0.63) (P=0.58) (P=0.51) (P=0.63) (P=1.00)
Anti FHA antibody
Age (years)
<30 8.19  (5.17-12.98) 105.0 (79.8-138.3) 90.6  (66.1-124.1) 109.4 (82.2-145.8) 10 (42%) 24 (100%) 24 (100%) 24 (100%)
30-34 10.33  (7.90-13.52) 119.8 (102.9-139.5) 106.5 (89.0-127.4) 128.2 (113.0-145.3) 20 (59%) 34 (100%) 34 (100%) 34 (100%)
35+ 14.37 (10.21-20.22) 136.7 (122.1-153.1) 122.3 (104.3-143.3) 141.6 (126.8-158.1) 16 (70%) 23 (100%) 23 (100%) 23 (100%)
(P=0.04) (P=0.30) (P=0.56) (P=0.26) (P=0.05)
Body mass index (kg/m®)
<185 12.92 (6.78-24.60) 149.3 (137.2-162.5) 144.0 (127.6-162.6) 155.5 (150.4-160.7) 10 (71%) 14 (100%) 14 (100%) 14 (100%)
18.5-24.9 10.72  (8.46-13.58) 111.7 (96.5-129.2) 97.0  (82.3-114.3) 119.5 (103.9-137.4) 29 (56%) 52 (100%) 52 (100%) 52 (100%)
25.0+ 845 (5.28-13.51) 123.6 (95.1-160.7) 105.7 (74.4-150.2) 123.5 (93.9-162.5) 7 (47%) 15 (100%) 15 (100%) 15 (100%)
(P=0.43) (P=0.05) (P=0.02) (P=0.06) (P=0.19)
Underlying illnesses
Absent 11.24  (8.83-1430) 1207 (107.7-135.3) 105.0 (90.1-122.5) 125.9 (112.8-140.5) 32 (57%) 56 (100%) 56 (100%) 56 (100%)
Present 9.28  (6.42-13.43) 117.3  (92.0-149.6) 106.7 (84.3-134.2) 125.6 (99.1-159.2) 14 (56%) 25 (100%) 25 (100%) 25 (100%)
(P=0.50) (P=0.79) (P=0.97) (P=0.92) (P=0.92)
Smoking habit before pregnancy
Absent 10.90  (8.71-13.64) 121.2 (107.8-136.4) 106.0 (92.1-122.1) 124.4 (110.6-139.9) 41 (59%) 69 (100%) 69 (100%) 69 (100%)
Present 899  (5.90-13.69) 110.9 (85.1-144.7) 1029 (78.1-135.6) 1343 (112.4-160.4) 5 (42%) 12 (100%) 12 (100%) 12 (100%)
(P=0.46) (P=0.27) (P=0.24) (P=0.91) (P=0.25)
Drinking habit before pregnancy
Absent 10.70  (8.06-14.20) 114.3 (97.7-133.8) 100.1 (83.2-120.4) 119.0 (101.7-139.4) 26 (55%) 47 (100%) 47 (100%) 47 (100%)
Present 10.45  (7.88-13.85) 127.4 (111.3-145.8) 113.6 (96.7-133.4) 135.8 (121.1-152.1) 20 (59%) 34 (100%) 34 (100%) 34 (100%)
(P=0.97) (P=0.41) (P=0.66) (P=0.30) (P=0.75)
Number of pregnancy
None 8.06  (4.06-16.00) 1082 (73.3-159.7) 92.0  (61.7-137.4) 112.4 (74.9-168.5) 6 (40%) 15 (100%) 15 (100%) 15 (100%)
1 11.28  (8.42-15.12) 1155 (97.1-137.3) 101.0 | (80.6-126.6) 123.1 (104.6-144.8) 19 (66%) 29 (100%) 29 (100%) 29 (100%)
2+ 1127  (8.54-14.87) 128.1 (112.9-145.5) 1155 (99.0-134.7) 134.0 (119.7-150.0) 21 (57%) 37 (100%) 37 (100%) 37 (100%)
(P=0.32) (P=0.44) (P=0.40) (P=0.61) (P=0.46)
Number of delivery
None 800  (4.60-13.93) 106.4 (79.7-142.0) 87.6  (64.3-119.4) 113.0 (83.8-152.5) 9 (45%) 20 (100%) 20 (100%) 20 (100%)
1 1172 (8.97-15.33) 117.2 (98.5-139.3) 106.6 (86.5-131.3) 126.7 (108.6-147.8) 19 (63%) 30 (100%) 30 (100%) 30 (100%)
2+ 11.51  (8.49-15.61) 131.7 (114.7-151.2) 117.9 (98.7-140.9) 133.9 (117.0-153.2) 18 (58%) 31 (100%) 31 (100%) 31 (100%)
(P=0.24) (P=0.14) (P=0.11) (P=0.21) (P=0.43)
History of abortion
Absent 10.59  (8.25-13.58) 118.0 (102.3-136.2) 104.9 (88.9-123.8) 123.4 (107.3-141.9) 32 (57%) 56 (100%) 56 (100%) 56 (100%)
Present 10.61  (7.51-14.99) 123.3 (107.6-141.2) 107.1 (89.6-127.9) 131.4 (116.2-148.5) 14 (56%) 25 (100%) 25 (100%) 25 (100%)
(P=0.88) (P=0.60) (P=0.73) (P=0.53) (P=0.92)
History of induced abortion
Absent 10.52  (8.45-13.11) 120.1 (107.1-134.6) 105.1 @ (91.6-120.5) 124.7 (111.4-139.5) 41 (57%) 72 (100%) 72 (100%) 72 (100%)
Present 11.17  (7.37-16.93) 116.1 (83.3-161.8) 109.6 (79.2-151.7) 135.1 (106.2-171.8) 5 (56%) 9 (100%) 9 (100%) 9 (100%)
(P=0.83) (P=0.71) (P=0.95) (P=0.85) (P=1.00)
Influenza vaccination during pregnancy
Absent 10.26  (8.06-13.05) 122.8 (108.6-139.0) 106.6 (92.1-123.4) 1259 (110.6-143.3) 31 (54%) 57 (100%) 57 (100%) 57 (100%)
Present 11.44  (7.88-16.62) 112.3  (90.5-139.4) 103.0 (79.8-133.0) 125.5 (105.8-149.0) 15 (63%) 24 (100%) 24 (100%) 24 (100%)
(P=0.55) (P=0.66) (P=0.94) (P=0.79) (P=0.50)

1 Either the Wilcoxon rank sum test or Kruskal-Wallis test was used to calculate P values.
2 %2 tests or Mantel extension tests were used to calculate P values.
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Supplementary Figure 1.
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