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ABSTRACT 

Preterm labor is one of the major concerned due to high death rate among children less than 5 

years of age. According to a survey report from UNICEF in 2016, Pakistan stands on second 

number amongst the top ten countries where the death rate due to complications in premature 

birth is two-third. Preterm labor has been linked with various morbidities among which one is 

anemia. Premature infants suffer from anemia due to increased iron demand, loss of blood 

because of phlebotomy and physiological drop-off in the level of hemoglobin Assessment of 

various blood profile and their role in the development of anemia in preterm infants.Hundred 

premature infants and hundred normal infants were taken as healthy control. For the assessment 

5ml blood was taken and serum was separated and stored at -75 degrees for the biochemical 

analysis. Subjects were determined for the number of biochemical and physiological parameters 

such as Complete Blood Count (CBC) with the help of automated Coulter by Beckman Coulter, 

Inc.Mean body weight (Kg) and age (YRS) of preterm anemic infants was 1.36±0.645 and 

27.56±4.26 in comparison with full-term infants 2.87±0.913 and 37.59±5.26 respectively. The 

decreased level of RBCs, Platelets, Hematocrit, Neutrophil Counts, Serum Folate, Hemoglobin 

and Serum Ferritin were recorded in preterm infants (3.09±0.18/L, 165.99±10.96/L, 31.29±3.42 

%, 3.88±0.42/L, 22.88±3.99, 9.26±1.44 g/L, 66.99±0.95 µ/l) respectively. On the other hands, 
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the levels of WBCs and total bilirubin were significantly elevated in preterm anemic infants 

(10.26±1.03/L and 2.99±0.095) as compared to full-term healthy infants (7.33±0.88/L and 

0.95±0.056kmg/dl) respectively. Hematological demeanor of preterm infants is illustrated by low 

levels of hemoglobin in the first year of infant’s life. Decrease concentrations of iron, serum 

folate, vitamins and proteins are responsible for the development of anemia. Anemia of 

prematurity can be distinct as decrease levels of hematological concentrations of hematocrit 

(Hrt), hemoglobin (Hb), iron, number of erythrocytes and reticulocytes. On the other hand, 

hyperbilirubinemia has been observed in preterm anemic infants which are due to the result of 

immaturity of intestinal tract and liver. The anemia of prematurity can be managed by regulating 

erythrocytes formation and undamaged red blood cells levels. 
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INTRODUCTION 

The hematological demeanor of preterm 

infants is characterized through two phases 

of decreased hemoglobin concentration 

throughout the 1st year of life. Anemia of 

prematurity known as ‘too soon’ or 

‘physiological’ is among one of them that 

occurs on the primary fifty to sixty days of 

life. At the age of two months, lower level 

of hemoglobin were decreased, which is 

compiled through gradual arise in the 

concentration of hemoglobin. During fourth-

month, no hypochromic anemia or 

microcytosis of red blood cells is shown [1]. 

The temporary hypoactivity of bone marrow 

results in the early anemia of preterm infants 

[2]. Analyzing bone marrow along with 

other tissues it has been proved that at the 

first two months iron is stored and 

disappears after two months [3]. Generally it 

has been thought that if iron is administered 

on this time, excess iron does not alter 

anemia of prematurity [4].After 4th or 5th 

month the concentration of hemoglobin 

were decreased and also hypochromasia 

and/ or microcytosis develops gradually 

during the second phase of 1st year of life. 

Iron helps to recover anemia of prematurity 

and also therapeutic iron prevents early 

anemia of prematurity [2, 5]. Anemia of 

prematurity is believed to be the outcome of 

variant within the rapid blood volume 

increase referable to growth plus iron 

availability for the formation of hemoglobin. 

Iron deficiency anemia in preterm infants is 

not different from full-term babies; only the 

difference is that in preterm infants it occurs 

too soon, more often and is more critical [6]. 

Not necessary that iron deficiency anemia 

develops in all babies but few cases can 
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become critically anemic. To explain such 

differing flows; various variables have been 

concerned; such as maternal anemia is 

present or absent, sufficiency of maternal 

iron storage, at birth the concentration of 

hemoglobin and iron storage as determined 

through birth weight and rate of 

development, iron availability from 

exogenic source and blood loss [7, 8].  

Preterm labor is one of the major concerned 

due to high death rate among children less 

than 5 years of age [9]. According to a 

survey report from UNICEF in 2016, 

Pakistan stands on second number amongst 

the top ten countries where the death rate 

due to complications in premature birth is 

two-third [10]. Preterm labor has been 

linked with various morbidities among 

which one is anemia. Premature infants 

suffer from anemia due to increased iron 

demand, loss of blood because of 

phlebotomy and physiological drop-off in 

the level of hemoglobin[11, 12]. Lower iron 

storage in the body of premature infants 

possibly linked with birth weight, time of 

cord clamping, status of iron in mother, 

gestational age at the time of birth, 

supplementation of iron and gender [13]. 

The prevalence of iron deficiency anemia 

alters among various studies as it may 

depend on preterm age difference, iron 

supply and also support of nutrition. While 

studying the prevalence of iron deficiency 

anemia it was analyzed that population of 

Brazil based on 12 months of age had 

26.5%, population in Turkey of aged 4 

months had 42.8% and in Sweden 6 months 

aged infants had 9.9% [14, 15]. Iron 

deficiency anemia might affect irreversibly 

on the motor neuron growth, also cognitive, 

function of hearing and behavior, along 

myelin development [16]. While to prevent 

the manifestations of iron deficiency anemia 

clinically, complete profile of iron in 

premature infants ought to be obtained.  

MATERIALS AND METHODS 

Present study about hundred premature 

infants and hundred normal infantswere 

taken as healthy controls. All of the subjects 

were taken after the informed consent and 

the work was according to the Research 

Ethical Committee of Institute of Molecular 

Biology and Biotechnology (IMBB), The 

University of Lahore-Pakistan. For the 

valuation5ml blood was taken and serum 

was separated and stored at -75 degrees for 

the biochemical analysis.Infants those were 

born before 37 week of gestation were 

considered appropriate for the following 

study. Infants those with any disease or 

abnormality were excluded out of the study. 

Subjects were determined for number of 
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biochemical and physiological parameters 

such as Complete Blood Count (CBC) with 

the help of automated Coulter by Beckman 

Coulter, Inc. 

RESULTS 

The data presented in figure 01 revealed the 

hematological and demographic profile in 

preterm infants suffering from anemia. The 

mean body weight (Kg) and age (YRS) of 

preterm infants was 1.36±0.645 and 

27.56±4.26 as compared to full-term infants 

2.87±0.913 and 37.59±5.26 respectively. 

Significantly low levels of RBCs, Platelets, 

Hematocrit, Neutrophil Counts, Serum 

Folate, Hemoglobin and Serum Ferritin were 

recorded in preterm infants (3.09±0.18/L, 

165.99±10.96/L, 31.29±3.42 %, 

3.88±0.42/L, 22.88±3.99, 9.26±1.44 g/L and 

66.99±0.95 µ/l) as compared to full-term 

healthy infants (4.26±0.27/L, 

314.58±14.16/L, 39.35±3.16%, 

5.26±0.58/L, 35.26±5.66, 14.19±1.05/Lm 

and 103±0.55 µ/l) respectively. On the other 

hands, the levels of WBCs and total 

bilirubin were significantly increased in 

preterm anemic infants (10.26±1.03/L and 

2.99±0.095 mg/dl) in comparison with full-

term healthy infants (7.33±0.88/L and 

0.95±0.056 mg/dl) respectively.  

 

 

DISCUSSION 

Preterm birth that is also known as 

premature birth, in which the birth of 

newborn baby has, begins before the 37 

weeks of gestation. It is one of the most 

frequent reasons of death of infants in 

worldwide [17]. The main cause of preterm 

birth is still unidentified but various risk 

factors such as poor nutrition, diabetes 

during pregnancy, preeclampsia, vaginal 

infections, multiple pregnancies, 

psychological stress, hormonal imbalances 

and placental abruption are responsible for 

preterm delivery [18]. However, preterm 

infants have been linked with various 

morbidities such as hearing problems, sight 

problems, cerebral palsy, delays body 

growth and anemia. These infants were 

suffering from anemia because of increased 

demand of iron and loss of blood due to 

phlebotomy as well as drop-off in 

hemoglobin levels physiologically [12]. 

Decrease levels of iron storage in preterm 

infants have been associated with status of 

mother iron, time of cord clamping, birth 

weight, supplementation of iron and 

gestational age [13]. The occurrence of iron 

deficiency anemia is different between 

various studies because it depends on iron 

supply, nutritional support and preterm age 

difference. Iron deficiency anemia has major 
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effect on behavior, cognition, function of 

hearing, motor and myelin growth and 

development [16]. The attempt of present 

study was made to assess certain factors that 

may have influence on anemia of 

prematurity.  

The hematological behavior of preterm 

infants is characterized by low levels of 

hemoglobin in the first year of life. Anemia 

in preterm infants is multifaceted anemia 

which is distinguished by premature birth 

take place before placental iron transport, 

decrease level of erythropoietin due to 

declined formation and increased 

catabolism, low blood volume, increase 

blood loss and deficient in erythropoiesis 

[19]. This type of problem is associated with 

high incidence rate and symptoms as well as 

high blood transfusion condition. The 

research carried out by William et al., 2005, 

reported the low level of hemoglobin in 

preterm infants as compared to full-term 

infants. This study is similar to the current 

research work which is linked with 

decreased physical activity, tachycardia and 

failure in body growth due to low 

concentrations of hemoglobin. It has also 

been measured that low levels of iron, 

vitamins, proteins and folic acid are 

accountable for the development of anemia. 

In current research work, decreasedlevel of 

serum folatein preterm infant was 

responsible for the development of anemia. 

Iron deficiency in premature infants 

influences maturation, perinatal growth and 

activity of body organ systems such as 

skeletal muscle, heart, brain and 

gastrointestinal tract (GIT) [20]. 

Furthermore, anemia of preterm infants can 

be defined as decreased hematological 

concentrations of hematocrit (Ht), 

hemoglobin (Hb), number of reticulocytes, 

erythrocytes and serum iron [21]. According 

to the study of Nelida [22], the significantly 

low level of hemoglobin (Hb) is present in 

preterm infants in comparison with full-term 

infants. This finding is similar to the current 

study in which the concentration of 

hemoglobin is diminished. Management of 

premature anemia is to maintain undamaged 

red blood cells levels and regulate the 

formation of erythrocytes [23].  

Premature anemic infants develop yellow 

color to their skin, due to increased 

production of bilirubin protein. It has 

formed in the body by the breakdown of red 

blood cells and the process is called as 

hemolysis. Than bilirubin travels into the 

bloodstream through the liver, in which it is 

processed by various enzymes and then 

enters into the intestine. It is excreted from 

the body when the preterm infant’s passes 
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stool [24]. The study Barbara and Kliegman, 

2004, observed that 80% hyperbilirubinemia 

in preterm anemic infants in the first week 

of life as compared to full-term infants. 

Increased concentration of bilirubin in the 

bloodstream of preterm infants is due to the 

result of inadequate ability to secrete out 

from the body and immaturity of intestinal 

tract and liver. Infants, especially premature 

infants have elevated levels bilirubin as 

compared to full-term infants and adults due 

to shorter lifespan of red blood cells and 

high rate of turnover [25]. IHD (Isoimmune 

hemolytic disease) is the frequent cause of 

hyper-bilirubinemia in premature infants. 

This pathological condition is due to the 

result of immune destruction of red blood 

cells in the infants and fetus and ultimately 

leads toward anemia [26, 27]. At the time of 

birth, most of the premature babies show 

anemia and swelling of the spleen and liver. 

These body organs regularly enhance in size 

by increasing the severity of anemia and 

hemolysis. In the current research work, 

there is increased level of bilirubin is present 

in preterm infants suffering from anemia as 

compared to full-term infants.  Due to the 

occurrence of anemia, the premature infants 

develop various complications such as 

hepatosplenomegaly, pleural effusion 

ascities and cardiac failure.  
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Figure 1: Hematological profile of preterm infants 
suffering from anemia 
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CONCLUSION 

Hematological behavior of preterm infants 

was distinguished by decreased concentration 

of hemoglobin in the first year of life. In 

premature infants, anemia is a complicated 

anemia which has characterized by untimely 

birth take place before placental iron 

transport, low level of erythropoietin 

formation and increase catabolism, low blood 

volume, incomplete erythropoiesis and 

increase blood loss. According to the study, it 

has also observed that low levels of iron, 

proteins, vitamins and folic acid are 

responsible for the development of anemia. 

Moreover, anemia of premature infants can 

be defined as low levels of hematological 

concentrations of hemoglobin (Hb), 

hematocrit (Hrt), serum iron, number of 

erythrocytes and reticulocytes. On the other 

hand, 80% of hyperbilirubinemia has 

observed in preterm anemic infants of the 

current study. Isoimmune hemolytic disease 

is the common cause of hyperbilirubinemia 

in preterm infants. Various research works 

have concluded that premature anemia can be 

managed by maintaining undamaged red 

blood cells levels and regulate the formation 

of erythrocyte. 
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