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Abstract 
Introduction: The exact definition of neonatal anemia varies between authors 
and sample sites. The objective was to describe the epidemiological, diagnos-
tic, therapeutic, and progressive characteristics of neonatal anemia. Method-
ology: This was a retrospective and descriptive study over a 16-month period 
from January 2023 to April 2024. Any newborn aged between 0 and 28 days of 
life, regardless of the term at birth, with a hemoglobin level below 14 g/dl was 
included. Our study was carried out in two pediatric departments: the Abass 
Ndao Hospital Center (CHAN) and the Dalal National Hospital Center Jamm 
(CHNDJ). Results: A total of 308 cases were collected. The hospitalization 
rate was 15.4%. The sex ratio (M/F) was 0.7. Pregnancy-induced hyperten-
sion/preeclampsia (10.4%), and anemia in the first trimester (9.4%), were the 
main pathologies of pregnancy. Preventive iron intake was effective in all moth-
ers. 21 mothers (6.81%) had received a blood transfusion. The notion of ane-
mia in siblings was found in 15 newborns, or 4.9%. Prematurity was 37.3%. 
More than half of the newborns were delivered vaginally. Retroplacental he-
matoma was the most common adnexal pathology found at 7.8%. Mucocuta-
neous pallor was found in 56.5% of patients. Hemorrhage was the most com-
mon cause, at 31.8%. For the newborns, 46.5% received a blood transfusion. 
The death rate was 12%. Premature babies accounted for 33% of deaths. Septic 
shock was the most common cause of death. Conclusion: Neonatal anemia is 
common in our setting with a high mortality rate. It is important to strengthen 
preventive strategies against maternal anemia, infection and adnexal hemor-
rhages. 
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1. Introduction 

The WHO defines neonatal anemia as any reduction in hemoglobin level < 14 g/dl 
[1].  

The prevalence of anemia in newborns varies and its prevalence rate ranges 
from 10% to 60%; being the highest range led by African countries. Anemia in the 
newborn period is unique to other age groups that, in addition to the above mech-
anisms, hemorrhagic/hemolytic conditions, gestational age-dependent variation 
of hemoglobin, and transition period to extrauterine life contributed to neonatal 
anemia [2]. 

The symptomatology depends on the severity of the anemia and its speed of 
onset. It alters the general condition of the newborn and can be life-threatening, 
leading to heart failure and cardiovascular collapse. The functional prognosis can 
also be affected by neurological damage and, in the long term, it can lead to slowed 
growth [3]. 

Causes are generally classified into three main groups: hemorrhage, hemolysis, 
and centrally located anemia. Depending on the severity of anemia and its cause, 
treatment may involve transfusion, nutritional supplementation, or treatment of 
causative disease. The indication for transfusion depends on the rapid onset of 
anemia and gestational age [4] [5]. 

In Senegal, the last data found concerning neonatal anemia dates back to 2001, 
when Camara A. et al. reported a prevalence of 56.8% [6]. 

The poverty of these recent data, as a whole, motivated the realization of this 
study. The principal objective of our study was to determine the epidemiological, 
diagnostic, therapeutic and evolutionary characteristics of neonatal anemia in our 
context. 

2. Materials and Methods 

Our study was carried out in two pediatric departments: the Abass Ndao Hospital 
Center (CHAN) and the Dalal National Hospital Center Jamm (CHNDJ). 

This was a retrospective and descriptive study over a 16-month period from 
January 2023 to April 2024. 

Any newborn aged between 0 and 28 days of life, regardless of the term at birth, 
with a hemoglobin level below 14 g/dl, and hospitalized in both departments was 
included. 

Not included in this study were newborns admitted whose records were dam-
aged or lost, making it impossible to use the data. 

Data collection was carried out from hospital records, follow-up records, and 
hospital registers using a survey form.  
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For each newborn, we were interested in the following data: 
• Assessment during pregnancy: Hemoglobin in the first trimester: anemia in 

pregnant women is defined by a hemoglobin level below 11 g/dl in the first 
trimester according to the WHO. 

• The presence of an adnexal anomaly: placenta praevia, retroplacental hema-
toma (RPH), circular cord, calcified placenta. 

• Neonatal anemia: when the Hb level is less than 14 g/dl according to the WHO. 
• The early neonatal period was considered for newborns aged 0 to 7 days, and 

the late neonatal period for those aged 8 to 28 days. 
The data entry was done after coding on an Epi info version 7 and excel 2021 

model. The exploitation and analysis of the data were carried out using Epi Info 
version 7 software and SPSS version 21. The analytical study was carried out with 
a significance threshold for a p-value (p) less than 0.05. 

3. Results 

2696 newborns were hospitalized, including 1696 at the CHAN and 1000 at the 
CHNDJ. 2001 newborns had at least one blood count and a complete file (Figure 
1). 308 newborns had a hemoglobin level below 14g/dl, giving a hospital frequency 
of neonatal anemia of 15.40%. 

 

 
Figure 1. Flochart of patients included in the study. 

 
The mean age of newborns at admission was 2.1 days with a standard deviation 

of approximately 4.3. 90.30% or 278 of the newborns were hospitalized in the early 
neonatal period. 56.5% or 174 newborns were female. 

The mean age of the mothers was 29.06 years with a standard deviation of 6.94 
and extremes of 16 and 45 years. The median was 29 years. 

High blood pressure (HBP) was the most common maternal antecedent, found 
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in 41 mothers, or 13.3%. Diabetes and sickle cell disease were also found in 10.7% 
and 3.9%, respectively. 

The mean gesture was 2.3 with a standard deviation of 1.4 and extremes of 1 
and 9 gestures. The mean parity was 2.2 with a standard deviation of 1.3 and ex-
tremes of 1 and 8 pares. 

A total of 133 mothers (43.2%) presented pathologies during pregnancy. Preg-
nancy-induced hypertension/preeclampsia (10.4%), and anemia in the first tri-
mester (9.4%), were the main pathologies of pregnancy (Table 1). 

Preventive iron intake was effective in all mothers. 21 mothers, or 6.81%, had 
received a blood transfusion. The notion of anemia in siblings was found in 15 new-
borns, or 4.9%. 

 
Table 1. Maternal pathologies during pregnancy. 

Pathologies 
Effective  
(n = 308) 

Percentage (%) 

Maternal anemia 29 9.4 

Urogenital infection 21 6.8 

Pregnancy-induced hypertension/preeclampsia 32 10.4 

Gestational diabetes 23 7.5 

Cervical incompetence 4 1.3 

PRM greater than 12 h 17 5.5 

Others (malaria, metrorrhagia in the 3rd trimester) 7 2.3 

None 175 56.8 

*PRM: premature rupture of membranes. 
 

Delivery was at term at 57.14%. Prematurity was 37.3% or n = 115. 57.8% of 
parturients or n = 178 had given birth vaginally. 

Retroplacental hematoma was the most common adnexal pathology found in 
24 mothers with 7.8% followed by placenta previa (5.8% n = 18) (Table 2). 

The majority of newborns had a normal birth weight between 2500 and 3999 at 
54.2%. Low birth weights were at 45.8%. 

Cephalohematoma, serosanguinous hump and subgaleal hematoma were the 
most common hemorrhagic abnormalities found, respectively, with 4.5%, 4.2% and 
2.9%. Skin pallor was found in 56.5% or 174. In addition, jaundice was found in 
71 newborns or 23.1%. The most common clinical abnormalities were respiratory 
distress (n = 86 or 27.9%), hypotonia at 17.5% and absence of archaic reflexes at 
12.6%. Hemorrhage was found in 14 newborns in the form of hematuria and rectal 
hemorrhage (Table 3). 

Hb level was 10.8 g/dl with a median of 11.3 and extremes of 1.8 and 13.1. It 
was significant (less than 10 g/dl) in 52 newborns or 16.8% and severe (less than 
7 g/dl) in 9 newborns or 3%. 59% of mothers with blood group O had newborns 
with blood group A or B. 49 mothers were rhesus negative. Among these 49 moth-
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ers, 23 mothers had rhesus positive newborns or 46.9%. 1.9% of newborns had a 
positive Coombs test. CRP was positive in 77 newborns or 24.9%. Hyperbiluri-
binemia was found in 72 newborns with a free predominance at 20.45% or 63 
cases. 

 
Table 2. Characteristics for delivery. 

  
Effective  
(n = 308) 

Percentage  
(%) 

Gestational age 

<27 weeks + 6 days 12 3.9 

28 weeks and 31 weeks + 6 days 37 12 

32 weeks and 36 weeks + 6 days 66 21.4 

37 weeks and 41 weeks + 6 days 176 57.1 

>42 weeks 17 5.6 

Adnexal pathologies 

Retroplacental hematoma 24 7.8 

Placenta previa 18 5.8 

Prolapse of the cord 4 1.3 

Calcified placenta 2 0.7 

None 260 84.4 

 
Table 3. Clinical characteristics of newborns. 

 Clinical signs 
Effective  
(n = 308) 

Percentage 
(%) 

Skin hemorrhages 

Bruises 3 1 

Petechiae 1 0.3 

Skin bleeding 1 0.3 

Crane Examination 

Serosanguineous bump 13 4.2 

Cephalhematoma 14 4.6 

Subgaleal hematoma 9 2.9 

Bulging fontanelle 5 1.6 

Skin coloring 

Pallor 174 56.5 

Jaundice 71 23.1 

Cyanosis 4 1.3 

 
The most common etiologies were hemorrhages (n = 98 or 31.8%), and infec-

tions (n = 82 or 26.6%). Among the hemorrhages, intrapartum hemorrhages were 
the most numerous with 42 cases or 42.8% of the hemorrhages. Hemolysis repre-
sented 20.5% of the anemias, the cause of which was undetermined at 25.4% (Ta-
ble 4). 

A total of 144 newborns (46.50%) had received a transfusion. The mean time to 
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obtain blood was 1.8 days, with a standard deviation of 1.1, a median of 1 and 
extremes of 1 and 5 days. More than half received the transfusion within 48 hours 
of life (74.31%). 42 newborns were supplemented with iron, i.e., 13.50% (Figure 
2). 

 
Table 4. Distribution of neonatal anemia by cause. 

Etiologies Effective (n = 308) Percentage (%) 

Hemorrhage 98 31.8 

Prenatal (TP) 23 23.5 

Perinatal (PP, RPH) 42 42.8 

Postnatal 33 33.7 

Hemolysis 63 20.5 

ABO incompatibility 24 38.1 

Rh incompatibility 23 36.5 

Indeterminate 16 25.4 

Infection 82 26.6 

Indeterminate 65 21.1 

*TP: twin pregnancy; *PP: placenta previa; *RPH: retro-placental hematoma. 
 

 
Figure 2. Distribution according to treatment received. 

 
The mean length of hospitalization was 7.86 days with a standard deviation of 

5.64 and extremes of 1 and 31 days. The median was 6 days. More than 3/4 of the 
newborns (85.1%) had progressed well. 14.9% of the newborns had presented com-
plications either related to anemia or its cause (Table 5). 

We recorded 37 cases of death (12%). The mean age at death was 6.06 days with 
a standard deviation of 6.86. Extremely premature infants recorded the highest 
number of deaths in 12 cases (33.33%). Septic shock was the most common cause 
of death at 4.5%. 
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Table 5. Distribution according to complications. 

Complications Effective Percentage (%) 

Septic shock 16 5.2 

Hypovolemic shock 5 1.6 

Lightning haemorrhage 4 1.3 

Seizures 5 1.6 

Nuclear jaundice 2 0.6 

Kidney failure 2 0.6 

Respiratory failure 4 1.3 

Coma 3 1 

Metabolic disorders 5 1.6 

4. Discussion 

Limitations of the study: As this was a retrospective study, the major difficulties 
we encountered were mainly linked to data processing, due to the generally short 
duration of hospitalization and the missing data at the time of collection. This could 
lead to biases, which we have taken into account to interpret the results better. 

The frequency of neonatal anemia was 15.40%. This frequency was lower than 
those found in the literature with 57.2% in Cameroon in 2014 [7], 26.8% in Af-
ghanistan in 2023 [8] and 23.2% in Ethiopia in 2022 [9]. This difference could be 
attributed to differences in the characteristics of the study population and the sam-
ple size. Furthermore, it was similar to the data found in Uganda with 17% [10] 
in 2021. 

Maternal anemia was found in 9.4% of mothers during pregnancy. This was lower 
than the data of Dereje I. et al. with 24.1% [11] of anemic mothers and Alamneh et 
al. with 94.1% [9]. Anemia during pregnancy could be linked to an iron deficiency 
that can be secondarily responsible for anemia in the newborn. The WHO recom-
mends iron supplementation during pregnancy, as it is carried out in all our par-
turients. 

Prematurity was 37.41% in our study. These data were consistent with those in 
the literature where Mansoor A. et al. found 32.2% [8] and Almaneh T. et al. in 
2021 found 43% of premature babies [9]. Anemia in premature newborns is com-
mon. It is linked to the immaturity of hematopoiesis and a predisposition to mul-
tiple pathologies that require repeated sampling responsible for blood loss [12]. 

More than half of the parturients had given birth vaginally (57.8%). The same 
was true in Afghanistan with 59.9% [8]. In the study by Dereje I. et al., the fre-
quency of vaginal delivery was higher at 82% [11]. Anemia was associated with 
cesarean birth. Some studies also reported cesarean section as a risk factor for ne-
onatal anemia. This was explained by the risk of significant hemorrhage during 
cesarean deliveries due to uterine atony [10]. 

The main clinical signs were mucocutaneous pallor (56.5%) and jaundice (23.1%). 
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Integumentary pallor is a subjective sign that depends on the observer’s judgment. 
Studies conducted by the WHO in several countries have shown low sensitivity to 
the degree of conjunctival pallor: 62% of anemias are not detected by the naked 
eye. However, when anemia is significant (Hb level < 10 g/dl) sensitivity is better. 
Pallor could also be masked by jaundice. 

The mean hemoglobin was 10.8 ± 1.62 g/dl in our study. This is different from 
the study of de Dianiele K. K. et al. with a mean of 13.4 g/dl [7]. 

Anemia was significant (<10 g/dl) in 16.8% of newborns. 
Infection and hemorrhage were the most common causes in our study. Hem-

orrhages are involved in 5% to 10% of severe neonatal anemias and 25% of present 
anemias in newborns hospitalized in neonatology units. It has been shown that 
across all pregnancies, 20% are ABO incompatible [13]. Indeed, newborns from 
Rh-negative mothers and blood group O have a higher risk of having neonatal 
jaundice due to IMF in the Rh system and the system. In our series, the risk of 
ABO incompatibility represented 38.10% of hemolytic anemias. Furthermore, 
25.40% of hemolytic anemias were indeterminate, a figure different from the re-
sults of Mutumbo (9.2%) [14]. Progress in diagnosis is still low in our countries. 

The average time to obtain blood was 1.8 days, with a standard deviation of 1.1. 
More than half received the transfusion within 48 hours of life (74.31%). The un-
availability of blood products 24/7 remains a problem in our facilities. 

Overall, neonatal anemia treated in a timely manner progresses well with return 
home without sequelae or subsequent complications. Indeed, in our study, more 
than ¾ of newborns (85.1%) had a favorable evolution. However, complications 
remain problematic. Septic shock and respiratory failure were found in 4.5% and 
1.3% of cases respectively. The severity of anemia is also linked to the underlying 
pathology. The average length of hospitalization was 7.86 days ± 5.6, similar to the 
average length of hospitalization which was 9 days ± 6.2 in the study by Daniele 
K. K. et al. [7]. 

Furthermore, we recorded 37 cases of death (12%). Very premature babies rec-
orded the highest number of deaths at 12 cases (33.33%). Septic shock was the most 
common cause of death at 4.2%. 

5. Conclusion 

Neonatal anemia is common in our context with a high mortality rate. Diagnosis 
and management are sometimes difficult. The main causes found included mater-
nal anemia, maternal antepartum hemorrhage, septicemia in the newborn, and 
prematurity. It is important to strengthen preventive strategies by providing more 
training for medical staff and raising pregnant women’s awareness of preventable 
causes of maternal anemia, infection and adnexal hemorrhages. 
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