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Abstract

Background: This study aimed to compare the Nucleated red blood cells (NRBC)/100 White blood
cells (WBC) ratio in blood samples collected at birth between normal premature newborns and
deceased infants.

Methods: This cross-sectional descriptive study was conducted on preterm infants younger than 32
weeks who were admitted to the neonatal ward of Ghaem Hospital in Mashhad, Iran, from 2017 to
2024 using available sampling. Deceased infants were included in the case group, whereas those with
normal development until discharge from the hospital were included in the control group. The NRBC
results were compared between the two groups. All data were recorded and analyzed using SPSS
version 25.

Results: The study included 277 children; 172 (62.1%) had a normal prognosis (control group) and
105 (37.9%) died (case group). The mean absolute NRBC count in deceased infants was 1718.59 +
3693.77, approximately 13 times higher than that in infants with a normal prognosis. The NRBC/100
WBC ratio was five times higher in deceased infants than in those with normal prognosis. An absolute
NRBC count >300/mm2 indicated poor prognosis, with 75% sensitivity and 63% specificity. An
NRBC/100 WBC ratio >11 predicted infant death with 88.6% sensitivity and 71.2% specificity
(P=0.000). An absolute NRBC >190/mm? predicted infant death with 86% sensitivity and 82.2%
specificity (P=0.000).

Conclusion: This study highlighted the prognostic value of NRBC counts in newborns and showed
that the NRBC/100 WBC ratio was five times higher in deceased infants. Regular NRBC monitoring
can guide early intervention and improve neonatal care and survival rates by identifying at-risk infants
and tailoring medical treatment to enhance outcomes.
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1- INTRODUCTION

A premature birth is a traumatic
physiological event that can compromise
the neurological and emotional
development of infants (1). Common
causes of premature birth include multiple
pregnancies, chronic health conditions
(e.g., diabetes, high blood pressure, and
heart or kidney disease in the mother),
infections of the urinary tract or amniotic
membrane, lifestyle factors (smoking,
illegal drug use, or excessive alcohol
consumption during pregnancy), uterine
abnormalities, premature birth, and
socioeconomic factors (2). Infertility
treatment also increases the likelihood of
conception in infertile mothers, which in
turn increases the incidence of prematurity
(3). The survival rate of premature babies
has significantly improved because of
advances in neonatal care. Anticipating
and controlling the potential problems of
premature babies can help reduce these
issues. Although many concerns have been
raised about predicting problems in
premature babies, the identified laboratory
factors are few and non-specific (4).

Nucleated red blood cells (NRBCs) are
immature blood cells that still contain
nuclei. Although NRBCs are rarely
observed in the bloodstream of older
children, they frequently appear in the
blood of newborns, especially those born
prematurely (5). In healthy babies, the
number of NRBCs is less than 10 per 100
white blood cells (WBC), and it decreases
rapidly after birth, usually becoming
undetectable by the fourth day (6).
However, in premature babies, the NRBC
count is typically higher and can remain
detectable in peripheral blood for up to a
week after birth. The fetal bone marrow
primarily produces NRBCs in response to
erythropoietin  and stores them as
precursors for reticulocytes and mature
erythrocytes (7). Chronic stimuli can
increase the number of circulating NRBCs
due to heightened erythropoietic activity or
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sudden discharge of cells from marrow
storage pools. As NRBCs mature, they
typically lose their nuclei, making their
presence in older children and adults
unusual and indicative of stress or anemia
(8). The NRBC/100 WBC ratio is a vital
diagnostic tool for newborns. This ratio is
significant because it can indicate stress or
hypoxia (low oxygen levels) experienced
by newborns before or during birth (5). An
increased NRBC/100 WBC ratio has been
reported in  inflammation, cerebral
hemorrhage (9), retinopathy (10), and
perinatal asphyxia (11).

Given that no studies have measured the
NRBC count in the peripheral blood at
birth in relation to the prognosis of preterm
infants, monitoring the NRBC/100 WBC
ratio is crucial for understanding the
infant’s condition, guiding treatments, and
improving outcomes (12). Identifying and
addressing these factors early can
significantly affect the health and growth
of infants, making this ratio a valuable and
cost-effective indicator of infant care (13).
Therefore, this study aimed to compare the
NRBC/100 WBC ratio in blood samples
collected at birth between normal
premature newborns and deceased infants.

2- MATERIALS AND METHODS
2-1. Study Population

This cross-sectional  descriptive
study was conducted on preterm infants
younger than 32 weeks who were admitted
to the neonatal ward of Ghaem Hospital in
Mashhad, Iran, from 2017 to 2024 using
available sampling. All premature babies
born during this period whose parents
consented to participate were included in
the study. The exclusion criteria were
infants born to mothers with diabetes,
preeclampsia, intrauterine growth
retardation, exposure to smoking or
intrauterine infections, chorioamnionitis,
hemolytic  jaundice, = Coombs-positive
status, cyanotic heart disease, severe
intraventricular hemorrhage (IVH), birth
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asphyxia, bronchopulmonary dysplasia
(BPD), seizures, brain anomalies, and
chromosomal abnormalities.

2-2. Study Protocol

A 1.5-cc whole blood sample from
the infant at admission time, typically
discarded, was collected in
ethylenediaminetetraacetic acid (EDTA)
anticoagulant vials to evaluate the NRBC
count. Peripheral blood samples were
prepared, and Leishman staining was
performed. The number of NRBCs was
calculated for each 100 blood cells. The
researcher recorded the characteristics of
the babies (gestational age, Apgar scores at
one and five minutes, birth weight) and the
test results (WBC, platelets, NRBC count,
Neutrophils, Lymphocyte, Hematocrit).
Gestational age was determined using the
Ballard score, last menstrual period
(LMP), and first trimester ultrasound.
Infants were followed until discharge or
death. Deceased infants constituted the
case group, whereas those with normal
development constituted the control group.
The NRBC results were compared
between the two groups.

2-3. Statistical Analysis

Data analysis was performed using
t-tests, chi-square tests, and SPSS software
(version 25; Chicago, IL, USA). The
results were initially described using
statistical tables and graphs. The two
groups of infants, those with normal and
abnormal prognosis, were then compared
using the chi-square test and t-test. The
receiver operating characteristic (ROC)
curve was used to evaluate the sensitivity
and specificity of the NRBC/100 WBC
count and absolute NRBC count. The
significance level was set at p<0.05.

2-4. Ethical Considerations

The study protocol was reviewed
and approved by the Ethics Committee of
Mashhad University of Medical Sciences,
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Mashhad, Iran
IRMUMS.MEDICAL.REC.1397.0889616
20.

3- RESULTS

This study involved 400 infants.
However, 5 babies with congenital
anomalies, 6 with evidence of hemolytic
anemia, 26 born to diabetic mothers, 17
with incomplete follow-up, and 69 with
abnormal development were excluded.
Ultimately, 277 children were successfully
followed up, with 172 (62.1%) being
normal (control group) and 105 (37.9%)
deceased (case group). The clinical and
laboratory characteristics of the two
groups are summarized in Table 1.
According to the statistical analysis, the
Apgar score at the fifth minute, gestational
age, baby weight, neutrophil count, and
lymphocyte count were significantly
higher in the control group than in the case
group (p<0.05). Additionally, the WBC
count, NRBCs/100 WBCs, and absolute
number of NRBCs were significantly
lower in the control group than in the case
group (P <0.05).

In this study, the mean absolute number of
NRBC/mm? in deceased infants was
171859 £  3693.77, which s
approximately 13 times the mean absolute
NRBC in infants with a normal prognosis.
After controlling for the confounding
factor of gestational age with the
regression model, the number of
NRBCs/100 WBCs still had a significant
difference between the two
groups(P=0.009;0R:2.494, 95%CI: 1.393-
4.464).

Furthermore, the NRBC/100 WBC ratio in
deceased infants was significantly 5-fold
higher than that in infants with a normal
prognosis. An absolute NRBC count >
300/mm? indicated a poor prognosis, with
a sensitivity of 75% and specificity of
63%.
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Table-1. Comparison of mean infant variables according to group.

Variable Control group (n=172) | Case group (n=105) t* P-value
Mean = SD Mean + SD
Apgar score at the first 6.34 +£1.95 4.69+211 6.257 0.584
minute
The Apgar score at the 7.95+1.44 6.58 + 1.63 6.942 0.015
fifth minute
Gestational age (weeks) 31.98 + 2.67 28.91 + 2.45 9.264 | <0.001
Baby weight (g) 1639.26 + 613.57 1176.84 + 375.27 6.499 | <0.001
Platelet (thou/mm3) 24281.19 + 71243.30 | 18353.80 + 51872.45 | 0.661 0.509
Hematocrit (%) 4539+ 7.28 40.81 + 8.85 3.962 0.076
Neutrophils (%) 44.32 + 14.67 36.50 + 18.89 3.292 0.001
Lymphocyte (/ul) 50.45 + 15.82 57.51 +21.84 -2.730 | 0.007
White blood cells (WBC) 10.44 £6.71 1411 +12.72 -3.109 | <0.001
(thou/mm?3)
Absolute number of 124.69 + 228.27 1718.59 + 3693.77 -5.599 | <0.001
NRBCs (mm?)
NRBCs/100 WBCs 11.83+£15.34 58.43 + 105.30 -5.662 | <0.001
* T-Test
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Figure-1. ROC Curve for Sensitivity and Specificity of NRBC/100 WBC and Absolute
NRBC to Predict Infant Death [NRBC/100 WBC >11 (P=0.000); NRBC >190/mm?

(P=0.000)].
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Examination of the sensitivity and
specificity of NRBC/100 WBC and
absolute NRBC in predicting infant death
showed that an NRBC/100 WBC ratio >11
suggests the possibility of infant death
with  88.6% sensitivity and 71.2%
specificity (P=0.000). Additionally, an
absolute NRBC >190/mm?2 suggested the
possibility of infant death with 86%
sensitivity —and  82.2%  specificity
(P=0.000) (Figure 1).

4- DISCUSSION

Considering that the NRBC/100
WABC ratio is a valuable tool for assessing
health status, diagnosing hypoxia, and
predicting outcomes in premature infants,
regular monitoring of this ratio can
facilitate early intervention and enhance
the care of vulnerable infants (14). The
study compared the NRBC/100 WBC ratio
in blood samples at birth between normal
premature babies and deceased infants.
Results showed that the Apgar score,
gestational age, baby weight, neutrophil
and lymphocyte counts were significantly
higher in normal premature babies.
Deceased infants had a mean absolute
NRBC count approximately 13 times
higher than infants with a normal
prognosis, and the NRBC/100 WBC ratio
was 5 times higher in deceased infants. An
NRBC count >300/mm? indicated a poor
prognosis, with a sensitivity of 75% and a
specificity of 63%.

The study results showed that 5 minutes
after birth, normal premature infants had
higher Apgar scores, were older in terms
of gestational age, and weighed more
compared to infants who died. The
NRBC/100 WBC ratio  exhibited
significant variation, indicating underlying
hematological ~ processes.  Premature
delivery significantly influences the
NRBC/100 WBC ratio (15). Premature
infants born before 37 weeks of gestation
often exhibit higher NRBC/100 WBC
ratios than full-term infants. This elevated
ratio reflects increased erythropoietic
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activity in response to intrauterine
stressors, such as hypoxia and infection,
which are more common in preterm
deliveries (16). The immature bone
marrow of premature infants produces
more NRBCs, leading to higher blood
NRBC counts (17). Medical experts can
use Apgar scoring, including NRBC
metrics, to evaluate neonatal adjustment
immediately after birth, providing essential
insights into an infant’s health and survival
prognosis (13). Greif et al. reported that
although the evaluation started one minute
after birth, more accurate readings were
obtained at the fifth minute. To date, the
NRBC/100 WBC ratio in stillbirths has
likely remained >5. Thus, every neonate's
fifth-minute  Apgar score can help
determine their NRBC status and assist in
correlating NRBC with the pulmonary and
systemic circulation (18). Monitoring the
NRBC/100 WBC ratio in relation to
gestational age and Apgar score helps
healthcare providers assess the severity of
stress and potential  complications,
enabling timely and appropriate medical
interventions to improve outcomes in
vulnerable infants (19).

Premature infants born before 37 weeks of
gestation often have higher NRBC counts
than full-term infants. A high NRBC count
reflects the body's attempt to produce more
red blood cells to compensate for critical
conditions (20). Cremer et al. observed a
significant relationship between increased
NRBC counts and mortality in both
deceased and surviving infants (21). Sokou
et al. showed that the mean NRBC count
was significantly associated with perinatal
death, necrotizing enterocolitis, and
intraventricular  hemorrhage (8). El
Mashad et al. reported that infants with
bronchopulmonary dysplasia and severe
intraventricular hemorrhage who died had
a higher mean NRBC count and a poorer
prognosis (22). The results of the current
study showed that the mean absolute
number of NRBC/mm? in deceased infants
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was approximately 13 times higher than
that in infants with a normal prognosis.
Additionally, the NRBC/100 WBC ratio in
deceased infants was significantly 5-fold
higher than that in infants with a normal
prognosis. Most studies have reported that
premature infants with elevated NRBC
counts have an increased risk of
complications, such as hypoxic-ischemic
encephalopathy, and higher mortality rates
(23-25). Consistent evaluation of NRBC
levels can facilitate early identification of
these issues, thereby enabling prompt and
appropriate  medical interventions. By
examining NRBC counts along with other
clinical indicators, medical professionals
can gain a more comprehensive
understanding of premature infants’
overall health status and potential
outcomes, ensuring that they receive
appropriate care to support their growth
and development (26).

Our study demonstrated a strong
correlation between elevated NRBC counts
and poor prognosis in infants. Specifically,
we found that the NRBC/100 WBC ratio
was five times higher in deceased infants
than in those with a normal prognosis.
Additionally, an NRBC count exceeding
300/mm?2 was identified as a significant
predictor of poor outcomes, with a
sensitivity of 75% and specificity of 63%.
These results align with those of
Boskabadi et al., who reported similar
predictive values for poor prognosis, albeit
with higher sensitivity (85%) and lower
specificity (23%) (23). Furthermore, our
study contributes to a growing body of
evidence suggesting that elevated NRBC
counts can serve as a prognostic marker
for various complications in infants. This
is supported by the work of Kil et al., who
found that an NRBC count >100/11 WBC
had predictive value for complications in
infants with asphyxia, although with lower
sensitivity (45%) and specificity (12%)
compared with our findings (27). Poryo et
al. also provided valuable insights into the
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predictive power of NRBC counts in
newborns. Their findings suggest that an
NRBC count of 70 per 100 WBCs on the
fourth day after birth can effectively
predict serious complications with a high
sensitivity of 82%. This information is
particularly useful for neonatologists and
pediatricians to identify infants at risk of
developing severe health issues, thereby
allowing for early intervention and
appropriate management strategies (28). In
contrast, another study examined the
diagnostic utility of NRBC counts in
differentiating between infants in the
patient and control groups. The researchers
found that using a threshold of more than
10 nucleated red blood cells yielded a very
low sensitivity of 33.3% but an
exceptionally high specificity of 100%
(29). This stark difference in results
compared with the study by Poryo et al.
underscores the potential utility of NRBC
count as a noninvasive and readily
available biomarker for assessing infant
health and predicting long-term outcomes.
However, further research is needed to
establish standardized cutoff values and to
investigate the underlying mechanisms
linking elevated NRBC counts to poor
prognosis in infants.

The small sample size is a significant
limitation, potentially affecting the
generalizability and statistical power of the
findings. While this constraint was
unavoidable owing to the preliminary
nature of the research, it underscores the
need for larger-scale investigations to
validate and expand upon the results.
Future studies with more extensive
participant pools could provide more
robust and representative data, allowing
for more definitive conclusions and
potentially uncovering additional insights
that may have been overlooked during this
initial  exploration.  Another  notable
limitation of this study was the lack of
consideration of the clearance time of
NRBCs from neonatal venous blood. This
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oversight precludes the examination of
crucial parameters related to NRBC
clearance and their potential significance
in neonatal health assessments.
Understanding the dynamics of NRBC
clearance could offer valuable insights into
neonatal physiology and could serve as an
indicator of various neonatal conditions.
Future research should incorporate time-
based measurements of NRBC levels to
elucidate the clearance process and its
clinical implications, thereby addressing
this gap in the current study and enhancing
our understanding of neonatal hematology.

5- CONCLUSION

The findings of this study highlight
the significant prognostic importance of
NRBC count in assessing newborn health
outcomes. Deceased infants had higher
absolute NRBC counts compare to those
with normal prognoses, and the NRBC/100
WBC ratio was notably elevated in infants
who did not survive. These results
emphasize the crucial role of NRBC
monitoring in early intervention strategies,
potentially leading to improved neonatal
care and increased survival rates.
Furthermore, integrating NRBC
monitoring into standard neonatal care
protocols could contribute to more
comprehensive risk assessments, enabling
a proactive approach to managing infant
health and reducing mortality rates in
neonatal intensive care units.

6-ACKNOWLEDGMENT

We would like to thank all
individuals who participated in this study.

7-CONFLICT OF INTEREST

The authors declare no conflicts of
interest.

8- FUNDING

There was no financial funding for
this study.

J Ped Perspect, Vol.13, N.5, Serial No0.137, May. 2025

9- REFERENCES

1. Morniroli D, Tiraferri V, Maiocco G,
De Rose DU, Cresi F, Coscia A, et al.
Beyond survival: the lasting effects of
premature birth. Frontiers in Pediatrics.
2023 Jul 7;11:1213243.

2. Nsugbe E, Reyes-Lagos JJ, Adams D,
Samuel OW. On the prediction of
premature births in Hispanic labour
patients using uterine contractions, heart
beat signals and prediction machines.
Healthcare Technology Letters. 2023
Feb;10(1-2):11-22.

3. Lammertink F, Vinkers CH, Tataranno
ML, Benders MJ. Premature birth and
developmental programming: mechanisms
of resilience and vulnerability. Frontiers in
psychiatry. 2021 Jan 8;11:531571.

4. de Mendonca EL, de Lima Macéna M,
Bueno NB, de Oliveira AC, Mello CS.
Premature birth, low birth weight, small
for gestational age and chronic non-
communicable diseases in adult life: A
systematic review with meta-analysis.
Early human development. 2020 Oct
1;149:105154.

5. Pikora K, Kretowska-Grunwald A,
Krawczuk-Rybak M, Sawicka-Zukowska
M. Diagnostic value and prognostic
significance of nucleated red blood cells
(NRBCs) in selected medical conditions.
Cells. 2023 Jul 9;12(14):1817.

6. Zakerihamidi M, Moradi A, Bagheri F,
Boskabadi H. Predictive Value of
Nucleated Red Blood Cells in Diagnosis
and Prognosis of Asphyxia in Preterm
Neonates. Journal of Clinical Neonatology.
2023 Apr 1;12(2):47-52.

7. Morton SU, Brettin K, Feldman HA,
Leeman KT. Association of nucleated red
blood cell count with mortality among
neonatal intensive care unit patients.
Pediatrics & Neonatology. 2020 Dec
1;61(6):592-7.

19460



Comparison of the NRBC/100 WBC Ratio in Blood Samples

8. Sokou R, loakeimidis G, Lampridou M,
Pouliakis A, Tsantes AG, Tsantes AE, et
al. Nucleated red blood cells: could they be
indicator markers of illness severity for
neonatal intensive care unit patients?.
Children. 2020 Oct 27;7(11):197.

9. Cohen MC, Peres LC, Al-Adnani M,
Zapata-Véazquez R. Increased number of
fetal nucleated red blood cells in the
placentas of term or near-term stillborn
and neonates correlates with the presence
of diffuse intradural hemorrhage in the
perinatal period. Pediatric and
Developmental Pathology. 2014
Jan;17(1):1-9.

10. Fevereiro-Martins M, Santos AC,
Marques-Neves C, Guimardes H, Bicho M.
Complete blood count parameters as
biomarkers of retinopathy of prematurity:
A Portuguese multicenter study. Graefe's
Archive for Clinical and Experimental
Ophthalmology. 2023 Oct;261(10):2997-
3006.

11. Boskabadi H, Zakerihamidi M, Moradi
A. Predictive value of biochemical and
hematological markers in prognosis of
asphyxic infants. Caspian Journal of
Internal Medicine. 2020;11(4):377.

12. Boskabadi H, Sadeghian MH,
Meshkani B, Zakerihamidi M. Comparison
of the percentage of NRBC/100 WBC in
early onset sepsis and non-infectious
premature infants. Nudexmus u
ummyHuTeT. 2021;11(6):1089-94.

13. Mansour Ghanaie M, Mansour
Ghanaie R, Asgari Galebin SM, Sharami
SH, Mohebalizade M. Does labor affect
neonatal NRBC count?. Journal of
Obstetrics, Gynecology and Cancer
Research. 2021 Sep 9;7(1):25-31.

14. Pedersen SJ, Chok R, McKillop S,
Rojas-Vasquez M, Duff JP, Szkotak A, et
al. Peripheral nucleated red blood cells and
mortality in critically ill children. Journal
of Pediatric Hematology/Oncology. 2022
Apr 1;44(3):79-83.

J Ped Perspect, Vol.13, N.5, Serial No0.137, May. 2025

15. Chen D, Zhou K, Tian R, Wang R,
Zhou Z. Predictive value of the dynamics
of absolute lymphocyte counts for 90-day
mortality in ICU sepsis patients: a
retrospective big data study. BMJ open.
2024 Jul 1;14(7):e084562.

16. Goel M, Dwivedi R, Gohiya P, Hegde
D. Nucleated red blood cell in cord blood
as a marker of perinatal asphyxia. Journal
of Clinical Neonatology. 2013
Oct;2(4):179.

17. Gaulee P, Bliznyuk N, Rajderkar D,
Graham G, Sura L, Harris J, et al. NRBC
concentrations over time in neonates with
moderate to severe neonatal
encephalopathy with and without sentinel
events. Journal of Perinatology. 2024
Aug;44(8):1157-62.

18. Greif R, Bhanji F, Bigham BL, Bray J,
Breckwoldt J, Cheng A, et al. Education,
implementation, and teams: 2020
international CONsensus on
cardiopulmonary resuscitation and
emergency cardiovascular care science
with treatment recommendations.
Circulation. 2020 Oct
20;142(16_suppl_1):S222-83.

19. Olasveengen TM, de Caen AR,
Mancini ME, Maconochie IK, Aickin R,
Atkins DL, et al. 2017 international
consensus on cardiopulmonary
resuscitation and emergency
cardiovascular care science with treatment
recommendations summary. Circulation.
2017 Dec 5;136(23):e424-40.

20. Boskabadi H, Rakhshanizadeh F,
Zakerihamidi M. Assessment of Umbilical
Cord Nucleated Red Blood Cell Count in
Discharged and Dead Very Low Birth
Weight Infants. Iranian Journal of
Neonatology. 2020 Jan 1;11(1).

21. Cremer M, Roll S, Graf C, Weimann
A, Buihrer C, Dame C. Nucleated red blood
cells as marker for an increased risk of
unfavorable outcome and mortality in very

19461



Boskabadi et al.

low birth weight infants. Early human
development. 2015 Oct 1;91(10):559-63.

22. El Mashad GM, El Saied HM, El-
Koomy HA, Abo El-Khair NT. Prognostic
value of nucleated red blood cells in
critically ill neonates. Menoufia Medical
Journal. 2023;35(4):1862-6.

23. Boskabadi H, Bagheri F, Bayaty MM.
The Relationship between Evolutionary
Premature Infants at the Age of Two and
the Number of Nucleated Red Blood Cell
Peripheral Blood. Journal of Babol
University of Medical Sciences. 2020 Jan
1;22(2).

24. Piggott KD, Norlin C, Laviolette C,
Turner J, Lewis L, Soliman A, et al.
Nucleated red blood cells as a biomarker
for mortality in infants and neonates
requiring  veno-arterial  extracorporeal
membrane  oxygenation for cardiac
disease. Perfusion. 2023 Mar;38(2):299-
304.

25. Christensen RD. Nucleated Red Blood
Cells in Neonatal Medicine. Neonatology
Questions and Controversies: Hematology
and Transfusion Medicine-E-book. 2023
Aug 1:27.

J Ped Perspect, Vol.13, N.5, Serial No0.137, May. 2025

26. Nitzan 1, Roberts CT, Bhatia R,
Mimouni FB, Sehgal A. Nucleated Red
Blood Cells as Markers of Perinatal
Adaptation in Preterm Neonates Receiving
Minimally Invasive Surfactant Therapy.
American journal of perinatology. 2022
Dec;39(16):1792-5.

27. Kil TH, Han JY, Kim JB, Ko GO, Lee
YH, Kim KY, et al. A study on the
measurement of the nucleated red blood
cell (nRBC) count based on birth weight
and its correlation with perinatal prognosis
in infants with very low birth weights.
Korean journal of pediatrics. 2011 Feb
28;54(2):69.

28. Poryo M, Wissing A, Ayguen A,
Geisel J, Wagenpfeil S, Zemlin M, et al.
Reference values for nucleated red blood
cells and serum lactate in very and
extremely low birth weight infants in the
first week of life. Early Human
Development. 2017 Feb 1;105:49-55.

29. Alawani SS, Prakash R, Kumar GM,
Rudrappa S, Krishnamurthy B. Predictive
ability of venous blood nucleated red
blood cells counts in term infants with
perinatal asphyxia: A diagnostic study.
Journal of Clinical Neonatology. 2018 Oct
1;7(4):250-3.

19462



