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

Variables Vaccinated (N=98) Unvaccinated (N=40) P value*
n ( % ) n ( % )

Age (years) Median (range) 32 ( 21-43 ) 31 ( 21-42 ) 0.48
<30 31 ( 32 ) 13 ( 33 ) 0.93
30-34 40 ( 41 ) 15 ( 38 )
35+ 27 ( 28 ) 12 ( 30 )

Geatational age at the recruitment (weeks) Median (range) 23 ( 15-26 ) 22 ( 15-25 ) 0.04
<22 29 ( 30 ) 19 ( 48 ) 0.02
22-23 39 ( 40 ) 15 ( 38 )
24+ 30 ( 31 ) 6 ( 15 )

Body mass index before pregnancy (kg/m?) Median (range) 213 (1 151332 ) 205 (163295 ) 0.14
<185 16 ( 16 ) 7 ( 18 ) 0.26
18.5-24.9 61 ( 62 ) 29 ( 73 )
25.0+ 21 ( 21 ) 4 ( 10 )

Underlying illnesses Present 29 ( 30 ) 15 ( 38 ) 0.37

History of diagnosis of pertussis Present 1( 1 ) 2 ( 5 ) 0.20

Allergy for medicines Present 6 ( 6 ) 1( 3 ) 0.67

Allergy for foods Present 12 ( 12 ) 7 ( 18 ) 0.42

Smoking habit before pregnancy Present 17 ( 17 ) 9 ( 23 ) 0.48

Drinking habit before pregnancy Present 43 ( 44 ) 12 ( 30 ) 0.13

Smoking habit during pregnancy Present 2 ( 2 ) 1 ( 3 ) 1.00

Drinking habit during pregnancy Present 0 ( 0 ) 0 ( 0 )

Number of pregnancy None 21 ( 21 ) 5 ( 13 ) 0.14
1 33 ( 34 ) 12 ( 30 )
2+ 4 ( 45 ) 23 ( 58 )

Number of delivery None 27 ( 28 ) 12 ( 30 ) 0.76
1 34 ( 35 ) 10 ( 25 )
2+ 37 ( 38 ) 18 ( 45 )

History of abortion Present 30 ( 31 ) 20 ( 50 ) 0.03

History of induced abortion Present 12 ( 12 ) 6 ( 15 ) 0.66

Gestational age at the vaccination (weeks) Median (range) 31 ( 30-32 )
missing 48

Influenza vaccination during pregnancy Present 7( 13 ) 3( 14 ) 1.00
missing 45 18

Corona vaccination during pregnancy Present 0 ( 0 ) 0 ( 0 )
missing 45 18

* Student T test was used for age, while wilcoxon rank sumtests were used for other continous variables.

For categorical variables, y2 tests were used.
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Table 3. Sero-protection proportion among vaccinated and unvaccinated subjects.

- — - - =
Time point \r/;acm(nated (O/I:I 98) ) Unvacc(mated (;ON 0)) P value

Anti PT antibody

Pre vac (S0) 32 ( 33 ) 13 ( 33 ) 0.99

4 weeks after vac (S1) 67 ( 99 )

Serum sample at delivery (S2) 51 ( 93 ) 6 ( 27 ) <0.01

Umbilical cord blood at delivery (S3) 54 ( 98 ) 7 ( 32 ) <0.01

Anti FHA antibody

Pre vac (S0) 52 ( 53 ) 20 ( 50 ) 0.74

4 weeks after vac (S1) 68 ( 100 )

Serum sample at delivery (S2) 55 ( 100 ) 12 ( 55 ) <0.01

Umbilical cord blood at delivery (S3) 55 ( 100 ) 14 ( 64 ) <0.01

No of missing among unvaccinated subjects was 18 at S2/S3.
No of missing among vaccinated subjects were 30 and 43 at S1 and S2/S3, respectively.

Table 4. Comparison of clincial course including pregnancy complication and pregnancy outcomes between vaccinated and unvaccinated subjects.

Clinical characteristics Vaccinated (N=98) Unvaccinated (N=40) P value
n_( % ) n_ % )
Pregnancy complication Present 1( 2 ) 0 ( 0 ) 1.00
Abnormality in the fetus Present 0 ( 0 ) 1( 5 ) 0.29
Pregnancy outcome Live birth 53 ( 100 ) 22 ( 100 )
Still birth 0( 0 ) 0( 0 )
Geatational age at the delivery (weeks) Median (range) 39 ( 36-41 ) 39 ( 37-41 ) 0.23
Preterm birth <37 1 ( 2 ) 0 ( 0 ) 1.00
Oxygenation to mother during the delivery Present 10 ( 19 ) 4 ( 18 ) 1.00
Delivery methods Natural 37 ( 70 ) 17 ( 77 ) 0.76
Vacuum 5( 9 ) 2 ( 9 )
Forceps 0 ( 0 ) 0 ( 0 )
Caesarean section 11 ( 21 ) 3¢( 14 )
Birth weight (g) Median (range) 3086 ( 2242-3776 ) 3027 ( 2032-3588 ) 0.77
Low birth weight <2500 4 ( 8 ) 1 ( 5 ) 1.00
Baby height at birth (cm) Median (range) 48 (1 43.6-516 ) 48 ( 44-51 ) 0.62
Apgar score at 1 min Median (range) 9 ( 8-10 ) 9 ( 8-10 ) 0.75
Apgar score at 5 min Median (range) 10 ( 9-10 ) 10 ( 9-10 ) 0.74
Oxygenation to baby after birth Present 5 ( 9 ) 1 ( 5 ) 0.67
Gender of baby Male 18 ( 34 ) 8 ( 36 ) 0.84
Malformation Present 0 ( 0 ) 0 ( 0 )

45 vaccinated and 18 unvaccinated subjects are undergoing follow-up during pregnancy.
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) y Table 1. icity of DPT vaccine according to the selected background characteristics among vaccinated subjects.

Geometric mean titer (95% confidence interval)' Seroprotective proportion
L L Umbilical cord
Characteristics Pre vac (S0) 4 weeks after vac Serum sample at Umbilical cord blood Pre vac (S0) 4 weeks after  Serum sample at blood at deivery
(S1) delivery (S2) at delivery (S3) vac (S1) delivery (S2) (s3)
Anti PT antibody
Age (years)
<30 6.31 (4.72-8.43)  40.6 (27.3-60.2) 343 (19.6-59.9) 424  (24.5-73.7) 6 (19%) 20 (95%) 12 (80%) 14 (93%)
30-34 7.36 (5.71-9.48) 61.2 (43.8-85.4) 455 (30.6-67.7) 61.2 (43.1-87.1) 17 (43%) 27 (100%) 22 (96%) 23 (100%)
35+ 774 (5.41-11.08) 568  (383-84.2) 39.8  (37.8-94.6) 742  (49.4-111.4) 9 (33%) 20 (100%) 17 (100%) 17 (100%)
(P=0.64) (P=0.23) (P=0.27) (P=0.37) (P=0.23) (P=0.20) (P=0.03) (P=0.17)
Body mass index (kg/m®)
<18.5 7.04 (4.33-1147) 715 (50.8-100.6) 582 = (34.3-98.8) 83.7 (51.2-136.7) 4(25%) 12 (100%) 9 (100%) 9 (100%)
18.5-249 7.71  (6.39-9.30) 51.7 = (39.8-67.2) 488  (35.6-66.8) 62.2 = (47.0-82.4) 24 (39%) 44 (100%) 34 (97%) 35 (100%)
25.0+ 565  (3.63-8.81) 41.7  (21.2-82.0) 309 = (142-67.0) 367  (17.9-75.2) 4 (19%) 11 (92%) 8 (73%) 10 (91%)
(P=0.07) (P=0.35) (P=0.41) (P=0.22) (P=0.57) (P=0.09) (P=0.01) (P=0.11)
Underlying illnesses
Absent 6.92  (5.67-843) 499  (38.1-652) 43.6 (31.2-60.4) 53.6  (39.7-72.2) 19 (28%) 46 (98%) 35 (90%) 38 (97%)
Present 7.58  (5.55-1035) 59.7 = (43.1-82.7) 522  (352-77.4) 738  (50.5-107.8) 13 (45%) 21 (100%) 16 (100%) 16 (100%)
(P=0.34) (P=0.44) (P=0.64) (P=0.29) (P=0.09) (P=1.00) (P=0.31) (P=1.00)
Smoking habit before pregnancy 3)
Absent 6.97  (5.79-8.40) 554 = (443-69.3) 477  (36.5-422) 59.7 = (46.5-76.5) 27 (33%) 59 (98%) 47 (92%) 50 (98%)
Present 7.79  (5.36-11.32) 362 = (19.3-67.9) 27.7  (7.4-104.0) 488  (14.9-160.3) 5(29%) 8 (100%) 4 (100%) 4 (100%)
(P=0.44) (P=0.17) (P=0.27) (P=0.57) (P=0.75) (P=1.00) (P=1.00) (P=1.00) 2]
Drinking habit before pregnancy H
Absent 7.33  (5.859.19) 509 = (383-67.7) 442 (31.7-61.6) 565  (41.2-77.5) 22 (40%) 39 (98%) 31 (91%) 33 (97%) %
Present 6.83  (5.33-8.76) 554  (40.3-76.1) 48.6 (31.5-74.8) 627  (43.0-91.6) 10 (23%) 28 (100%) 20 (95%) 21 (100%) a
(P=0.64) (P=0.68) (P=0.69) (P=0.79) (P=0.08) (P=1.00) (P=1.00) (P=1.00) 9
Number of pregnancy |
None 594 = (4.09-8.63) 334 (21.5-52.0) 293  (14.9-57.8) 412  (22.4-75.8) 4 (19%) 12 (100%) 7 (78%) 9 (100%) >
1 835 (594-11.74) 51.6  (36.0-74.0) 49.9  (31.2-79.8) 61.5  (38.8-97.3) 14 (42%) 25 (96%) 18 (90%) 19 (95%) o
2+ 6.86 (5.55-8.47) 644 (47.1-88.0)  50.1 (34.8-72.2) 643 (46.4-89.0) 14 (32%) 30 (100%) 26 (100%) 26 (100%) *4
(P=0.54) (P=0.07) (P=0.29) (P=0.44) (P=0.49) (P=0.72) (P=0.02) (P=0.67) o
Number of delivery =
None 6.19  (4.48-8.55) 293  (20.5-41.7) 23.8  (13.541.9) 337  (20.3-56.1) 6 (22%) 16 (100%) 9 (75%) 12 (100%)
1 817 (591-11.29) 63.6 = (454-89.1) 619  (42.4-90.5) 76.2 (51.9-111.8) 15 (44%) 26 (96%) 21 (95%) 21 (96%)
2+ 692  (545-8.77) 62.8  (44.6-883) 486  (32.1-73.7) 61.6  (42.7-88.8) 11 (30%) 25 (100%) 21 (100%) 21 (100%)
(P=0.58) (P<0.01) (P=0.02) (P=0.03) (P=0.64) (P=0.86) (P=0.01) (P=0.83)
History of abortion
Absent 7.17  (5.81-8.84) 545  (42.7-69.6) 49.2  (36.0-67.3) 62.9  (46.8-84.4) 22 (32%) 46 (98%) 32 (91%) 34 (97%)
Present 6.97  (533-9.12) 489  (32.0-747) 404  (252-649) 523  (34.3-79.8) 10 (33%) 21 (100%) 19 (95%) 20 (100%)
(P=0.99) (P=0.60) (P=0.47) (P=0.32) (P=0.92) (P=1.00) (P=1.00) (P=1.00)
History of induced abortion
Absent 7.11  (5.94-8.50) 54.1 = (43.4-67.5) 494  (36.0-62.3) 612  (47.4-79.0) 29 (34%) 61 (98%) 45 (92%) 48 (98%)
Present 7.10  (4.49-11.23) 403  (18.3-88.3) 350  (14.2-86.0) 423  (20.9-85.8) 3(25%) 6 (100%) 6 (100%) 6 (100%)
(P=0.97) (P=0.36) (P=0.41) (P=0.18) (P=0.55) (P=1.00) (P=1.00) (P=1.00)
Influenza vaccination during pregnancy
Absent 7.43  (5.88-9.38) 55.1 | (42.6-713) 464  (35.1-61.2) 593  (45.7-77.0) 19 (41%) 45 (98%) 43 (93%) 45 (98%)
Present 629  (431-9.18) 587 (22.8-150.7) 49.0 (16.7-143.7) 634  (26.1-154.1) 1 (14%) 7 (100%) 6 (86%) 7 (100%)
(P=0.74) (P=0.64) (P=0.77) (P=0.92) (P=0.23) (P=1.00) (P=0.44) (P=1.00)
Anti FHA antibody
Age (years)
<30 8.04  (5.55-11.66) 108.6 (80.9-145.8) 102.0 (74.7-139.4) 131.0 (110.5-155.3) 13 (42%) 21 (100%) 15 (100%) 15 (100%)
30-34 102 (7.98-13.07) 127.1 (110.5-146.2) 107.8 (87.9-132.3) 130.4 (113.6-149.6) 22 (55%) 27 (100%) 23 (100%) 23 (100%)
35+ 13.20 (8.78-19.71) 133.9 (117.7-152.3) 123.1 (101.2-149.7) 138.4 (119.5-160.2) 17 (63%) 20 (100%) 17 (100%) 17 (100%)
(P=0.08) (P=0.56) (P=0.62) (P=0.70) (P=0.11)
Body mass index (kg/m?)
<185 1232 (7.0221.63) 147.6 (133.6-162.9) 135.9 (112.4-164.2) 153.0 (145.3-161.2) 11 (69%) 12 (100%) 9 (100%) 9 (100%)
18.5-24.9 9.99  (8.00-12.47) 111.9 (95.4-131.1) 101.3 (85.0-120.9) 124.8 (110.8-140.5) 32 (52%) 44 (100%) 35 (100%) 35 (100%)
25.0+ 9.19  (5.70-14.81) 144.9 (128.0-164.0) 123.7 (93.4-163.9) 145.0 (127.1-165.5) 9 (43%) 12 (100%) 11 (100%) 11 (100%)
(P=0.50) (P=0.046) (P=0.20) (P=0.12) (P=0.13)
Underlying illnesses
Absent 10.70 (8.47-13.46) 122.9 (109.9-137.5) 107.3 (90.8-126.8) 128.9 (115.6-143.8) 37 (54%) 47 (100%) 39 (100%) 39 (100%)
Present 9.00  (6.49-12.50) 123.0 (94.3-160.6) 1193 (99.5-143.1) 1433 (130.5-157.4) 15 (52%) 21 (100%) 16 (100%) 16 (100%)
(P=0.54) (P=0.85) (P=0.75) (P=0.65) (P=0.86)
Smoking habit before pregnancy
Absent 10.56 (8.49-13.13) 123.1 (109.0-139.0) 112.1 (98.0-128.1) 132.7 (121.6-144.7) 46 (57%) 60 (100%) 51 (100%) 51 (100%)
Present 842  (6.15-11.54) 121.9 (97.6-152.4) 942  (49.1-180.8) 136.6 (99.5-187.5) 6 (35%) 8 (100%) 4 (100%) 4 (100%)
(P=0.33) (P=0.50) (P=0.21) (P=0.55) (P=0.11)
Drinking habit before pregnancy
Absent 10.63  (8.25-13.69) 119.7 (101.7-141.0) 114.5 (96.7-135.7) 133.9 (120.4-148.8) 29 (53%) 40 (100%) 34 (100%) 34 (100%)
Present 9.57 (7.16-12.79) 127.7 (111.5-1462) 104.6 (85.1-128.6) 1315 (114.5-151.0) 23 (53%) 28 (100%) 21 (100%) 21 (100%)
(P=0.66) (P=0.86) (P=0.28) (P=0.56) (P=0.94)
Number of pregnancy
None 853  (5.20-13.98) 102.1 (62.5-166.8) 89.5  (54.8-146.3) 126.1 (94.8-167.8) 10 (48%) 12 (100%) 9 (100%) 9 (100%)
1 1177 (8.50-16.30) 117.9 (99.8-139.3) 112.4 (89.7-140.8) 130.3 (113.1-150.1) 21 (64%) 26 (100%) 20 (100%) 20 (100%)
2+ 9.88  (7.57-12.88) 137.3 (124.8-151.1) 117.6 (100.5-137.7) 137.5 (122.7-154.1) 21 (48%) 30 (100%) 26 (100%) 26 (100%)
(P=0.43) (P=0.21) (P=0.34) (P=0.83) (P=0.76)
Number of delivery
None 893 (5.77-13.80) 99.0  (69.4-141.1) 82.1 (56.8-118.5) 120.1 (96.4-149.6) 14 (52%) 16 (100%) 12 (100%) 12 (100%)
1 1160  (8.64-15.57) 1243 (105.9-145.7) 120.9 (100.7-145.2) 136.9 (121.8-153.8) 20 (59%) 27 (100%) 22 (100%) 22 (100%)
2+ 9.87  (7.33-13.28) 139.6 (125.8-155.0) 119.6 (99.3-144.1) 136.7 (118.5-157.6) 18 (49%) 25 (100%) 21 (100%) 21 (100%)
(P=0.55) (P=0.03) (P=0.045) (P=0.35) (P=0.74)
History of abortion
Absent 9.96  (7.85-12.64) 122.9 (105.9-142.5) 112.9 (95.4-133.7) 134.7 (121.7-149.0) 37 (54%) 47 (100%) 35 (100%) 35 (100%)
Present 10.60 (7.80-14.41) 123.1 (107.2-141.4) 106.8 (86.9-131.2) 130.0 (112.0-150.8) 15 (50%) 21 (100%) 20 (100%) 20 (100%)
(P=0.70) (P=0.37) (P=0.67) (P=0.40) (P=0.69)
History of induced abortion
Absent 10.19  (8.26-12.57) 123.5 (110.0-138.7) 111.1 (96.9-127.3) 132.9 (122.1-144.8) 47 (55%) 62 (100%) 49 (100%) 49 (100%)
Present 9.89  (7.11-13.77) 117.2  (76.3-180.1) 107.0 (64.7-177.1) 133.1 (90.9-195.0) 5 (42%) 6 (100%) 6 (100%) 6 (100%)
(P=0.91) (P=0.73) (P=0.94) (P=0.98) (P=0.40)
Influenza vaccination during pregnancy
Absent 11.05  (8.57-14.24) 131.9 (122.0-142.6) 112.0 (97.8-128.2) 134.2 (123.5-145.9) 26 (57%) 46 (100%) 46 (100%) 46 (100%)
Present 10.05 (3.61-27.99) 126.8 (76.6-209.9) 108.5 (64.3-183.1) 1350 (96.7-188.4) 4 (57%) 7 (100%) 7 (100%) 7 (100%)
(P=0.96) (P=0.64) (P=0.96) (P=0.76) (P=1.00)

1 Either the Wilcoxon rank sum test or Kruskal-Wallis test was used to calculate P values.
2 y2 tests or Mantel extension tests were used to calculate P values.
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