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Background: Frequent blood collection leads to anemia and increased 

transfusion needs. Umbilical cord blood (UCB) collection has been suggested 

to reduce the need for subsequent blood draws, but its effectiveness, especially 

in very low birth weight infants (VLBWI), remains insufficiently explored.

Methods: This retrospective study was approved by the Ethics Committee of 

Xiangya Third Hospital, Central South University (No. 23673), which granted a 

waiver of informed consent in accordance with national regulations and 

institutional guidelines, stratifying infants into two groups based on whether 

UCB was collected at birth: the UCB collection (UCB, 68 infants) group and 

the non-umbilical cord blood collection (NUCB, 70 infants) group. These 

cohorts were further analyzed according to birth weight (BW), with 64 infants 

with BW ≥1,250 g (UCB=21, NUCB=43) and 74 infants with BW < 1,250 g 

(UCB=47, NUCB=27). Clinical data were then collected and analyzed.

Results: Among preterm infants with BW < 1,250 g, the occurrence of 

hemoglobin (Hb) < 120 g/L within the first week after birth, the volume of blood 

drawn within the first 24 h and the first three days after birth were significantly 

lower in the UCB group than in the NUCB group (P < 0.05); the rate of non- 

transfusion within 7 days after birth was higher in the UCB group than that in 

the NUCB group (P < 0.05). In preterm infants with BW ≥1,250 g, the volume of 

blood drawn within 24 h and within the first three days after birth was 

significantly lower in the UCB group than in the NUCB group (P < 0.05).

Conclusion: UCB can effectively reduce the volume of blood drawn from VLBWI 

in the early postnatal period, and help protect those preterm infants from 

adverse stimuli.

Trial registration: Chinese Clinical Trial Registry, ChiCTR2500113741.

KEYWORDS

blood transfusion, neonatal anemia, premature infants, umbilical cord blood, very low 

birth weight infants

1 Introduction

With the rapid advancement of neonatal intensive care unit (NICU), the survival 

rate of premature infants especially extremely premature infants has significantly 

improved in the past thirty years (1). However, as BW decreases, the associated 

risk of systemic complications and mortality also increases (2). The infants’ 

conditions are unstable. Blood collection is required for laboratory testing. 

However, very low birth weight infant (VLBWI), whose BW <1,500 g, is at the risk 
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of hemodynamic /uctuations during blood drawn due to their 

small size and low blood volume, and repeated blood drawn 

can lead to iatrogenic anemia. Moreover, the pain of blood 

drawing may induce intracranial hemorrhage by increasing 

blood pressure in premature infants (3, 4). Some studies have 

suggested that greater the amount of blood drawn, the higher 

risk of iatrogenic anemia, which is detrimental to clinical 

outcomes in premature infants (5, 6). The frequent need for 

blood drawn in VLBWI has been associated with poorer 

clinical outcomes, including a higher incidence of blood 

transfusions and an elevated risk of severe anemia, both of 

which may contribute to long-term developmental 

complications (7). This underscores the necessity for 

innovative strategies aimed at minimizing the detrimental 

effects of blood sampling in this vulnerable population. After 

the umbilical cord is clamped, A large amount of fetal blood 

is still stored in the umbilical cord and the placenta, which is 

often discarded. It is unclear whether collecting this fetal 

blood can be used for early laboratory tests in premature 

infants, thereby reducing iatrogenic blood loss and ensuring 

sufficient blood for lab testing.

In addition, anemia in preterm infants, especially in VLBWI, is 

a critical concern, as it leads to further complications such as 

respiratory distress, poor weight gain, and increased risk of 

infections. Anemia in these infants often requires blood 

transfusions, which carry additional risks, including infection, 

iron overload, and potential complications like retinopathy of 

prematurity (ROP) and necrotizing enterocolitis (NEC). If we can 

effectively reduce the occurrence or severity of iatrogenic anemia, 

decreasing the likelihood of blood transfusions in premature 

infants, it would be of great significance for the management of 

these infants. Whether umbilical cord blood (UCB) collection can 

reduce the risk of anemia and the chance of transfusion in 

VLBWI remain unclear (8, 9). Our study retrospectively collected 

clinical data to investigate the effects of UCB collection at birth 

on preterm infants with BW<1,500 g, and evaluated whether 

UCB collection can reduce blood sampling volume during 

hospitalization, indirectly decreasing the risk of anemia.

2 Methods

2.1 Study design

This study was a single-center retrospective observational 

study designed to evaluate the impact of UCB collection at birth 

on early clinical outcomes in preterm infants. Clinical data were 

retrospectively collected from hospital records of infants 

admitted to the NICU at a tertiary center in China, the Third 

Xiangya Hospital of Central South University from January 1, 

2019 to August 31, 2023.

2.2 Patient population

Premature infants admitted to the NICU were eligible for 

inclusion if they met the following criteria: (1) gestational age 

(GA) < 37 weeks; (2) BW < 1,500 g; (3) availability of clinical 

data during hospitalization. Exclusion criteria included: (1) 

congenital malformations or known genetic/metabolic disorders; 

(2) transfer to another hospital, treatment withdrawal, or death 

during hospitalization; (3) acute massive bleeding or hemolysis 

at birth or in the early postnatal period. Although the inclusion 

criteria allowed gestational age up to 37 weeks, the actual study 

consisted of infants with a maximum gestational age of 31 

weeks, re/ecting the real-world NICU admission profile during 

the study period.

2.3 Group definition

Infants were divided into two groups based on whether 

umbilical UCB was collected: the UCB group and the NUCB 

group. The decision to collect UCB was based on physicians’ 

habits and clinical conditions (e.g., difficulties in blood 

collection). UCB is collected through the umbilical vessels on 

the placental side after the umbilical cord is cut. UCB samples 

were primarily used for early laboratory testing, including 

complete blood counts, biochemical analyses, and 

microbiological investigations. Delayed cord clamping and cord 

milking were performed in accordance with China neonatal 

resuscitation guideline (revised in 2021) (10).

Analysis was conducted based on two subgroups according to 

body weight: the group with BW ≥ 1,250 g and the group with 

BW < 1,250 g to partially account for differences in physiological 

vulnerability among preterm infants.

2.4 Data collection

Demographic, perinatal, and clinical data were extracted 

from electronic medical records. Baseline variables included 

BW, GA, sex, length of hospital stay, respiratory support 

within 24 h after birth, and readmission within six months 

after discharge. Additional baseline factors, including 

maternal characteristics, antenatal steroid exposure, small- 

for-gestational-age (SGA) status, and need for resuscitation 

at birth, were collected and analyzed.

Clinical outcomes included the occurrence of hemoglobin 

(Hb) < 120 g/L within the first week of life, blood transfusion 

during hospitalization, timing of the first transfusion, volume 

of blood drawn during the first 24 h and first three days 

after birth, early weight change, and major neonatal 

complications, including bronchopulmonary dysplasia 

(BPD), NEC, ROP, intraventricular hemorrhage (IVH), 

periventricular leukomalacia (PVL), and pulmonary 

hemorrhage. Baseline Hb values at birth were not 

consistently available due to the retrospective nature of the 

study and therefore were not included in the primary 

analyses. Red blood cell transfusions were administered in 

accordance with Practice in Neonatology (11).

Abbreviations  

BW, birth weight; BPD, bronchopulmonary dysplasia; Hb, hemoglobin; IVH, 

intraventricular hemorrhage; NUCB, non-umbilical cord blood collection; 

NICU, neonatal intensive care unit; NEC, necrotizing enterocolitis; PVL, 

periventricular leukomalacia; PH, pulmonary hemorrhage; ROP, retinopathy 

of prematurity; sBPD, severe bronchopulmonary dysplasia; UCB, umbilical 

cord blood; VLBWI, very low birth weight infants.

Wu et al.                                                                                                                                                                 10.3389/fped.2026.1739158

Frontiers in Pediatrics 02 frontiersin.org

https://doi.org/10.3389/fped.2026.1739158


2.5 Ethical statement

The study was reviewed and approved by the Ethics 

Committee of the third Xiangya Hospital of Central south 

university (approval number: FAST-23673), in accordance with 

the Declaration of Helsinki and relevant ethical guidelines. 

Given the retrospective design of the study, the requirement for 

informed consent was waived by the Ethics Committee, and all 

data were anonymized to ensure the protection of participant 

confidentiality. The study protocol was retrospectively registered 

in the Chinese Clinical Trial Registry (ChiCTR2500113741).

2.6 Statistical analysis

Continuous variables are presented as (�x+ s) or M (P25, 

P75), as appropriate, and were compared using Student’s t-test 

or the Mann–Whitney U-test. Categorical variables are 

presented as counts and percentages and were compared using 

the chi-square test. Given the retrospective design and limited 

sample size, no multivariable regression or propensity score- 

based adjustment was performed. Statistical analyses were 

performed using SPSS version 29.0, with a two-tailed 

significance level set at P < 0.05.

3 Results

3.1 General information

A total of 138 neonates met the inclusion criteria, including 68 

infants in the UCB group and 70 infants in the NUCB group. 

Among them, 64 infants had BWs between 1,250 and 1,499 g 

and 74 infants had BWs <1,250 g.

There were no significant differences between the UCB group 

and NUCB group in maternal characteristics, including maternal 

age, antenatal steroid exposure, complete course of antenatal 

steroids, pregnancy-induced hypertension or preeclampsia, 

gestational diabetes mellitus, chorioamnionitis, multiple 

gestation, Intrauterine growth restriction (IUGR), or mode of 

delivery (P > 0.05, see Table 1).

TABLE 1 Maternal and neonatal clinical characteristics of premature infants with birth weight <1,500 g in the UCB and NUCB groups.

Variable UCB (n = 68) NUCB (n = 70) t/Z/χ2 P

Maternal’s condition

Maternal age, [median (IQR), y] 29（25–33） 31（27–34） −1.923b .055

Antenatal steroid exposure (n,%) 59（86.8） 62（88.6） 0.104b .747

Complete course of antenatal steroids (n,%) 48（70.6） 53（75.7） 0.462b .497

Pregnancy-induced hypertension/preeclampsia (n,%) 16（23.5） 14（20.0） 0.253b .615

Gestational diabetes mellitus (n,%) 11（16.2） 13（18.6） 0.138b .710

Chorioamnionitis (n,%) 9（13.2） 7（10.0） 0.352b .553

Multiple gestation (n,%) 21（30.9） 19（27.1） 0.234b .628

Intrauterine growth restriction (n,%) 22（32.4） 20（28.6） 0.268b .605

Cesarean delivery (n,%) 45（66.2） 48（68.6） 0.090b .764

Neonatal’s condition

Birth weight [median (IQR), g] 1,183 (1,004, 1,288) 1290 (1168, 1410) −3.644b <.001

Gestational age (mean ± SD, w) 29.3 ± 2.8 30.1 ± 1.7 −2.073 .011

Small for gestational age (n,%) 21（30.9） 19（27.1） 0.247 .619

Length of hospital stay [median (IQR), d] 51.0 (42.9, 69.9) 44.3 (34.6, 60.3) −2.284b .022

Male sex (n,%) 31 (45.6） 39 (55.7) 1.415a .234

Readmission rate within six months after birth (n, %) 5 (7.4) 5 (7.1) 0.002a .962

Need for resuscitation at birth (n,%) 12（17.6） 13（18.6） 0.020a .888

Apgar score at 1 min [median (IQR), min] 8（8–9） 8（6–9） −1.203b .229

Apgar score at 5 min [median (IQR), min] 10（9–10） 10（9–10） −0.013 .990

Respiratory support at 24 h after birth (n, %) 5.522a .137

Invasive 29 (42.6) 17 (24.3)

Non-invasive 34 (50.0) 47 (67.1)

High-Flow/Oxygen mix 1 (1.5) 2 (2.9)

No respiratory support 4 (5.9) 4 (5.7)

Superscript ‘a’ indicates the Chi-square (χ2) test; superscript ‘b’ indicates the Z value from the Mann–Whitney U test; values without superscripts indicate the independent- samples t test. 

Years(y), weeks(w), days(d), Umbilical Cord Blood Collection (UCB), Non-Umbilical Cord Blood Collection (NUCB). Values are presented as median (IQR), mean ± SD deviation, or n (%), 

as appropriate. Percentages are calculated based on the total number of participants in each group. All p-values are two-tailed, with statistical significance set at p < .05. Percentages are 

rounded to one decimal place.
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Compared with the NUCB group, infants in the UCB group 

had a significantly lower BW and gestational age, as well as a 

significantly longer length of hospital stay (P < 0.05). No 

significant differences were observed between the two groups in 

sex distribution, small for gestational age (SGA), need for 

intubation at birth, Apgar scores at 1 and 5 min, respiratory 

support at 24 h after birth, or readmission rates within six 

months after birth (P > 0.05, see Table 1). No severe BPD 

(sBPD), ROP stage III or higher, or IVH (grade III-IV) occurred 

in either group.

3.2 Impact of UCB on preterm infants with 
BW < 1,250 g

Among preterm infants with BW < 1,250 g, the incidence of 

Hb <120 g/L within the first week after birth, as well as the 

amount of blood drawn within 24 h and the three days after 

post-birth, were significantly lower in the UCB group compared 

to the NUCB group (P < 0.05). Furthermore, the rate of non- 

transfusion within the first 7 days after birth was significantly 

higher in the UCB group (P < 0.05). (see Tables 2, 3).

TABLE 2 Analysis of the impact of umbilical cord blood collection on preterm infants of different birth weight categories (BW < 1,500 g).

Variable BW < 1,250 g BW ≥1250g

UCB 

(n = 47)

NUCB 

(n = 27)

t/χ2 P UCB 

(n = 21)

NUCB 

(n = 43)

t/χ2 P

Occurrence of Hb <120 g/L within the first week 

of life (n, %)

14 (31.9) 15 (55.6) 4.778a .029 8 (38.1) 12 (27.9) 0.682a .409

Blood transfusions during hospitalization (n, %) 41 (87.2) 22 (81.5) 0.448a .503 11 (52.4) 19 (44.2) 0.381a .537

No Transfusion within 7 days after birth (n, %) 31 (66.0) 11 (40.7) 6.830a .033 17 (80.9) 39 (90.7) 1.260a .533

1-Week weight gain rate (mean ± SD, g/kg.d) −4.7 ± 4.8 −4.4 ± 5.7 −0.243 .808 −2.1 ± 6.3 −2.9 (5.3) 0.517 .607

Blood drawn within 24 h after birth (mean ± SD, 

mL/kg)

5.5 ± 2.1 9.6 ± 3.1 −6.904 <.001 4.9 ± 2.1 7.2 ± 2.2 −3.961 <.001

Blood drawn within 3 days after birth 

(mean ± SD, mL/kg)

9.0 ± 3.0 13.8 ± 4.6 −5.486 <.001 7.1 ± 2.1 8.8 ± 2.3 −2.767 .007

Duration of respiratory support (mean ± SD, d) 51.0 ± 25.4 47.9 ± 22.8 0.531 .597 27.2 ± 18.1 27.0 ± 16.8 0.035 .972

Birth Weight (BW), Umbilical Cord Blood Collection (UCB), Non-Umbilical Cord Blood Collection (NUCB). Values are presented as mean (SD) for continuous variables and n (%) for 

categorical variables. Superscript ‘a’ represents the Chi-square (χ2) test, values without superscripts indicate the independent- samples t test. Weight gain rate=(Weight on the seventh day - 

Admission weight)/Admission weight. Blood drawn within 24 h=Total blood drawn within 24 h/Admission weight. Blood drawn within 3 days=Total blood drawn within 3 days/Admission 

weight. ‘p’ values are from two-tailed tests with significance set at p < .05. All percentages are rounded to one decimal place to provide precise statistical information while avoiding 

unnecessary complexity.

TABLE 3 Impact analysis of cord blood collection on complications in preterm neonates across different birth weight categories (BW < 1,500 g).

Complications (n, %) BW < 1,250 g BW ≥1250g

UCB (n = 47) NUCB (n = 27) χ2 p UCB (n = 21) NUCB (n = 43) χ2 p

BPD 24 (51.1) 12 (44.4) 0.301 .583 2 (9.5) 9 (20.9) 1.290 .256

NEC 11 (23.4) 2 (7.4) 3.030 .082 2 (9.5) 3 (7.0) 0.127 .721

NEC (≧IIb stage) 1 (2.1) 0 (0.0) 0.582 .445 1 (4.8) 0 (0.0) 2.080 .149

ROP 22 (46.8) 14 (51.9) 0.175 .676 5 (23.8) 7 (16.3) 0.525 .469

ROP II stage plus 4 (8.5) 3 (11.1) 0.135 .713 0 (0.0) 0 (0.0) 1.000 1.00

IVH-PVL 1 (2.1) 0 (0.0) 0.582 .445 0 (0.0) 0 (0.0) 1.000 1.00

IVH 8 (17.0) 2 (7.4) 1.356 .244 3 (14.3) 4 (9.3) 0.360 .549

PVL 0 (0.0) 0 (0.0) 1.000 1.00 1 (4.8) 0 (0.0) 2.080 .149

PH 3 (6.4) 3 (11.1) 0.515 .473 0 (0) 1 (2.3) 0.496 .481

Birth Weight (BW), Umbilical Cord Blood Collection (UCB), Non-Umbilical Cord Blood Collection (NUCB). Bronchopulmonary Dysplasia (BPD), Necrotizing Enterocolitis (NEC), 

Retinopathy of Prematurity (ROP), Intraventricular Hemorrhage with Periventricular Leukomalacia (IVH-PVL), Intraventricular Hemorrhage (IVH), Periventricular Leukomalacia 

(PVL), Pulmonary Hemorrhage (PH). Percentages represent the incidence of each complication within different birth weight categories (BW <1250 g, BW between 1,250–1,499 g). 

Values indicate the number of neonates with a specific complication and the percentage they represent [e.g., 24 (51.1%) indicates that 24 neonates have the condition, constituting 

51.1% of the total neonates in that group]. When the percentage is 0 [e.g., 0 (0%)], it indicates no observed instances of the complication in that specific group. All percentages are 

rounded to one decimal place to provide precise statistical information while avoiding unnecessary complexity.
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3.3 Impact of UCB on preterm infants with 
BW ≥ 1250g

In preterm infants with BW ≥ 1,250 g, the amount of blood 

drawn within 24 h and the first three days after birth was 

significantly lower in the UCB group than in the NUCB group 

(P < 0.05) (see Tables 2 and 3).

4 Discussion

Blood volume accounts for approximately 10% of a newborn’s 

body weight (12). Preterm infants have a relatively small effective 

circulating blood volume because of their low body weight, and 

repeated blood draws for laboratory testing may result in 

substantial iatrogenic blood loss. Consequently, iatrogenic blood 

loss is considered an important contributor to anemia in 

preterm infants (13). When the amount of blood drawn reaches 

4–8 mL/kg, it corresponds to approximately 5%–10% of the total 

circulating blood volume in preterm infants, which may lead to 

clinically significant hemodynamic changes and even life- 

threatening events (14). Severe anemia in very low BW infants 

represents an important clinical concern and is closely 

associated with an increased likelihood of red blood cell 

transfusion, particularly among infants requiring intensive 

respiratory support (15).

In this retrospective study, UCB collection at birth was 

associated with a significant reduction in early blood loss during 

the early postnatal period in preterm infants with BW <1,250 g. 

Specifically, infants in the UCB group required substantially 

lower amount of blood drawn within the first 24 h and the first 

three days after birth, which together constitute the most critical 

hematologic period during the first week of life. These findings 

indicate that UCB collection can effectively decrease early 

iatrogenic blood loss at a time when circulating blood volume is 

extremely limited (13).

Importantly, the clinical impact of this reduction 

appeared to be BW dependent. Among infants with 

BW < 1,250 g, UCB collection was not only associated with 

lower blood draw volumes but also with a significantly 

lower incidence of Hb <120 g/L within the first week of 

life and a higher proportion of infants who avoided 

transfusion during the first 7 days after birth. In contrast, 

although UCB collection reduced blood sampling volumes 

in infants with BW ≥ 1,250 g, no significant differences 

were observed in early anemia or transfusion outcomes. 

This suggests that infants with lower BW, who have 

narrower physiological reserves and are more vulnerable to 

even modest blood loss, may derive greater hematologic 

benefit from strategies that minimize early postnatal blood 

draw volume (16).

From a clinical perspective, UCB collection at birth may 

offer several advantages. First, it may reduce early postnatal 

iatrogenic blood loss by decreasing the amount of blood 

drawn after admission. Second, by reducing early blood draw 

volume, it may help lower the risk of early anemia and 

decrease the likelihood of transfusion exposure, particularly 

in infants with BW <1,250 g. Third, reducing the need for 

repeated blood draws may decrease cumulative blood loss, 

alleviate pain associated with blood draws procedures, and 

reduce the risk of iatrogenic anemia (17, 18). Together, these 

potential benefits support the incorporation of UCB 

collection as an early blood management strategy for preterm 

infants with BW < 1,500 g.

This study has several limitations. First, its retrospective, 

single-center design may introduce selection bias, and the 

decision to collect UCB was in/uenced by physicians’ 

individual practice habits and clinical conditions rather 

than random allocation. Second, baseline hemoglobin 

values at birth were not consistently available and therefore 

could not be included in the analysis. Third, due to the 

relatively limited sample size, multivariable adjustment was 

not performed, and residual confounding cannot be 

excluded. Finally, this study focused on early postnatal 

outcomes, and longer-term hematologic and 

neurodevelopmental outcomes were not evaluated. 

Prospective, multicenter studies with standardized protocols 

are warranted to further validate these findings.

5 Conclusion

UCB collection can effectively reduce the amount of blood 

drawn from preterm infants, particularly those with BW 

<1,500 g. This reduction in early blood sampling may help 

decrease the risk of iatrogenic anemia and potentially reduce the 

need for blood transfusions. However, despite these potential 

benefits, the results should be interpreted with caution, 

particularly in broader clinical practice, as individual clinical 

factors and variations in transfusion practices may in/uence 

transfusion decisions.

Data availability statement

The raw data supporting the conclusions of this article will be 

made available by the authors, without undue reservation.

Ethics statement

This study involving human participants was approved by the 

Ethics Committee of the Third Xiangya Hospital of Central South 

University. The study was conducted in accordance with local 

legislation and institutional requirements. Given the 

retrospective design of this study, the requirement for written 

informed consent was waived by the Ethics Committee.

Author contributions

HW: Writing – review & editing, Writing – original draft. LC: 

Methodology, Software, Writing – review & editing. JL: 

Investigation, Writing – original draft, Data curation. JC: 

Writing – original draft, Data curation. TB: Writing – review & 

editing, Formal analysis, Project administration, Supervision, 

Validation, Data curation.

Wu et al.                                                                                                                                                                 10.3389/fped.2026.1739158

Frontiers in Pediatrics 05 frontiersin.org

https://doi.org/10.3389/fped.2026.1739158


Funding

The author(s) declared that financial support was not received 

for this work and/or its publication.

Acknowledgments

The authors would like to thank the neonatal intensive care 

unit staff, technical personnel, and administrative teams at the 

Third Xiangya Hospital of Central South University for their 

support and assistance in this study.

Conflict of interest

The author(s) declared that this work was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con/ict of interest.

Generative AI statement

The author(s) declared that generative AI was not used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 

artificial intelligence and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 

possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

References

1. Butler V, Gaulard L, Sartorius V, Ancel PY, Goffinet F, Fresson J, et al. 
Trends in the survival of very preterm infants between 2011 and 2020 in France. 
Arch Dis Child Fetal Neonatal Ed. (2025) 110(4):388–94. doi: 10.1136/archdischild- 
2024-327814

2. Kimoto Y, Hirata K, Nozaki M, Mochizuki N, Hirano S, Wada K. Postneonatal 
mortality of severely small for gestational age extremely low birth weight infants. 
Pediatr Neonatol. (2024) 65(2):165–9. doi: 10.1016/j.pedneo.2023.04.017

3. Selvanathan T, Ufkes S, Guo T, Chau V, Branson HM, Ibrahim GM, et al. Pain 
exposure and brain connectivity in preterm infants. JAMA Netw Open. (2024) 7(3): 
e242551. doi: 10.1001/jamanetworkopen.2024.2551

4. German KR, Juul SE. Neonatal Anemia. Curr Pediatr Rev. (2023) 19(4):388–94. 
doi: 10.2174/1573396319666221121140627

5. Medeiros PB, Stark M, Long M, Allen E, Grace E, Andersen C. Feasibility and 
accuracy of cord blood sampling for admission laboratory investigations: a pilot 
trial. J Paediatr Child Health. (2021) 57(5):611–7. doi: 10.1111/jpc.15273

6. Holzapfel LF, Rysavy MA, Bell EF. Red blood cell transfusion thresholds for 
Anemia of prematurity. Neoreviews. (2023) 24(6):e370–6. doi: 10.1542/neo.24-6-e370

7. Balasubramanian H, Atyalgade M, Garg B, Srinivasan L, Kabra NS, Khapekar S. 
Effects of blood sampling stewardship and erythropoietin administration in 
extremely low birth weight infants—a quality improvement non-controlled before- 
and-after retrospective study. Eur J Pediatr. (2021) 180(5):1617–26. doi: 10.1007/ 
s00431-020-03925-9

8. Kilicdag H, Anuk Ince D, Ecevit A. Editorial: umbilical cord milking-benefits and 
potential harmful effects. Front Pediatr. (2023) 11:1210388. doi: 10.3389/fped.2023. 
1210388

9. Mu TS, Prescott AC, Haischer-Rollo GD, Aden JK, Shapiro JB. Umbilical cord 
blood use for admission blood tests of VLBW preterm neonates: a randomized 
controlled trial. Am J Perinatol. (2023) 40(10):1119–25. doi: 10.1055/s-0041-1733781

10. Neonatal Resuscitation Group of the Chinese Pediatric Society, Chinese Medical 
Association. China Neonatal resuscitation guideline (revised in 2021). Zhonghua Er 
Ke Za Zhi. (2021) 59(11):915–25. (in Chinese).

11. Shao XM, Ye HM, Qiu XS. Practice in Neonatology. 5th edn. Beijing: People’s 
Medical Publishing House (2019). (in Chinese).

12. Wang WP, Sun K, Chang LW, Shen KL, Li Q, Du LZ, et al. Hematopoietic 
Diseases. in: Pediatrics. 9th ed Beijing: People’s Medical Publishing House 
(2019). p. 323. (in Chinese).

13. Sharma M, Bowman E, Zheng F, Spencer HJ, Shukri SA, Gates K, et al. Reducing 
iatrogenic blood losses in premature infants. Pediatrics. (2024) 154(4):e2024065921. 
doi: 10.1542/peds.2024-065921

14. Counsilman CE, Heeger LE, Tan R, Bekker V, Zwaginga JJ, Te Pas AB, et al. 
Iatrogenic blood loss in extreme preterm infants due to frequent laboratory tests 
and procedures. J Matern Fetal Neonatal Med. (2021) 34(16):2660–5. doi: 10.1080/ 
14767058.2019.1670800

15. Chen ZH. A retrospective study of anemia and blood transfusion in extremely and 
very preterm infants (Master’s thesis). Guangzhou Medical University, Guangzhou 
(2025). doi: 10.27043/d.cnki.ggzyc.2025.000230

16. Aboalqez A, Deindl P, Ebenebe CU, Singer D, Blohm ME. Iatrogenic blood loss in 
very low birth weight infants and transfusion of packed red blood cells in a tertiary 
care neonatal intensive care unit. Children (Basel). (2021) 8(10):847. doi: 10.3390/ 
children8100847

17. Williams MD, Lascelles BDX. Early neonatal pain-A review of clinical and 
experimental implications on painful conditions later in life. Front Pediatr. (2020) 
8:30. doi: 10.3389/fped.2020.00030

18. Kaufman DA, Lucke AM. Cummings JJ, Committee on Fetus and Newborn. 
Postnatal cord blood sampling: clinical report. Pediatrics. (2025) 155(6): 
e2025071811. doi: 10.1542/peds.2025-071811

Wu et al.                                                                                                                                                                 10.3389/fped.2026.1739158

Frontiers in Pediatrics 06 frontiersin.org

https://doi.org/10.1136/archdischild-2024-327814
https://doi.org/10.1136/archdischild-2024-327814
https://doi.org/10.1016/j.pedneo.2023.04.017
https://doi.org/10.1001/jamanetworkopen.2024.2551
https://doi.org/10.2174/1573396319666221121140627
https://doi.org/10.1111/jpc.15273
https://doi.org/10.1542/neo.24-6-e370
https://doi.org/10.1007/s00431-020-03925-9
https://doi.org/10.1007/s00431-020-03925-9
https://doi.org/10.3389/fped.2023.1210388
https://doi.org/10.3389/fped.2023.1210388
https://doi.org/10.1055/s-0041-1733781
https://doi.org/10.1542/peds.2024-065921
https://doi.org/10.1080/14767058.2019.1670800
https://doi.org/10.1080/14767058.2019.1670800
https://doi.org/10.27043/d.cnki.ggzyc.2025.000230
https://doi.org/10.3390/children8100847
https://doi.org/10.3390/children8100847
https://doi.org/10.3389/fped.2020.00030
https://doi.org/10.1542/peds.2025-071811
https://doi.org/10.3389/fped.2026.1739158

	Umbilical cord blood collection at birth reduces early iatrogenic blood loss in preterm infants with birth weights <1,500 g
	Introduction
	Methods
	Study design
	Patient population
	Group definition
	Data collection
	Ethical statement
	Statistical analysis

	Results
	General information
	Impact of UCB on preterm infants with BW < 1,250 g
	Impact of UCB on preterm infants with BW ≧ 1250g

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


