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Abstract 
Background: Red Blood Cell (RBC) transfusion is a common therapy in neonatal 
practice and data from different international neonatal centers are available, howev-
er, there is paucity of Moroccan data regarding blood components usage. We aim to 
study trends and outcomes of RBC transfusions in our department and emphasize 
the need for transfusion guidelines. Material and method: This retrospective study 
was performed in a Moroccan tertiary neonatal intensive care center. The records of 
all neonates admitted from January 2015 to March 2016 were screened for RBC usage 
and indications. The data were statistically analyzed by using Microsoft ExcelTM 
software. Results: A total of 60 neonates received 77 RBC transfusions. Postnatal age 
at transfusion ranged from 1 to 30 days with an average of 13 days, and 30% of our 
patients were aged ≥21 days. RBC Transfusion was given once in 48 patients (80%), 
twice in 8 patients (13.3%) and ≥ thrice in 4 patients (6.7%). More than one type of 
blood components was needed in 23 (38%) neonates. 70% of patients were critically 
ill, 60% were born before 37 weeks’ gestation and 57% were small for gestational age. 
Mean hemoglobin at the time of transfusion of RBC was 8.59 g/dl (2 - 11.6 g/dl). 
Sepsis and anemia with mechanical ventilation for severe respiratory illness were the 
commonest indications. All gestational ages were considered, and mortality was 
noted in 66% of our cases and worsening in 13%; 21% of the infants showed im-
provement. Conclusion: Judicious implementation of guidelines for RBC transfu-
sions would decrease their inappropriate use. 
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1. Introduction 

Red Blood Cell (RBC) transfusion is a common intervention in neonates, especially 
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preterm and critically ill babies. Historically, transfusion practices have varied among 
clinicians and different centers given the lack of evidence-based neonatal transfusion 
guidelines. However, a growing body of research has fortunately begun to focus on is-
sues related to neonatal transfusion. 

RBC transfusion in neonates may be lifesaving, however, blood products are a costly 
and limited resource and adverse effects are being increasingly recognized following 
neonatal transfusions [1]. These include introduction of donor antigens in the reci-
pient, transfusion reactions or exposure to various transfusion transmitted diseases, 
Graft-versus-Host disease, transfusion-related acute lung injury, transfusion-associated 
circulatory overload, toxic effects of anticoagulants, risk of necrotising enterocolitis, and 
extension of intraventricular haemorrhage [2]. Thus, the indications for ordering red 
blood cells must be fully justified to avoid misuse or overuse of this precious resource. 
Although better guidelines have been suggested and put into practice and international 
data from different centers are now available, there is paucity of Moroccan data. 

Our purpose was to study trends and outcomes of red cell transfusions in our de-
partment and emphasize the urgent need of forming guidelines and policies for red 
blood cell transfusions in neonates. 

2. Materials & Methods 

This retrospective study was performed in a Moroccan tertiary neonatal intensive care 
center. The records of all neonates admitted from January 2015 to March 2016 were 
screened for RBC usage and their indications. All consecutive neonates (0 to 28 days of 
life) admitted during the study period in our center that underwent red blood cell 
transfusion were eligible for study enrollment. Some transfusions occurring after 28 
days (in neonates not discharged until later) have been included. Transfusion may have 
occurred in one or more admissions; each neonate was counted once. 

All the inborn and outborn of at least 24 weeks’ gestation or 500 g birth weight, and 
all babies admitted with surgical causes were included. The neonates, who stayed in our 
department for less than twenty-four hours or received any blood component prior to 
admission, were excluded from the study. Neonates with missing gestational age or in-
complete transfusion data were excluded as well. 

The following baseline data were collected: maternal age, gestational age, delivery 
mode, postnatal age at transfusion, septic state, severity of illness and need for ventila-
tory and inotropic support. Birth weight was used to calculate birth weight percentile 
using LEROY-LEFORT curves. 

Gestational age was defined as the best estimate based on early ultrasound, obstetric 
history, and examination followed by pediatric estimate in that order.  

We also collected data about transfusion which included pre-transfusion and post- 
transfusion hemoglobin, number of transfusions, volume and number of red-cell units 
per transfused patient, indication for transfusion as well as the use of other blood com-
ponents (fresh-frozen plasma, platelets and albumin). Red cell transfusions were admi-
nistered in accordance with a formula that accounted for the patient’s weight and the 
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average hemoglobin concentration in red-cell units. 
Clinical outcomes were collected including the length of stay in hospital, mortality, 

worsening or organ dysfunctions, adverse events and reactions. 
Data Analysis: Data were exported to a Microsoft Excel file. The characteristics of 

study infants were analyzed by descriptive statistics. Comparison between pre-transfu- 
sion and post-transfusion hemoglobin was performed using student test (paired 
t-tests). Descriptive results are expressed as numbers and proportions (%). A p-value < 
0.05 was considered significant. 

3. Results 

During the study period, a total of 60 neonates received 77 RBC transfusions. The base-
line variables of the neonates included in the study are reported in Table 1. Postnatal  
 
Table 1. Baseline variables. 

Variable Percentage 

Maternal age  

<20 6.6% 

20 - 34 70% 

≥35 23% 

Baby gender  

Male 48% 

Female 62% 

Multiple birth 8.3% 

GA  

≤31 10% 

32 - 34 26.6% 

35 - 36 23.4% 

37 - 41 33.3% 

42+ 6.7% 

Mode of delivery  

Vaginal delivery 75% 

Cesarean-section 25% 

Apgar  

<4 at 1 min 3.3% 

<7 at 5 min 8.3% 

Birth weight  

SGA—<10th centile 57% 

AGA 40% 

LGA—>90th 3% 

GA: gestational age; SGA: small for GA; AGA: appropriate for GA; LGA: large for GA. 
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age at transfusion ranged from 1 to 30 days with an average of 13 days, while 30% of 
our patients were aged ≥21 days. RBC transfusion was given once in 48 patients (80%), 
twice in 8 patients (13.3%) and ≥ thrice in 4 patients (6.7%). 

More than one type of blood components was needed in 23 (38%) neonates. Fresh 
frozen plasma was given in all of them and platelet in 21% of those cases. 2 patients 
underwent albumin transfusion.  

Transfusions were predominantly given to neonates who were critically ill (70%) 
with ventilatory and inotropic support. 28% of transfusions were given in non-intensive 
care environment.  

RBC transfusion was slightly more common among neonates who were small for 
gestational age (57%) and preterm gestations (60%). 

Table 2 describes the indications for which the RBC transfusions were administered. 
Mean hemoglobin at the time of transfusion of RBC was 8.59 g/dl (2 - 11.6 g/dl).  

Table 3 compares the hemoglobin of the infant pre- and post-transfusion according 
to the gestational age, RBC response was statistically significant in the three patient 
groups. 

All gestational ages considered, mortality was noted in 66% of our cases and wor-
sening in 13%; 21% of the infants showed improvement after increase in hemoglobin  
 
Table 2. Indications of RBC transfusion. 

Indication Percentage  

Sepsis 36% 

Congenital anomaly requiring surgery 15% 

Haemolytic disorder 5% 

Anemia with mechanical ventilation for severe respiratory illness  17% 

Fetal blood loss  

Twin to twin transfusion syndrome 3.4% 

Fetal bleeding 1.7% 

Bleeding of various etiologies 10% 

Asymptomtic infant with severe anemia 8.4% 

Others 3.4% 

 
Table 3. Comparison of pre-transfusion and post transfusion hemoglobin according to gestation 
age. 

Gestational Age 
Mean Pre-Transfusion  

Hemoglobin 
Mean Post Transfusion  

Hemoglobin 
p-Value 

28 - 34 weeks 8.8 10.9 <0.01 

35 - 36 weeks 8.6 12.08 <0.01 

≥37 weeks 8.38 11.2 <0.01 
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concentrations. No transfusion reaction was seen in any patient during the whole study 
period. 

4. Discussion 

Although transfusion rate were lower in mature neonates in our study, a substantial 
proportion (40%) of neonates receiving transfusions were born ≥37 weeks’ gestation.  

In contrast with previous studies [1] [3], 83% (30/36) of preterm babies in our study 
were born after 32 weeks’ gestation, this finding may be explained by the small number 
of patients aged ≤31 weeks’ gestation eligible for the study, a larger sample study is 
therefore needed to better study transfusion outcomes in this age group. 

More than half of our patients (57%) are small for gestational age, and our results are 
similar to those shown previously by Bowen et al. in their study where they demon-
strated that higher crude transfusion rates were seen in this category of neonates [1].  

Furthermore, very low birth weight and, in particular, extremely low birth weight 
babies form a class of neonates more frequently administered transfusion therapy and, 
precisely because of the extreme immaturity of their various organs and systems, may 
be predisposed to more side effects of the blood transfusion [4].  

Among the indications for RBC transfusion, sepsis and anemia with mechanical ven-
tilation for severe respiratory illness were the commonest indications. This may be ex-
plained by the high percentage of critically ill patients (70%) and preterm babies (60%) 
in our study. However, Avneet et al. similarly reported that sepsis was the most com-
mon cause or associated factor in RBC transfusion especially in patients requiring mul-
tiple transfusions [5]. 

Transfusion for heamolytic disorder was indicated in 5% of our patients, none of 
them underwent exchange. This is consistent with the study of Bowen JR and al. [1] 
who reported a significant reduction of the need for exchange transfusions, this is due 
to the decrease of incidence of haemolytic disease with the widespread use of anti-D 
immunoglobulin [6] [7], the more effective phototherapy devices, the use of intra- 
venous immune globulin in neonates approaching exchange transfusion levels and the 
introduction of in utero transfusions for severe fetal anaemia, this latter is not available 
in our center. 

Fifteen percent of cases in our study underwent surgery for congenital anomaly; 
these patients remain a group with high transfusion requirements [8], given their low 
circulating blood volume and the major consequences of blood loss on their tissue per-
fusion. 

Despite the expanding body of research on the RBC transfusion therapies, a consen-
sus is still to be made on various threshold values for transfusion [5] [9]. In our study, 
hemoglobin levels at the time of transfusion ranged from 2 to 11.6 g/dl with an average 
of 8.59 g/dl, higher thresholds were noted in critically ill patients and preterm babies 
with respiratory support. 

The high rate of mortality observed in the current study (66%) may be explained by 
the high proportion of critically ill patients (70%), some authors [10] discussed the pos-
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sibility of an underlying cause-effect relationship between RBC transfusion and high 
mortality rates. However, according to previous findings from randomized controlled 
trials [11] and several retrospective studies, RBC transfusion in infants is not associated 
with mortality [12]. 

Limitations of this study are the small sample size, retrospective nature, single center 
data and heterogeneity of the studied population in terms of gestational age and nature 
of disease. A prospective stratified study with fairly large sample size will help us to 
better analyze the RBC transfusion outcomes. 

5. Conclusion 

Red blood cell transfusion is commonly used in neonatal practice. Sepsis remains the 
foremost etiological factor for transfusion, especially if there is a need for multiple 
transfusions. Answers to queries like optimal transfusion threshold and new practices 
to prevent transfusion-transmitted infections are still not clear, but further research is 
still needed to fill the gaps. 
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