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Study | Country/ Antibiotic group Control group efinition for outcomes
design region

Number | Male | Gestational | Birth | Indwelling | Antibiotics | Number | Male | Gestational | Birth | Indwelling

of CVCs | (%) age (wks) | weight | time (days) use of CVCs | (%) age (wks) | weight | time (days)
(9) (9)

Reynolds | Retrospective 25721 | 743+225 | 27.2=114 | Vancomycin 897197 | 234=1L3 | PCRS: clinical sepsis event as the

2015 (15 mg/kg) 2h performance of a sepsis workup (white
before catheter blood cell count, differential, CRP,
removal OR blood and/or CSF, and urine cultures)
others within along with antibiotics given for more
12 h before than 48 h initiated within 72 h of CVCs
catheter removal as indicated by the medical
removal team.

Hemels | RCT Netherland 44 66 300+84 1730 = 130+19.2 | Cefazolin 44 46 300477 1407+ 93107 | Post-catheter removal blood stream

2011 1908 (50 mg/kg) 1h 1326 infection: clinical signs of infection
before and 12 h accompanied by laboratory
after catheter abnormalities and a positive blood
removal culture within 48 h of CVCs removal.

Teibel | Retrospective | USA 107 55 3843 216+ 12095 | Vancomycin 109 50 33841 2256 = 124106 | PCRS: by a sepsis workup including >2

2020 930 (15 mg/kg) 920 of the following: complete blood count
plus cefazolin with differential, CRP, blood culture,
(25 mg/kg) 2h urine culture, CSF culture, or antibiotics
before catheter given for more than 48 h within 72 h of
removal CVCs removal.

Tran Retrospective | USA 14 60 307290 1400+ | 393+106 | Vancomycin 2 60 310482 1426+ 377+74 | PCRS: the initiation of antibiotics within

2021 1554 (15 mg/kg) 1471 72h of CVC removal and the collection
15 h before of at least one of the following: complete
catheter blood count and differential, CRP, or a
removal specimen culture (blood, urine, tracheal

aspirate, and/or CSF).

Yan Retrospective | Taiwan 257 NA NA NA NA Vancomycin 328 NA NA NA NA Clinical sepsis: clinical symptoms of

2021° (10 mg/kg) 2h systemic illness, with initiation of
before catheter antibiotics without a positive blood
removal OR culture. A workup for sepsis includes
others within complete blood count with differential,
12 h before blood, CSF, and urine cultures; CRP
catheter measurement performed within 72 h of
removal CVCs removal; and administration of

antibiotics for at least 48 h.

*Basic characteristics of this study were not obtained due to different groupings between this study and our meta-analysis
RCT. randomized clinical trial: CVCs, central venous catheters: wks. weeks: hrs, hours: PCRS, post-catheter removal sepsis: CRP, C-reactive protein: CSF, cerebral spinal fluid: NA. not applicable.
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Variables

Gestational age MD (95% CI), weeks

Male proportion OR (95% CI)

Antibiotic vs.
Control”
~075 [-1.72, 0.22]
142 (091, 2.22]

(%)

Birth weight MD (95% CI), g

—63.8 [~232.6, 105.0]

CVCs indwelling time MD (95% CI),
days

1.61 078, 401]

MD, mean differences; OR, odds ratio; Cl, confidence interval.
A nositivs MD: 5 OR fvors Srtibiobe groi.
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Groups Subgroups Studies (n) OR [95% CII* b (

Mean gestational age 228 weeks 3 074 [0.11, 5.12] 56 2 026
<28 wecks 1 0.15 [0.02, 1.11] =

Mean birth weight 21,500 g 2 036 [0.02, 5.50] 7 0 077
<1500 g 2 069 (002, 21.80] 71

‘Types of antibiotics Vancomycin 2 0.63 (002, 2437 74 36 021
Cefazolin 1 102 [0.42, 2.47) =
Vancomycin plus cefazolin 1 007 [0.00, 1.22] -

Frequency of antibiotic One dose 4 056 [0.15, 2.15] 52 2 019
Two doses 1 007 (0.0, 1.22] -

Dosage of vancomycin Low dose (10 mg/kg) 1 0.12 (002, 092] - 56 013
High dose (15 mg/kg) 3 087 [0.18, 4.12] 40

Length of catheter indwelling Long length (>20 days) 2 0.69 [0.02, 21.80] 7 0 077
Short length (<20 days) 2 036 [0.02, 5.50] 71

Study design Observational 4 056 [0.15, 2.15] 52 2 019
RCT 1 007 [0.00, 1.22] -

World region Asian 1 0.12 [0.02, 092] - 1 029
Western 4 0.49 [0.10, 2.47] 49

PCRS, post-catheter removal sepsis; OR, odds ratio; CI, confidence interval; RCT, randomized clinical trial

°A positive OR favors antibiotic group.
*Heterogeneity across subgroups.

T —
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Variable

Categories

Frequency | Percentage

(%)

Gestational age at birth <37 weeks 95 27.07
37-42 weeks 248 7066
>42 weeks 8 228
1-minute apgar score Unknown 17 484
<7 207 58.97
27 127 3618
5-minute apgar score Unknown 17 484
<7 137 3903
27 197 5613
Birth weight <25kg 135 3846
25-4kg 208 5926
>4kg 8 228
Weight at admission <25kg 134 3818
25-4kg 206 58.69
>akg 11 313
Admission temperature (°C) | <36.5 181 5157
365-37.5 18 3362
>37.5 52 1481
Admission respiratory rate | <30 30 855
30-60 262 74.64
>60 59 1681
EBF initiate within 1st hour | Yes 257 7322
No 9% 2678
Kept in KMC within 1st hour | Yes 105 2991
No 246 7009
Resuscitated at birth Yes 141 4017
No 210 5983
MAS Yes 34 9.69
No 317 9031
RDS Yes 77 2194
No 274 78.06
Congenital anomalies Yes 11 313
No 340 96.87

EBF, exclusive breastfeeding; KMC, Kangaroo mother care; MAS, meconium

ssrirated sydrome: RDS, resiraiony distress syncioms:
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Variable Category | Frequency | Percentage
(%)
Severe jaundice Yes
No
Cyanosis, Yes

Onset of infection EONS

LONS

WBC in CBC profile Normal
Abnormal

No information
Non-oral enteral feeding | Yes

No

Being in a critical condition | Yes

No

Antibiotics given Yes

No
Supportive care Yes
No
Blood transfusion Yes
No
Yes
No
Phototherapy Yes
No

‘Weight at discharge
(in grams)

Early initiation of treatment | Yes
No

Time to health facility visit | <3 h
affer onset of illness S3h

WBC, white blood count; CBC, complete blood count; EONS, early-onset neonatal
sepsis: LONS, late-onset neonatal sepsis.
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Male [ 729 (54.0)

Female 621 (46.0)
age (weeks)
<32 412 (305)
232 938 (69.5)
Mean (SD) 343 (47)
Birth weight (grams)
<1,500 (VLBW) 443 (32.8)
<1,000 g (ELBW) 122 (9.0)
21,500 907 (67.2)
Mean (SD) 2,1543 (997.5)
Location of birth
Inborn 1,081 (80.2)
Home delivery 30 (22)
Other health facilities 237 (17.6)
Admission diagnosis
RDS 570 (42)
Congenital pneumonia 103 (7.6)
BPD 155 (11.5)
TIN 144 (10.7)
MaAS 72(53)
PPHN 34 25)
Anemia 91 (6.7)
Laboratory-confirmed bloodstream infection (sepsis) 101 (7.5)
Clinically suspected sepsis 886 (65.6)
Shock 46 (3.4)
pIC 10 0.7)
Pulmonary hemorrhage 54 (4.0)
Neonatal jaundice 469 (34.7)
Neonatal 87 (6.4)
HIE 99 (7.4)
IVH 58 (4.1)
Patent ductus arteriosus 52 (3.9)
Apgar score <5 at 5 min
Yes | 217 (16.1)
No | 1,117 (82.7)

VBLW, very low birth weight; ELBW, extremely low birth weight infants; RDS
respiratory distress syndrome; BPD, bronchopulmonary dysplasia; TTN, transient
tachypnea of the newborn; MAS, meconium aspiration syndrome; PPHN.
persistent pulmonary hypertension of the newborn; DIC, disseminated
intravascular  coagulopathy; HIE, hypoxic ischemic ~encephalopathy; IVH
nirsventriculsr hemomhace.
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Variable Recovery from neonatal CHR (95% CI) AHR (95% Cl) p-value

sepsis
Censored Event
Pregnancy
Multigravida | 3 | 34 | 0775 (054, 1.11) | 084 (545, 1.29) | 0427
Primigravida [ 69 | 242 | 1 [ 1
Onse of labor
Spontaneous [ 65 [ 232 [ 1 [ 1 [ 0001*
Induced | 10 | 44 | 627 (0.45, 0.87) | 0.54 (369, 78) [
Duration of labor
Normal | 47 | 226 [ 1 [ 1 | 0.624
Prolonged | 28 | 50 | 1.26 (926, 1.72) [ 1.09 (77, 1.54) |
APH
Yes [ 2 | n | 0.79 (037, 1.26) | 084 (429, 1.65) | 0616
No | 73 | 265 | 1 | 1 |
PIH
Yes | 5 | 15 | 1,52 (0.90, 2.56) | 1.12 (61, 2.056) [ 0709
No | 70 | 261 | 1 | 1 |
Gestational age at birth
<37 weeks | 2 | 7 | 083 (063, 1.08) | 1.02 (689, 1.518) [ 0909
37-42 weeks | 51 | 197 | 1 | 1 |
>42 weeks [ 2 [ 6 | 0.40 (018, 091 [ 046 (172, 1.259) [ 0.132
Birth weight
<25kg I 35 I 9 | 067 (052, 0.86)" [ 031 (089, 1.049) I 0060
25-4kg | 340 | 175 | i | 1 | 0891
>ikg | 1 | 2 | 095 (047, 1.99) [ 107 (41, 278) [
Admission weight
<25kg | 33 | 99 [ 0.68 (053, 0.88)" | 207 (577, 742) | 0.264
25-4kg | 2 | 171 | 1 | 1 | 0779
>4kg | 1 | 5 | 0.68 (0.37, 1.25) | 1.13 (485, 2.625) |
Temperature
<365°C [ 45 [ 136 | 1.18 (0.90, 1.54) [ 115 (1.19, 2.06) [ 0.090
365-375°C | 24 | 94 | 1 | 1 | 0858
>37.5C | 6 | 46 | 085 (059, 1.22)" | 104 (69, 1.555) |
RR at admission
<30 | 10 | 20 [ 101 (63, 159) | 146 (839, 2.537) | 0.180
30-60 | 50 | 212 | 1 | 1 | 0.081
>60 [ 15 | 44 | 071 (51, .994)" [ 072 (303, 1.04) [
KMC within 1 h
Yes [ 17 [ 88 [ 0.80 (0.62, 1.03) [ 0.93 (.65, 1329) [ 0.694
No | 58 | 188 | 1 [ 1 |
at birth
Yes | 3 I 107 | 0.76 (059, 0.95) | 0.70 (51,.974) | 0034
No | a1 | 169 | 1 | 1 |
RDS
Yes | 20 | 57 [ 075 (055, 1.02) [ 098 (655, 1.458) | 0910
No | 55 | 219 | 1 | 1 |
Initiation of treatment
Early | 63 | 204 | 1 | 1 [ 0.165
Late [ 12 [ 7 | 143 (109, 1.88) | 127 (906, 1.79) [
Time of seeking care
3 or more hours | 44 [ 139 | 1 | 1 [ 0214
>3h | 31 | 137 | 0.84 (.656, 1.063) [ 0.83 (61, 1.117) |
Cyanosis
Yes [ 10 [ 1 | 1.47 (0.80, 2.69) [ 1.4 (708, 2.786) [ 0331
No | 65 | 265 | 1 | 1 |
In critical condition
Yes | 50 [ 9 | 0.79 (061, 1.02) | 0.96 (69, 1.338) I 0824
No | 25 | 183 | 1 | 1 |
IV antibiotics
Yes | 6 | 275 [ 019 (0023, 1,57) | 0.19 (0,02, 1.604) | 0.128
No | 10 | 1 | 1 | 1
APH, PIH, pregnancy-induced RR. respiratory rate; IV, intravenous; KMC, Kangaroo mother care; RDS, respiratory distress

syndrome; 1, reference category.
*Siirificant st p<0.05.
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Pulmon:
hemorrhage, n (%)

Variables

No pulmonary
hemorrhage, n (%)

Unadjusted
OR (95% Cl)

P-value

Adjusted
OR (95% CI)

P-value

27.(3.7)

702 (96.3)

118 (0.69-2.04)

Female 27 (4.3)

594 (95.7)

age (weeks)

Mean (SD) 30.54 (3.88)

3442 (46)

083 (0.78-0.88)

1(0.99-1.00)

Birth weight (g)

Mean (SD) 1,422.4 (756.6)

2,184.8 (994.8)

1(0.98-0.99)

085 (0.77-0.94)

Clinical diagnosis

Respiratory distress syndrome 43(7.5)

527 (92.5)

57 (2.92-11.26)

116 (0.39-3.44)

Bronchopulmonary dysplasia 12(7.7)

143 (92.3)

230 (1.19-4.48)

Transient tachypnea of the newborn 1(0.7)

143 (99.3)

0.15 (0.02-1.11)

PPHN 4(118)

30 (882)

338 (1.15-9.95)

1.84 (0.26-13.22)

Anemia 20 (22.0)

71 (78.0)

10.15 (5.56-18.53)

335 (1.4-7.66)

Sepsis 11 (10.9)

90 (89.1)

343 (171-6.88)

262 (110-624)

Clinically suspected sepsis 45 (5.1)

841 (94.9)

271 (131-558)

233 (0.73-7.46)

Shock (septic) 1 13 (283)
DIC 5 (50.0)

33 (71.7)
5 (50.0)

12.14 (5.95-24.76)

| 2635 (738-94.00)

5.78 (1.82-18.38)
78.15 (5.90-1,035.01)

Neonatal jaundice 30 (6.4)

439 (93.6)

244 (1.41-4.23)

1.25 (0.58-5.78)

Patent ductus arteriosus 7(135)

45 (865)

4.14 (1.77-9.67)

147 (0.65-3.30)

Apnea of prematurity 20 (16.5)

101 (83.5)

696 (3.86-12.54)

230 (074-7.14)

Neonatal encephalopathy 8(92)

79 (90.8)

268 (1.22-5.87)

250 (1.08-5.79)

IVH grade 2 4 (364)

7 (63.6)

14.73 (4.18-51.96)

7.67 (2.26-25.98)

IVH grade 3 4(200)

16 (80.0)

6.40 (2.06-19.84)

486 (0.99-23.94)

Apgar score <5 at 5 min 17(7.8)

202 (92.2)

040 (0.22-0.73)

1.05 (0.40-2.70)

Mode of ventilation

Spontaneous 17 (1.7) 955 (98.3)

Mechanical ventilation 29 (14.2) 175 (85.5) 2.54 (1.83-5.53) 3.33 (1.43-7.79)

CPAP 8(7.3) 102 (92.7)

needing mask/bag

Yes | 12 (148) 69 (85.2) 475(239-9.42) | <0001 | 147 042-507) | 0547
Blood product

Transfused | 6(28.) 15 (71.4) 916 (337-2492) | <0001 | 421 (L15-1543) | 0030
SD, standard deviation; CPAP, continuous positive airway pressure; DIC, IVH, PPHN, persistent

pulmonary hypertension of the newborn
The bold numbers indicate statistical difference.
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Any human Exclusive P
milk feeding, formula value
60 feeding, n=62

Gestational 21 (807%) 6(9.7%) 0607
hypertension
Gestational diabetes 8 (3.0) 2(33) 1.000
Chrioamnionitis 63 (240) 20 (322) 0218
Group B strep positive 36 (138) 5(83) 0512
mother
Gestational age, weeks 3859 (2.08) 3801 (227) 0056
Delivery type: eutocic/ 147/43/72 2973128 00045
instrumental/C-section
Delivery type: vaginal/ 190/72 32128 0,005
C-section
Singletons/twins 249/13 5317 0071
Apgar 1 min 8(2) 73) 0.036*
Apgar 5 min 9(1) 2 1000
Birth weight, g 3,116 (639) 2,893 (637) 0010
Height, cm 48.6 (284) 4822 (2.69) 0322
Cranial circumference, 3383 (2.02) 3337 (1.94) 0093
m
Boys/Girls 136/126 34126 0567

Data expressed as number (%) or mean (standard deviation). Fisher's exact test or
t-test comparison between neonates with any human milk feeding and exclusive
formula feeding.

<005

**p < 0.01.
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Variable
Age of mother

Categories | Frequency | Percentage (%)
15-19

20-24

25-29

30-34

35-49

Residence

Urban

Rural

Neonatal age on admission

Within 1day

Sex of neonate
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Apnea

Any human milk
feeding, n =260
47 (189)

Exclusive formula P
feeding, n=62
17 (28.8)

Abnormal alertness
state

143 (54.5)

27 (45)

Hypotonia

59 (22.5)

21 (538)

Convulsions

10 (3.8)

4(66)

Hypotension

43 (16.4)

16 (26.6)

Heart failure

727

4(66)

Hepatitis

20 (7.6)

9 (15)

Fever

122 (46.5)

23 (383)

Rash

29 (11.0)

2033

Vomiting

27 (10.3)

9 (15)

Neonatal acidosis

77 (29.7)

24 (40)

Positive blood
culture

81 (30.9)

18 (30)

Bacterial/viral

84/113 (42.6)

7(225)

15,317 (30,538)

23,784 (38,184)

Neutrophil blood
count/pl

7,623 (5,805)

10,358 (6,980)

Lymphocyte blood
count/ul

3,896 (2:296)

4,384 (25505)

Abnormal brain
ultrasound

13 (59)

1019)

Pulmonary edema

13 (49)

7 (225)

Respiratory distress

103 (39.7)

34 (56.6)

Any respiratory
support

72 (27.4)

26 (433)

Administered
inotropes

23 (8.7%)

15/45 (25)

Administered
steroids

6(22)

1019

Administered
antibiotics

212 (80.9)

53 (883)

Hospitalization,
days

100)

206

Discharge weight, g

3,425 (689)

3,256 (639)

Data expressed as number (%) or mean (standard deviation). Fisher's exact test or
t-test comparison between neonates with any human milk feeding and exclusive

formula feeding.
“p<0.05,
“*p<0.01

%5 < 0.001
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Variable Categories Frequency | Percentage

(%)
Gravidity Prim gravida
Multigravida 175 49.86
Parity Primiparous 180 5128
Multiparous 171 4872
ANC follow-up Yes 285 81.20
No 66 1880
Multiple pregnancies | Yes 40 1140
No 311 88.60
Onset of labor Spontaneous 297 84.62
Induced 54 1538
Place of delivery Out of this hospital 52 1481
In this hospital 299 8519
Mode of delivery SVD 197 5613
Instrumental vaginal 64 1823
Cesarean section 90 25.64
Duration of labor Normal 273 77.78
Prolonged 78 22
PROM Yes 74 2108
No 277 7892
Duration of PROM Normal 58 7838
Prolonged 16 2162
Maternal fever Yes 22 6.27
No 329 9373
APH Yes 13 370
No 338 9630
PIH Yes 20 5.70
No 331 9430
Maternal infection Yes 28 7.98
history No 323 9202
Chronic illness history | Yes 1 313
No 340 96.87
ANC, antenatal care; APH, PIH, pregnancy d

hypertension; PROM, premature rupture of membrane; SVD, spontaneous
vacirial clalivery:
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LOS/NEC
(N=30)

No LOS/NEC | Overall

(N =24)

(N=54)

Gestational age (weeks), mean (SD) | 258 (2.1) 262(16) | 259(19)
Birth weight (grams), mean (SD) | 780 (203) 831 (245) | 803 (222)
Male, (%) 19 (63%) 9 (38%) 28 (52%)
Race/ethnicity, n (%)
Black 3 (10%) 4 (17%) 7 (13%)
Hispanic 3 (10%) 1 (4%) 4 (7%)
White 23 (77%) 18 (75%) 41 (76%)
Unknown/other 1(3%) 1.(4%) 2 (4%)
Died, n (%) 5(17%) 0 (0%) 5 (9%)

Values are presented as mean (standard deviation) or number (%),
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Characteristic 1990, No. x 103 (95% Ul) 2019, No.x 103 (95% Ul) Relative change, 1990-2019, %

Incident cases Deaths Incident cases Deaths Incident cases Deaths
Overall 5,594.30 260.15 6,310.07 22652 1279 1293
(4,004.81-7,551.31) (208.54-299.46) (4,506.66-8,497.41) (190.25-275.55)
Sex
Female 2,522.96 114.37 2,970.03 100.30 19.52 —1113
(1,810.02-3,421.88) (93.63-135.71) (2,126.63-3,981.09) (83.67-120.62)
Male 3,07133 145.78 3,340.03 126.21 10.09 —12.54
(2,195.24-4,127.13) (113.61-178.68) (2,388.32-4,473.18) (103.06-156.99)
SDI region
Low 854.58 85.50 1,510.72 111.77 60.36 30.72
(607.92-1,173.11) (65.24-102.06) (1,066.57-2,075.84) (86.93-143.67)
Low-middle 136421 102.67 1,591.86 70.06 11.02 -31.77
(972.90-1,857.99) (79.05-124.12) (1,132.02-2,146.64) (57.40-85.91)
Middle 1,932.25 5423 1,875.71 35.82 ~7.66 —33.96
(1,355.95-2,606.77) (45.03-60.96) (1,290.22-2,558.78) (29.43-43.14)
Middle-high 876.24 13.86 804.06 7.09 —9.10 —48.81
(604.27-1,204.92) (12.29-15.48) (555.27-1,087.96) (5.91-8.39)
High 156.42 373 142.07 1.63 —9.17 —56.38
(121.64-202.45) (3.12-4.54) (110.56-180.43) (1.43-1.86)
GBD region
Andean Latin America 118.39 3.67 110.07 272 ~7.03 —25.90
(97.19-139.17) (2.81-4.74) (87.09-130.06) (1.88-3.67)
Australasia 212 0.06 226 0.02 394 5823
(1.82-2.80) (0.05-0.07) (1.99-2.65) (0.02-0.03)
Caribbean 49.39 1.78 48.83 1.84 —L14 3.66
(39.25-59.97) (1.40-2.22) (39.80-57.52) (1.25-2.59)
Central Asia 75.46 1.05 63.10 115 —1638 9.62
(56.83-94.96) (0.88-1.25) (49.70-78.05) (0.91-1.47)
Central Europe 50.66 053 29.19 0.12 —4238 ~78.02
(37.67-66.71) (0.48-0.60) (22.17-37.76) (0.09-0.15)
Central Latin America 317.61 847 339.61 6.08 6.93 —2821
(247.84-404.82) (7.41-9.53) (254.33-432.90) (4.67-7.71)
Central Sub-Saharan Africa 76.24 681 137.80 9.43 80.75 38.54
(57.99-101.70) (3.84-10.19) (102.03-181.84) (5.94-14.28)
East Asia 1,054.92 4.99 1,111.97 2.02 541 —59.45
(707.11-1,485.15) (3.94-5.87) (747.38-1,544.86) (1.69-2.38)
Eastern Europe 21395 1.76 142.19 1.04 —33.54 —40.69
(148.84-289.23) (1.58-2.01) (96.96-196.71) (0.83-1.28)
Eastern Sub-Saharan Africa 48438 3697 794.52 4626 64.03 25.11
(345.57-662.44) (29.95-44.18) (566.60-1,076.46) (35.51-60.65)
High-income Asia Pacific 1434 043 11.00 0.13 2327 ~70.32
(11.75-17.55) (0.34-0.54) (9.26-13.09) (0.11-0.15)
High-income North America 55.94 1.02 49.57 0.74 —11.38 —27.35
(40.75-77.03) (0.94-1.11) (36.13-66.66) (0.66-0.82)
North Africa and Middle East 22298 10.04 27343 671 22.62 -33.20
(159.77-298.87) (7.29-12.75) (199.95-358.02) (5.11-8.69)
Oceania 5.61 0.19 9.29 0.36 65.54 88.84
(4.14-732) (0.13-0.28) (6.82-12.22) (0.21-0.58)
South Asia 1,161.08 91.75 1,428.84 55.81 23.06 -39.17
(824.35-1,606.24) (66.71-113.70) (1,012.92-1,938.41) (44.62-69.91)
Southeast Asia 1,016.96 3095 745.84 18.32 —26.66 —40.81
(732.70-1,318.02) (23.79-37.98) (531.27-997.51) (14.43-23.33)
Southern Latin America 16.06 135 10.00 055 —37.75 —58.87
(13.62-18.58) (1.12-1.60) (8.25-11.84) (0.41-0.73)
Southern Sub-Saharan Africa 58.87 313 71.44 343 21.35 9.68
(41.16-81.27) (2.47-3.78) (50.05-98.38) (2.59-4.48)
Tropical Latin America 153.66 11.67 168.89 548 9.91 —53.03
(106.36-215.71) (10.05-13.69) (113.54-238.49) (4.27-6.83)
Western Europe 36.57 0.90 33.89 0.44 -7.33 —50.61
(31.45-43.44) (0.83-0.99) (28.59-40.55) (0.36-0.53)
Western Sub-Saharan Africa 409.07 42.63 728.34 63.84 78.05 49.76
(300.15-560.13) (32.77-53.39) (541.17-987.94) (50.45-81.44)

GBD, Global Burden of Disease; SDI, sociodemographic index; U, uncertainty interval.
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Characteristic

ASIR per 10°

1990

No. (95% Ul)

ASDR per 10°

ASIR per 10°

2019

ASDR per 10°

No. (95% Cl)
1990-2019

EAPC of ASIR

EAPC of ASDR

Overall 85.21 (60.99 to 114.96) 3.97 (3.18 10 4.57) 97.43 (69.58 to 131.21) 3.50 (2.94 t0 4.25) 0.46 (0.43 to 0.48) —0.53 (=0.72 to —0.35)
Sex

Female 79.45 (56.99 to 107.74) 3.61 (2.95104.28) 94.96 (68.00 to 127.27) 3.20 (2.67 t0 3.85) 0.61 (0.57 to 0.65) —0.51 (=0.67 to —0.34)
Male 90.60 (64.75 to 121.71) 4.31(3.36 10 5.28) 99.74 (71.32 to 133.56) 377 (3.08 to 4.69) 0.33 (0.28 t0 0.38) —0.55 (=076 to —0.35)
SDI region

Low 83.36 (60.96 to 113.77) 7.63 (5.82109.10) 90.12 (65.40 to 121.37) 6.21 (4.83t07.98) 0.31(0.27 t0 0.36) ~0.64 (—0.72 to —0.56)
Low-middle 82.82 (60.44 to 111.40) 5.69 (4.38 10 6.88) 100.76 (73.41 to 133.61) 4.13 (3.38 t0 5.06) 0.60 (0.57 to 0.64) —1.16 (—1.31 to —1.01)
Middle 100.47 (71.52 to 133.99) 2.63 (2.18 10 2.95) 115.57 (81.09 to 156.02) 2.08 (1.71 to 2.50) 0.43 (0.36 to 0.50) —0.83 (=111 to —0.56)
Middle-high 92.61 (64.75 to 126.75) 1.39 (1.23 to 1.55) 111.34 (78.46 to 148.21) 0.93 (0.78 to 1.10) 0.79 (0.73 to 0.84) —1.59 (—1.85 to —1.33)
High 27.50 (2139 to 35.59) 0.65 (0.55 10 0.80) 28.54 (22.20 to 36.23) 033 (0.29 t0 0.37) 0.14 (0.07 to 0.20) —2.77 (~2.98 to —2.55)
GBD region

Andean Latin America 205.12 (168.34 to 241.17) 6.38 (4.89 10 8.23) 174.90 (138.40 to 206.58) 4.32(2.97 t05.82) —0.52 (—0.36 to —0.68) —1.24 (—1.38 to —1.10)

Australasia 1422 (11.92 to 18.33) 0.37 (0.31 to 0.44) 12.72 (11.24 to 14.95) 0.13 (0.10t0 0.17) —0.25(—0.32 to —0.18) —3.91 (—4.16 to —3.66)
Caribbean 49.39 (39.25 to 59.97) 1.78 (1.40 t0 2.22) 48.83 (39.80 to 57.52) 1.84 (1.25 t0 2.59) 0.27 (0.05 to 0.48) 0.55 (0.36 to 0.74)
Central Asia 80.66 (60.74 to 101.50) 1.12 (0.94 to 1.34) 69.61 (54.83 to 86.09) 127 (1.00 to 1.61) —0.60 (—0.72 to —0.47) 0.92 (066 to 1.18)

Central Europe

62.90 (46.79 to 82.78)

0.65 (059 t0 0.74)

56.35 (42.82 to 72.86)

0.22(0.17 0 0.29)

—0.85 (—1.26 to —0.44)

—4.58 (=503 to —4.13)

Central Latin America 133.78 (104.38 to 170.51) 3.57 (3.12 0 4.02) 160.76 (120.44 to 204.80) 2.87 (220 to 3.64) 0.69 (045 t0 0.93) —0.82 (~1.03 t0 0.62)
Central Sub-Saharan Africa 59.88 (45.54 to 79.85) 5.36 (3.03 to 8.02) 64.77 (47.96 to 85.51) 444 (279106.71) 030 (0.26 t0 0.33) —0.44 (058 to —0.29)
East Asia 87.64(58.76 to 123.37) 0.41(033 10 0.49) 149.72 (10071 to 207.87) 0.27 (02310 0.32) 2.16 (2.04 10 2.27) —1.79 (=196 to —1.63)

Eastern Europe

152.01 (105.76 to 205.43)

1.24 (1.12 to 1.42)

130.81 (89.24 to 180.99)

0.95(0.76 to 1.17)

—0.64 (—0.70 to —0.58)

—1.37 (=170 to —1.04)

Eastern Sub-Saharan Africa

114.12 (81.38 to 156.03)

8.77 (7.10 to 10.48)

117.92 (84.07 to 159.74)

6.88 (5.28 t0 9.02)

0.18 (0.09 to 0.28)

—0.64 (—0.79 to —0.49)

High-income Asia Pacific 15.11 (12.38 to 18.49) 0.45 (03510 0.57) 16.53 (13.92 to 19.66) 0.19(0.16 10 0.22) —0.08 (~0.02 to 0.04) —3.69 (—4.00 to —3.39)
High-income North America 2538 (18.49 to 34.98) 0.46 (0.43 t0 0.50) 2451 (17.87 to 32.93) 037 (0.33 t0 0.40) —0.11 (—0.20 to —0.01) —0.81 (—1.05 to —0.57)
North Africa and Middle East 39.87 (2857 to 53.46) 1.80 (131 10 2.29) 46.94 (34.33 10 61.47) 115 (0.87 to 1.49) 045 (0.39 t0 0.51) —1.66 (=173 to —1.60)
Oceania 52.76 (38.89 to 68.78) 179 (1.19 10 2.62) 47.19 (34.63 0 62.10) 183 (1.06 t0 2.93) —0.59 (072 to —0.45) 0.17 (~0.02 t0 0.36)

South Asia 67.82 (48.15t0 93.74) 537 (391 10 6.66) 89.21 (63.24 to 121.00) 3.49 (279 t0 4.37) 0.7 (0.71 to 0.84) —1.67 (=183 to —1.52)
Southeast Asia 168.66 (121.51 to 218.56) 5.14 (3,95 t0 6.31) 142.57 (10151 to 190.57) 3.49 (275 to 4.45) —0.60 (~0.67 to —0.52) —1.21 (=136 to —1.07)
Southern Latin America 3199 (27.13 t0 37.02) 2.68 (223 103.19) 2150 (17.75 to 25.45) 119 (089 to 1.57) —171(~185to —1.57) —3.21 (=344 to —2.99)

Southern Sub-Saharan Africa

80.03 (55.93 to 110.49)

4.26 (3.36 t0 5.14)

89.79 (62.91 to 123.63)

4.31(3.25t05.63)

0.65 (0.45 to 0.84)

0.55 (0.25 to 0.85)

Tropical Latin America

89.89 (62.21 to 126.18)

6.84(5.89 t0 8.02)

109.16 (73.41 to 154.10)

3.53(2.75 to 4.40)

0.76 (0.65 to 0.88)

—2.30 (—2.63to —1.97)

Western Europe

16.37 (14.08 to 19.44)

0.40 (037 to 0.44)

16.31 (13.76 to 19.51)

0.21 (017 0 0.25)

—0.05 (0.1 t0 0.01)

—2.01 (=213 to —1.89)

Western Sub-Saharan Africa

95.84(70.29 to 131.15)

10.05 (7.72 to 12.57)

93.05 (69.12 to 126.21)

8.18 (6.46 to 10.43)

—0.23 (=027 to —0.18)

—0.72(~0.76 to —0.68)

ASIR, age-standardized incidence rate; ASDR, age-standardized deaths rate; EAPC, estimated annual percentage change; GBD, Global Burden of Disease; SDI, sociodemographic index; UL uncertainty interval.
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Factors Case Control
group group
(n=155) (n=465)

Maternal factor

Age (years) 3135459 3110 %451
Nationality () Han Chinese 154 465

Minority 1 0
Gestational week [median 3121,39) 34 (24, 39)
(minimum, maximum)]
Number of fetuses (n) Single fetus 104 288

Multiple fetuses 51 177
HDCP () 18 55
GDM (n) 27 7
PP (1) 18 51
Placenta abruption () 20 23
PROM (n) 49 131
Neonatal factor
Gender (n) Male 86 26

Female 69 239
Blood transfusion () 18 62
Birth weight () 1,588.32 = 384.70 | 1,878.93 = 449.60
Sepsis (1) 92 58

22 36
70 22

PDA (n) N 82
Anemia (n) 21 20
Hypoglycemia () 15 51
Asphyxia (n) 2 68
Mycoplasma infection (n) 1 16
Hyperglycemia () 1 10
PLT (10°/1) 32173210560 | 3103211062
PDW (1)) 1493292 1317302
MPV (1) 11772087 1100+ 107
PCT (%) 0.38+0.11 034012
PLCR (%) 37.77+ 660 3189+8.13
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Variable No growth (CSN) | Growth (CSP) | p-value
N=89 N=145

Males 50 (56.2%) 73 (50.3%) 0.386
Vaginal delivery 31 (34.8%) 54 (37.2%) 0.710
PROM 19 (21.3%) 34 (23.4%) 0.709
Apgar 1 min <5 9 (10.1%) 33 22.7%) 0.014

Apgar 5 min <5 2(22%) 2(1.4%) 0.636
GA (w) 2874325 2794258 0.032
BW (g) 1230 = 470 L111 315 0.021
Eye culture day of life 224%194 257+304 0345
Positive GBS status 9 (14.3%) 19 (15.1%) 0.885
Chorioamnionitis 11 (12.4%) 9 (6.2%) 0.102

GBS, group B streptococci; PROM, premature rupture of membranes; GA,
gestational age; BW, birth weight

Data are n (%) or mean (standard deviation) unless otherwise specified, with
statistical significance. defined as P <0.05.
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Variable No growth Growth (CSP) | p-value

(CSN) N=89 N=145
New-onset symptoms® 19 (21.3%) 45 (31.0%)
89 (61.4%)

On respiratory support 40 (44.9%)
‘Type of respiratory support
Room air

49 (55.1%) 55 (37.9%)
Non-invasive 32 (36.0%) 78 (53.8%)

Invasive 8 (9.0%) 12 (8.3%)
CRP > 10 mg/L 9 (10.1%) 18 (12.4%) 0593
‘Thrombocytopenia 3(5.2%) 5 (5.0%) 0999
Low ANC" 3(5.1%) 13 (11.3%) 0179
nSOFA, score 0.13+0.60 1.643.67 <0.001
Topical antibiotics 78 (87.6%) 142 (97.9%) 0.001

Duration of topical 52£317 89362
antibiotics, days
Systemic antibiotics 23 (26.1%)
Duration of systemic 169439
antibiotics, days

Blood culture obtained 27 (30.3%)

55 (38.2%)
412+45

69 (47.6%)

Bacteremia, any" 3 (11.1%) 7 (10.1%) 0714
Sepsis, any 33 (34%) 9.(6.2%) 0.543
Respiratory culture sent® 3 (3.4%) 6 (4.1%) 0.999

Data are n (%) or mean (standard deviation) unless otherwise specified, with
statistical significance. defined as P <0.05.

*New-onset symptoms, CRP, C-reactive protein; ANC, absolute neutrophil count;
NSOFA, neonatal sequential organ failure assessment.

"Low ANC, <1.500/u.

“Respiratory cultures were obtained only in intubated neonates.

409 Blood cultines oblshed within: 120 4 in each aroun:
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(€5 Blood | Associated symptoms | Respiratory | CRP Topical Systemic
culture | culture Support Antibiotics antibiotics
day day
Serratia Tachypnea High flow nasal Gentamicin Meropenem 10
marcescens cannula sulfate for 5 days | days
Staphylococeus 29 | 960 | Male 17 19 Abdominal distention, Room Air 5 | Gentamicin Cloxacillin 7 days
aureus cellulitis and feeding sulfate for 7 days
intolerance 3 days post eye
discharge
31 | 1,440 | Female 13 10 Fair condition High flow nasal | 6 | Fusidic acid for | Vancomycin 4
cannula 5 days days then
Cloxacillin 14 days
Escherichia coli | 24 | 790 | Female 2 1 Mother with cervical cerclage, | Mechanical 68 | Gentamicin Ampicillin 10 days
cervical culture grew ventilation sulfate for 7 days

Escherichia coli. Baby with
RDS and IVH grade II

5 coviioncivil colime: GA. assintionsl sgé:

e B B wsichi: RDE: nesbiistony. distress syndiome: IV, intiaveriiicules Hemomhaos: CRE G -reactive protsi.
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Univariate logistic regression™ significant covariates associated
with sepsis
95% Cl. |
Lower |
csp 093
GA 064
Any respiratory support* I 121
Invasive MV . 203

Multivariate logistic regression®: significant covariates on
associated with sepsis

P OR 95% Cll.
Lower Upper
CPAP 0.056 1046 094 116.56
Invasive MV 0.008 3355 252 446.49

CSP, conjunctival swab positive; GA, gestational age; aOR, adjusted odds ratio; C.I
confidence interval

'Includes high and low flow nasal cannula; CPAP, continuous positive airway
pressure; nasal intermittent ventilation; MV, mechanical ventilation

*Individual variables were analyzed, and those found to be statistically insignificant
(p>0.1) were subsequently excluded from the analysis. These variables include
gender, delivery mode, APGAR scores at 1 and 5min, gestational age (GA)
duration of membrane rupture, CS culture day, Group B Streptococcus status,
choricamnionitis, and multiple gestation.

beontrolled for GA and CSP
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