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Characterization of transfused neonates
in a hospital institution in Medellin,
Colombia. Cases series.
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Abstract

OBJECTIVE: To characterize clinical and epidemiological aspects of transfused neo-
nates in Intensive and Special Care Units of a high-complexity Institution in Medellin,
Colombia.

MATERIALS AND METHODS: Retrospective descriptive study that included hospital-
ized neonates in intensive or special care units between 2017 and 2018 who received
transfusions during their hospital stay. For data collection information from medical
records was used. The data analysis was done in the SPSS software, average and stan-
dard deviation were calculated for quantitative variables, and for qualitative variables,
proportions were estimated. This study had ethical approval.

RESULTS: 175 patients were included, with an average gestational age at birth of 31
weeks and an average weight of 1610 grams. 52.9% of the population was female.
The main diagnoses were prematurity 127 (72.6%), respiratory distress syndrome 93
(53.1%), sepsis 75 (42.8%), and unspecified anemia 53 (30.3%). 94.4% of the neonates
were hospitalized in the intensive care unit, with a median hospital stay of 35 days.
Discharge was the main outcome with 83.7%, followed by death with 11.6%.

CONCLUSIONS: Red blood cell transfusion in the neonatal population was frequently
used in those admitted to intensive and special care units, this intervention showed
favorable results but the lack of data in the medical records as a retrospective study
limits the establishment of further associations.

KEYWORDS: Newborn infant, Blood transfusion, Premature infant, Newborn infant
diseases.

Resumen

OBJETIVO: Caracterizar clinica y desde la perspectiva epidemiolégica a los neonatos
transfundidos en la Unidad de cuidados intensivos y especiales de una institucion de
alta complejidad en Medellin Colombia.

MATERIALES Y METODOS: Estudio descriptivo retrospectivo que incluyé neonatos
hospitalizados en servicios de cuidados intensivos o especiales entre 2017 y 2018, que
durante su estancia hospitalaria hayan recibido transfusion de algiin hemoderivado.
Para la recoleccién de informacién se emplearon datos de la historia clinica. El anélisis
de los datos se realizé en el programa SPSS, a las variables cuantitativas se les calculé
el promedio y la desviacion estandar y a las cualitativas se les estimaron proporciones.
Este trabajo conté con aprobacion ética.

RESULTADOS: Se incluyeron 175 pacientes, el promedio de edad gestacional al na-
cimiento fue de 31 semanas y un peso de 1610 gramos. El 52.9% de la poblacién fue
de sexo femenino. Los principales diagnésticos subyacentes fueron prematurez 127
(72.6%), sindrome de dificultad respiratoria 93 (53.1%), sepsis 75 (42.8%) y anemia no
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especificada 53 (30.3%). El 94.4% de los neonatos estuvo hospitalizado en la unidad
de cuidados intensivos, con una mediana de estancia hospitalaria de 35 dias. El alta
fue el desenlace principal con un 83.7% seguido de muerte con un 11.6%.

CONCLUSIONES: La transfusion de glébulos rojos fue muy usada en la poblacion
neonatal admitida a unidades de cuidados intensivos y especiales, esta fue una inter-
vencién que mostrd ser una intervencion favorable, pero como estudio retrospectivo
la falta de datos en la historia clinica limita realizar mas asociaciones.

PALABRAS CLAVE: recién nacido, transfusion de componentes sanguineos, recién

nacido prematuro, enfermedades del recién nacido.

INTRODUCTION

Transfusion of blood components, especially red
blood cells, is one of the most common "life-
saving" interventions in clinical practice, and
neonatal services are no exception.’ Neonatal
patients, with their relatively lower blood volume
and immature hematopoietic system, are among
the most transfused populations.*> The smaller
the newborns, the more likely they are to receive
transfusions, with 50% to 94% of very low birth
weight infants (birth weight <1500 g) and up to
95% of extremely low birth weight infants (birth
weight <1000 g) reported to receive at least one
transfusion, with an average of up to 8 to 10
transfusions during their hospital stay.®”

Transfusion rates differ over time and between
populations due to variation in clinical practice
and transfusion criteria at each institution. For ex-
ample, in New South Wales (Australia), neonatal
transfusion is performed in approximately 5.4 per
1000 births, and red blood cell transfusion rates
remain constant at 4.8 per 1000 of them.®® On
the other hand, in Colombia, current information
on the number of transfusions in this population
is limited, however, in the bulletin of the blood
network in Bogota for 2017, they reported a total
of 3796 transfused patients in neonatal intensive

care units, corresponding to 5% of all newborns
hospitalized during that year.’

The blood components that are regularly trans-
fused are red blood cells, platelets, fresh frozen
plasma, and cryoprecipitate; red blood cells
concentrate being the most frequently used
component in neonatal intensive care units.”'3
The indication for red blood cell transfusion
will depend on the goals to be achieved, the
patients underlying pathology and clinical status,
however, the main indications are hyperbilirubi-
nemia and anemia of prematurity, followed by
hemorrhagic events. As for platelet transfusion
the main cause is thrombocytopenia which can
be a common hematologic disturbance in neo-
nates, especially in those born preterm result of
multiple factors such as fetal growth restriction,
neonatal sepsis or be the only manifestation of
alloimmune thrombocytopenia.' > Finally, fresh
frozen plasma and cryoprecipitate are mainly
used in coagulopathies.'®

The highest incidence of transfusions occurs in
the first 14 days of life, with a second peak after
28 days of age, probably due to late complica-
tions and special conditions in the preterm group
of newborns.” Each transfusion may produce a
transfusion reaction that most of the time is as
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expected according to its indication, however,
a small number of patients, 0.5% to 3.0%, may
experience some adverse effect that may be im-
mediate or delayed."

Premature infants who receive multiple
transfusions are not only exposed to different
donors but also the risk of exposure to infec-
tions and iron overload from blood product
components, increasing the risk of retinopa-
thy of prematurity, necrotizing enterocolitis,
metabolic and hydro electrolytic disorders,
among others.>1920

OBIJECTIVE

To characterize clinical and epidemiological as-
pects of transfused neonates in the intensive and
special care unit of a high complexity institution
in Medellin, Colombia.

MATERIALS AND METHODS
Design and study population

An observational, cross-sectional, descriptive
case series study was conducted including
medical records of patients who met the fol-
lowing eligibility criteria: newborn patients
hospitalized in intensive or special care services
who during their hospital stay had received
some type of blood product, in the period
from January 2017 to December 2018. A non-
probabilistic sampling of consecutive cases was
performed.

Data collection process

The source of the information was secondary,
through clinical records. For the collection, a
form was designed by the research group where
the clinical, sociodemographic, and laboratory
variables were collected to comply with the
objectives.

2023; 44 (2)

Statistical analysis

The information collected was entered into a
database with variable validation to reduce
possible biases. A periodic review of the records
was carried out to verify the quality of the infor-
mation obtained. The analysis was carried out
using the SPSS Version 24 software, estimating
absolute and relative frequencies for qualitative
variables, and mean with deviation or median
with interquartile ranges for quantitative vari-
ables, as appropriate.

Ethical considerations

According to resolution 008430 of 1993 of the
Colombian Ministry of Health, this work consti-
tutes research without risk, since no interventions
were performed on the study sample. In addition,
ethical approval was obtained from the partici-
pating hospital for the execution of this research.

RESULTS

A total of 175 neonates were included in this
study, with a female predominance of 52.9%
(92). The median of gestational age was 31.5
weeks, with a 25th percentile (P25) of 29 weeks
and a 75th percentile (P75) of 36 weeks. Regard-
ing weight, the median was 1610 grams with a
P25 of 1110 grams and a P75 of 2620.

Concerning the general condition of the neo-
nates, 34.3% (60) and 58.8% (103) had a normal
APGAR at 1 minute and 5 minutes, respectively.

In relation to the most frequent clinical character-
istics of the neonates who received transfusions,
72.6% (127) of the patients were premature,
68.6% (120) had anemia, and 53.1% (93) pre-
sented respiratory distress syndrome.

Among other clinical characteristics identified
in the population, the blood type and Rh found

https://doi.org/10.18233/apm.v44i2.2421
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were 52.6% (96) O positive, followed by 33.1%
(58) A positive, and 8% (14) B positive.

As for the records, structural congenital anoma-
lies with 38.3% (67) and ventilatory support with
48% (84) were the most frequent, follow by his-
tory of surgical intervention with 17.1% (30) and
history of bleeding with 10.9% (19); it is worth
noting that these findings are non-exclusive.

Regarding hospitalization, 94.9% (166) were in
the neonatal intensive care unit (NICU), 4% (7) in
the neonatal special care unit (NSCU), and 1.1%
(7) in the neonatal basic care unit; the median
number of hospitalization days was 35 days with
a P25 of 18 days and a P75 of 58 days.

The main diagnoses that the neonates had were
unspecified anemia with 32.6% (57) followed
by hyaline membrane disease with 14.3% (25),
bronchopulmonary dysplasia with 13.7% (24), and
thrombocytopenia with 9.7% (17). These diagno-
ses were not exclusive and there were others with
non-representative percentages. Table 1 shows the
hematological variables evaluated in these patients.

A total of 539 transfusions were reported in
the 175 patients included, with a median of 5
transfusions per neonate, finding that the 25th
and 75th percentile was 1 to 4 transfusions; the
maximum range of transfusions received was
between 18 and 22, this only occurred in one
patient for each case (2.9%).

The main indications for transfusion were low
Hb and/or HCT levels with 70.3% (396) and
coagulopathy with 14.9% (84), followed by hy-
povolemic shock with 3% (17), and other causes
represented the remaining percentage (they are
not exclusive, with a total of 563 indications).
Fluid overload was the most common early
complication, see Table 2.

As to the first transfusion of the patients included
in this study, the frequency of use of each blood
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product was: 160 times the packed red blood
cells, 6 times fresh frozen plasma, 9 times plate-
lets. In most cases the transfused volume was
below 40 cubic centimeters (cc) in 147 occasions
and above 40 cc only in 28.

The most frequently used dose was 30 cc for any
of the blood products, followed by 10 cc.

For the total number of transfusions (539),
packed red blood cells were the most frequently
used blood products with 82.5% (444), followed
by platelets 12.2% (66) and fresh frozen plasma
with 5.3% (29). The use of cryoprecipitate was
not reported.

About the clinical outcomes, 83.7% (144) of
the patients were discharged, 11.6% (20) died,
2.9% (5) were referred to another institution and
3 patients, corresponding to the remaining 1.7%,
did not have this information in their medical
records because this was a retrospective study.

DISCUSSION

Blood transfusions are an important part of mod-
ern medicine and neonates are the most fragile
and labile patients facing changes, so among
their treatments are the transfusion strategies
of packed red blood cells for the treatment of
neonatal anemia.’

In the study carried out by Bowen et al in Aus-
tralia in neonates admitted to the NICU who
received some blood product, the male sex pre-
dominated with 55.4% (2952), compared to the
present study in which the female sex predomi-
nated with 52.9% (92), in a similar population.®

In relation to gestational age, the median age
was 31.5 weeks, with a median birth weight of
1610 g, compared to the study conducted by
Escolan and Eguigurems in which they reported
a gestational age of 37 weeks and a mean weight
in grams of 2257.'2 While in the study performed
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Table 1. Hemoleucogram before the blood product transfusion

Erythrocyte count 1026/pL

Hemoglobin (Hb) g/dL 10.5 9.5 11.8
Hematocrit (HCT) % 30.3 27.5 33.8
VCM! fL 101.8 96.3 107.8
HCM#pg 35.6 33.8 37.1
CHCMS g/dL 34.9 34.1 35.7
ADE® % 17.2 16.0 18.8
Leukocyte count 10A3/pL 11.0 8.3 15.1
Neutrophils 1023/pL 4.7 2.5 7.7
Neutrophils % 44.3 31.6 57.5
Eosinophils 10A3/pL 0.29 0.13 0.54
Eosinophils % 2.6 1.2 4.6
Basophils 10/3/pL 0.020 0.010 0.040
Basophils % 0.2 0.1 0.4
Lymphocytes 10A3/pL 3.9 2.3 5.2
Lymphocytes % 335 23.7 48.9
Monocytes 10/3/pL 1.5 1.0 2.1
Monocytes % 14.3 10.8 17.8
Platelets 10A3/pL 213 138 312

*Mean corpuscular volume

*Mean corpuscular hemoglobin

$Mean corpuscular hemoglobin concentration
¥ Red blood cell distribution width

Table 2. Complications after transfusion

Fluid overload 64 (11.8%) Delayed hemolysis 0.2%)
Metabolic complications 22 (4.1%) DIC* 1(0.2%)
Acute lung injury 5 (0.9%)
Cardiac arrest 3 (0.6%)
Non-hemolytic febrile reaction 2 (0.4%)
Hypothermia 2 (0.4%)
Infection 2 (0.4%)
Allergic reaction 1 (0.2%)

*Disseminated Intravascular Coagulation

124 https://doi.org/10.18233/apm.v44i2.2421
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by dos Santos et al in Brazil in 126 neonates with
a mean gestational age of 29.0+2.8 weeks, they
reported a mean weight of 1046+288 g.”!

With respect to APGAR in the Australian study
performed by Bowen et al they obtained values
<4 at 1 minute in 24.5% (1305) and <7 at 5
minutes in 26.7% (1263), compared to the data
of the present study of 18.22% (32) and 23.3%
(41) for 1 minute and 5 minutes, respectively.?

Dos Santos et al reported respiratory distress
syndrome in 82.1% of the study population
and sepsis in 41.9%, lower data were found at
the present study in which 53.1% and 42.8%
were reported for both pathologic states, re-
spectively.?!

In the present study, Hb levels before transfu-
sion had a median of 10.5 g/dL, compared to
the study by Ghirardello et al that reported a
median of 9.6 g/dL.?

In this study, a total of 539 transfusions were
reported in the 175 patients included, giving a
median of 5 transfusions per neonate, compared
to the study by dos Santos et al with 126 neonates
in which the median number of transfusions
was 2.7

In a study carried out in Honduras by Escolan
and Eguigurems, they reported that the most used
blood product was red blood cell concentrate
in 50% of the cases, followed by platelets with
33.3% and plasma with 14.7%, data comparable
with the present study in which the packed red
blood cells, platelets and fresh frozen plasma
were used in 82.5%, 12.2% and 5.3%, respec-
tively."?

The main indication for transfusion was low Hb
and/or HCT levels with 70.3%. De Leon and
Szallasi in a study carried out in the United States
reported that 96% of the indications were low
Hb/HCT levels.'®

INV

As for mortality in the present study a figure of
11.6% was reported (20), while Ghirardello et
al for this same variable reported 9%.??

The main limitation of this retrospective study is
the lack of information in the medical records,
which prevents the analysis of some clinical
variables that may be important in the manage-
ment of transfused neonates. In addition, there
is evidence of the need to develop standardized
management guidelines to obtain better clinical
results with the use of blood products in this
population.

CONCLUSION

In neonates admitted to intensive and special
care units was frequently used the red blood cells
transfusion, this intervention showed favorable
results and was used on numerous occasions in
each patient. However, as a retrospective study
the lack of data in the medical records limits the
establishment of a cause-effect association, for
which reason it is suggested that new studies
needs to be carried out.

REFERENCES

1.  Banerjee J, Leung TS, Aladangady N. Blood transfusion in
preterm infants improves intestinal tissue oxygenation
without alteration in blood flow. Vox Sang. 2016;111(4):1-
10.

2. Fontana C, Raffaeli G, Pesenti N, Boggini T, Cortesi V, Man-
zoni F, et al. Red blood cell transfusions in preterm new-
borns and neurodevelopmental outcomes at 2 and 5 years
of age. Blood Transfus. 2020. doi: 10.2450/2020.0207-20.

3. Villeneuve A, Arsenault V, Lacroix J, Tucci M. Neonatal
red blood cell transfusion. Vox Sang. 2020. doi: 10.1111/
vox.13036.

4. Wang YC, Chan OW, Chiang MC, Yang PH, Chu SM, Hsu
Jf et al. Red Blood Cell Transfusion and Clinical Outco-
mes in Extremely Low Birth Weight Preterm Infants.
Pediatr Neonatol. 2017; 58(3):216-22. do0i:10.1016/j.
pedneo.2016.03.009.

5. Dogra K, Kaur G, Basu S, Chawla D. Fresh Frozen Plasma
and Platelet Transfusion Practices in Neonatal Intensive
Care Unit of a Tertiary Care Hospital. Indian J Hematol
Blood Transfus. 2020; 36(1):141-48. doi: 10.1007/s12288-
019-01164-z.

125



126

Acta Pediatrica de México

10.

11.

12.

13.

14.

Whyte RK., Kirpalani H., Asztalos EV., Andersen C., Blajch-
man M., Heddle N., et al. Neurodevelopmental outcome
of extremely low birth weight infants randomly assigned
to restrictive or liberal hemoglobin thresholds for blood
transfusion. Pediatrics 2009; 123:207-13.

Zerra PE, Josephson CD. Transfusion in Neonatal Patients:
Review of Evidence-Based Guidelines. Clin Lab Med. 2021;
41(1):15-34. doi: 10.1016/j.cl.2020.10.002.

Bowen JR, Patterson JA, Roberts CL, Irving DO, Ford JB. Red
cell and platelet transfusions in neonates: a population-
based study. Arch Dis Child Fetal Neonatal Ed. 2015;
100:F411-5.

Flores CJ, Lakkundi A, MclIntosh J, Freeman P, Thomson
A, Saxon B, et al. Embedding best transfusion practice
and blood management in neonatal intensive care.
BMJ Open Qual. 2020; 9(1):e000694. doi: 10.1136/
bmjog-2019-000694.

Bogota. Secretaria Distrital de Salud. Boletin estadistico
anual: red distrital de sangre y terapia celular 2017 [In-
ternet]. Bogota: Secretaria Distrital de Salud; 2018 [cited
on May 28, 2020]. Available at: http://www.saludcapital.
gov.co/DDS/Boletin%20Estadistico/Boletin_Estadisti-
co_Red_Sangre_2017.pdf.

Saldafia-Casas O, De la Torre-Fernandez A, Guzman-Garcia
M, Blas-Mendiola C, Gémez-Gémez M, Saltigeral-Simental
P. Transfusién de componentes sanguineos en un hospital
privado para nifios. Rev Mex Pediatr. 2005; 72(2); 65-9.

Escolan K, Eguigurems |. Transfusion de componentes
sanguineos en el servicio de recién nacidos del hospital
escuela: perfil epidemiolégico y seguimiento de los estan-
dares internacionales para su uso. Honduras Pediatrica.
2004; 24(1):1-6.

SunY, Ma T, Wang WH, Zhang Q, Jin ZA, Yang JC. Transfusion
rates and disease spectrum in neonates treated with blood
transfusion in China. Medicine (Baltimore). 2020; 99(18):
€19961. doi: 10.1097/MD.0000000000019961.

Liu D, Wu J, Xiong T, Yue Y, Tang J. Platelet transfusion for
neonates with thrombocytopaenia: protocol for a systema-
tic review. BMJ Open. 2020; 10(10):e039132. doi: 10.1136/
bmjopen-2020-039132.

15.

16.

17.

18.

19.

20.

21.

22.

2023; 44 (2)

Kasap T, Take¢1 S, Erdogan Irak B, Gimiser R, Sbnmezgoz E,
Gl A, et al. Neonatal Thrombocytopenia and the Role of
the Platelet Mass Index in Platelet Transfusion in the Neo-
natal Intensive Care Unit. Balkan Med J. 2020; 37(3):150-
156. doi: 10.4274/balkanmed].galenos.2020.2019.7.47.

United Kingdom Blood Services, Norfolk D. Effective trans-
fusion in paediatric practice [Internet]. In: United Kingdom
Blood Services, Norfolk D. Handbook of transfusion medi-
cine. London: Stationery Office; 2013 [cited on May 28,
2020]. Available at: https://www.transfusionguidelines.
org/transfusion-handbook/10-effective-transfusion-in-
paediatric-practice.pdf.

Alcantara B, Castro S. Fatores associados a transfusio de
concentrado de hemacias em prematuros de uma unidade
de terapia intensiva. Rev Bras Ter Intensiva. 2012; 24:224-9.

De Leon EM, Szallasi A. "Transfusion indication RBC (PBM-
02)": gap analysis of a Joint Commission Patient Blood
Management Performance Measure at a community hos-
pital. Blood Transfus. 2014; 12 Suppl 1(Suppl 1):s187-s190.
doi:10.2450/2012.0088-12.

Mohamed A, Shah P. Transfusion associated NEC; a meta-
analysis of observational data. Pediatr. 2012; 129(3):529-
40.

Kalteren WS, Verhagen EA, Mintzer JP, Bos AF, Kooi
EMW. Anemia and Red Blood Cell Transfusions, Cerebral
Oxygenation, Brain Injury and Development, and Neuro-
developmental Outcome in Preterm Infants: A Systematic
Review. Front Pediatr. 2021; 9:644462. doi: 10.3389/
fped.2021.644462.

dos Santos AM, Guinsburg R, de Almeida MF, Procianoy RS,
Leone CR, Marba ST, et al. Brazilian Network on Neonatal
Research. Red blood cell transfusions are independently
associated with intra-hospital mortality in very low birth
weight preterm infants. J Pediatr. 2011; 159(3):371-76.
el-3. doi: 10.1016/j.jpeds.2011.02.040.

Ghirardello S, Dusi E, Cortinovis I, Villa S, Fumagalli M,
Agosti M. Effects of Red Blood Cell Transfusions on the Risk
of Developing Complications or Death: An Observational
Study of a Cohort of Very Low Birth Weight Infants. Am J Pe-
rinatol. 2017; 34(1):88-95. doi: 10.1055/s-0036-1584300.

https://doi.org/10.18233/apm.v44i2.2421



