Roma, 4/5 novembre 2024

Factors associated with mortality and neurodevelopmental impairment at 12
months in asphyxiated newborns: a retrospective cohort study in rural Tanzania

from January 2019 to June 2022.
E. Manzini, M. Borellini, P. Belardi, E. Mlawa, E. Kadinde, C. Mwibuka, F. Cavallin, D. Trevisanuto and A. Suppiej.

Background Worldwide about 2.3 million newborns still die in the neonatal period and the majority occurs in low
and middle-income countries (LMICs). Intrapartum-related events account for 24% of neonatal mortality. Of
theseevents, intrapartum birth asphyxia with subsequent neonatal encephalopathy is the main cause of child
disabilities in LMICs. Data on neurodevelopmental outcome and early risk factors are still missing in LMICs. This
study aimed at investigating the factors associated with mortality, risk of neurodevelopmental impairment and
adherence to follow-up among asphyxiated newborns in rural Tanzania.

Methods This retrospective observational cohort study investigated mortality, neurodevelopmental risk and
adherence to follow-up among asphyxiated newborns who were admitted to Tosamaganga Hospital (Tanzania) from
January 2019 to June 2022. Neurodevelopmental impairment was assessed using standardized Hammersmith
neurologic examination. Admission criteria were Apgar score<7 at 5 min of life and birth weight>1500 g. Babies with
clinically visible congenital malformations were excluded. Comparisons between groups were performed using the
Mann-Whitney test, the Chi-square test, and the Fisher test.

Results Mortality was 19.1% (57/298 newborns) and was associated with outborn (p<0.0001), age at admission
(p=0.02), lower Apgar score at 5 min (p=0.003), convulsions (p<0.0001) and intravenous fluids (IV) (p=0.003). Most
patients (85.6%) were lost to follow-up after a median of 1 visit (IQR 0-2). Low adherence to follow-up was
associated with female sex (p=0.005). The risk of neurodevelopmental impairment at the last visit was associated
with longer travel time between household and hospital (p=0.03), female sex (p=0.04), convulsions (p=0.007),
respiratory distress (p=0.01), administration of IV fluids (p=0.04), prolonged oxygen therapy (p=0.004), prolonged
hospital stay (p=0.0007) and inappropriate growth during follow-up (p=0.0002).

Conclusions Our findings demonstrated that mortality among asphyxiated newborns in a rural hospital in Tanzania
remains high. Additionally, distance from home to hospital and sex of the newborn correlated to higher risks of
neurodevelopmental impairment. Educational interventions among the population about the importance of regular
health assessment are needed to improve adherence to follow-up and for preventive purposes. Future studies
should investigate the role of factors affecting the adherence to follow-up.
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* From January 2019 to June 2022
* Admitted for Birth Asphyxia
+ Body weight > 1,500 gr.

298 admitted
patients

241 survived
patients

2 self-discharged patients
3 referred patients

236 discharged
patients at
follow-up

67 patients wihout any
visits at follow-up

169 patients with
at least one
follow-up visit

30 patients
completed 12
months follow-up
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Table 1 Patient characteristics in the whale sample and stratified by martality outcome
All patients (n=298) Discharged/transferred (n=241) Deceased [n=57] p-value

Table 2 Factors associated with the risk of neurodevelopmental impairment at the last visit
Patlents without neurodevel- Patlents with neurodevelopmen-  p-

;'IE WETY: 12487255 145.1%) 1037223 147 1%) 19454 [365%) 032 EFH\'IEI'HH sk at the last visit tal rlsk at the last viskt Lﬂ=15} valug
Spontaneaus vaginal -1!-;'._J 75 {16.0%) .1.3u2l (14 H:.-f:! 1 1-*%—..? [21 J:.f:] n=122)
Assisted vaginal 107/275 (38.9%) 85/223 (36.1%) 2257 (4213%)
-saction Distance batween howsehold and hospital, km 29 (12400 35 (20-52) ooz
Cutbom 174297 (5.7%) 71240 [2.9%) 10 (17.5%) < 0:0001 Traved time between househaold and hospital, min 41 (20-55) 46 (31-72) 003
Age at admlesion, days 1{-1 1{-1) 11{1=2) 002 Delivery: 441112 (42.9%) 2657 B an
Males 1797207 (60.3%) 143240 (59.6%) 36 [B3.2%) 0.73 Spontaneous vaginal M0 TEE 36T
Tuvins 8(27%) 8 (33%) 0 (0 03s Asslsted vaginal 44/112 {39.3%) 16 (35.5%)
Apear score at S min 5 {4-8) 5 {4-8) 5(1-5) 0003 C-sactian
Birth weight, gr 2995 (1670-3230) 3000 (2660-3300) 2950 (2670-3270) 075 Outhom 34121 (25%) 3 i6.7%) (.15
Ternperature at admission, °C 354 (34.7-300) 354 {34.7-300) 353 (34.7-302) 0.7 Age at admission, days =11 1-1) i3
Convukions . % Fj.l.;m . &4 (2655 . ::‘.4 (56.1 ':r:.]" <0.0001 Males 80121 (420%) 11 044%) 004
Meconium-stained amniotic fluld (not avallable in 2015) 894187 (47 5%) TaA151 (49.0%) 25436 (41.7%,) 0.54
NV fluids 192 (54.4%) 145 (60.2%) 47 (825%) 0.003 Trvns i i 03
Antibiotic therapy 283 (95.0%) 226 (94.6%) 55 (96.5%) 0.74 Apgar score at 3 min 116 1 4-8) 0.44
Respiratory distress 202 (67 ) 160 [AE4%) 42 (757 .35 Birth weight, gr 2995 {3662-3308) 31004{2730-33000 04!
Chygen therapy, days 2{1-5) -0 2{1-3) (.57 Body temperzture at admission, “C 354 (M4.7-30.00 353 (348-354) (.85
Dzt it /M ) s i (K0} Canvulsions 29(234%) 21 {46.7%) 0.007
Table 3 Factors associated with adberence to follow-up Mecanium (nat available in 2019) 2l RGN 038
Discharged patients: v fluicts S5 A%) 34 [/5.6%) 0.4
Closed patients* (n=30) Defaulted patients** (n=202) palue Antibiatic therapy 117 9595, 42 (93.3%) 0.ra
Distance hatween household and hospital, ke 22 (14-36) 35 (30-54) 0.7 Respiratory distress 80 (g5 ) 39 (B6.7%) aal
Distance between household and hospital, min 34 (20-53) 46 (30-50) o7 Ouygen therapy, days 11-8) 3413 0004
Malss 20 (66.7%) 76/201 (37 8%) 0,15 Lenqth of hospital stay, days B(-11) 12(8-17) 0.0007
Birt "I'p‘-.‘-EIl;"ﬂ 23500 ar &116.7%) EW {15.8%) 044 napipropriate gfilwt"l 35 8. %) 24 15.2.5%) (0.000:

Diata summarized as n (%) ar median 1QF) Data surmmarised as n (%) or median [1QR]

*(losed=patients who completed 12 monthe’ fol ow-up
** Defaulted = patients lost to follow-up

The online version contains supplementary material available at https://doi. org/10.1186/s12884-024-06837-w.
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