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BACKGROUND 

 About the 80% of very low birth weight (VLBW) (birth weight < 1500gr) 

infants received erythrocyte transfusion during their hospitalization.  

 The transfusions may cause iron overload due to the short half-life of 

erythrocytes and increase the complication rate.  

 



 These high risk patients have frequent phlebotomies for laboratory 

test and they were prescribed iron supplementation after the first 

month of their life.  

 In this study, we prospectively evaluated the iron metabolism in VLBW 

infants who had frequent phlebotomy and transfusions 



METHODS 

 VLBW infants were treated with ferrous sulfate with a 

dose 2 mg/kg at the first month of the life.  

 Iron parameters (hemoglobin, iron, iron binding capacity, 

ferritin and transferin receptor) were evaluated before 

iron therapy, and while therapy at 2 months, 6 months 

and 12 months. 

 Erythrocyte transfusion and phlebotomies were recorded 

during hospitalization period.  

 



 Inclusion criterias: 

 Birth weight <1500 gr and/or gestational age ≤32 weeks, 

 Approppriate for gestational age,  

   Exclusion criterias 

 Major congenital anomalies 

 Congenital heart disease 

 Existence of infection  



RESULTS 

 25 infants were included the study.  

 The median of gestational age and birth weight were 28 

weeks and 940 grams, respectively.  

 Median iron, iron binding capacity and ferritin levels were 

96,5 g/dl (42-132), 69 g/dl (1-194) and 216 ng/ml (44-

1095), respectively. 



n= 25                                      (%) 

Birth weight (gr)(min-max) 940 (660-1450) 

Gestational age (min-max) 28 (24-30) 

Male/Female 10/15 

Maternal age 28(20-35) 

CS/Vaginal delivery 14/11 

APGAR 1 5(2-5) 

APGAR 5 7(4-9) 

RDS  15/25                                    % 75 

NEC 6/25                                      % 24 

ROP  3/25                                      %12 

PDA  13/25                                    % 52 

Sepsis 7/25                                      % 28 

IVH (>grade 2)  9/25                                      % 36 

BPD  3/25                                       %12 

Hospitalization duration (day)(min-max) 66 (42-136) 

Discharge body weight (min-max) 1965 (1460-4550) 



 6 of the infants (24%) had hyperferritinemia at the first 

month of the life measurements.  

 Ferritin levels decreased at the follow up in these infants. 

 Ferritin levels were significantly correlated with the 

hospitalization period.  

 Second month ferritin levels also were correlated with the 

erythrocyte transfusion volumes. 



 During the hospitalization period, total median phlebotomy and 

erythrocytes transfusion volumes were 40.8 ml/kg and 45 ml/kg, 

respectively.  

 Total median phlebotomy volumes were positively correlated with 

the erythrocytes transfusion volumes in hospitalization period 



 While the hemoglobine, iron and ferritin levels decreased, iron 

binding capacity increased at sixth month measurements.  

 Increase in transferin receptors were observed between the 2 

and 6 months at the time of the ferritin decrease is significant.  
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 Increase in transferin receptors were observed between the 2 

and 6 months at the time of the ferritin decrease is significant.  
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 During hospitalisation iron deficiency related anemia was 

not detected.  

 Low iron and ferritin levels were not detected 

 Only 1 patient had elevated iron binding capacity, but iron, 

ferritin, transferrin receptor levels were normal and 

transferrin saturation were %16.  

 



 Ferritin levels are increased for first 2 months, then 

decreased till 6. month.  

 Iron binding capacity rising accompanied to this 

decrease. By this way the iron levels did not decrease 

distinctly.  



 At second month hyperferritinemia was detected at 12 

patients.  

 The levels were >250 ng/ml and at 6 patients  ferritin was 

>400 ng/ml idi.  

 But the levels were normal at 6. month.  



Birth 1.month 2.month 6.month 12.month 

Hb 16.1 (11.3-20.9) 11.0 (8.7-17.4) 11.3 (7.8-15.6) 10.8 (9.5- 11.9) 12.2 (11.7-12.8) 

Hct 48.2 (33.8-63.0) 33.4 (25.1-51.6) 34.1 (23.1-45.8) 31.8 (29.5-35.9) 37.3 (36.4-39.9) 

MCV 117 (88-125) 92 (81-104) 90 (72-95) 83 (73-91) 81 (77-87) 

RDW 15.9 (7.4-33.4) 17.0 (13.2-25.4) 15.5 (12.8-31) 14.6 (12.1-25.4) 13.6 (12.8-15.5) 

MCH 38.8 (28.7-42.6) 30.3 (27.1-36.4) 29.8 (24.1-31.4) 26.6 (23.4-29.8) 26.2 (25-28) 

MCHC 33.5 (32-36.1) 32.9 (31.0-35.0) 33.1 (27.4-35.0) 32.6 (31-34.2) 32.4 (31.2-34.2) 

Fe 11.0 (8.7-17.4) 96.5 (42-132) 99 (42-175) 64 (50-124) 74.5 (38-142) 

UIBC 33.4 (25.1-51.6) 69 (1-194) 58.5 (10-194) 228 (47-391) 196 (161- 268) 

Ferritin 92 (81-104) 216 (44-1095) 273 (45-1218) 77 (29-750) 62.5 (13-86) 

TfR 17.0 (13.2-25.4) 1.45 (0.75-2.55) 1.37 (0.55-2.15) 1.85 (0.65-3.1) 1.37 (0.55-2.65) 



Ohls et al,   

 20 VLBW premature infants , detected that in first 20 

days phlebotomy was 29 ± 4 ml/kg/baby.  

 

 

 

 Ohls RK, Harcum J, Li Y, Davila G, Christensen RD. Serum erythropoietin 

concentrations fail to increase after significant phlebotomy losses in ill preterm 

infants. J Perinatol. 1997 Nov-Dec;17(6):465-7. 

 



Madsen et al, 

 99 VLBW infants 

 Detected that the major phlebotomy loss was at first 

week. 

 During hospitalisation, for 4 weeks 37.1 ml/kg 

phlebotomy and 33,1 ml/kg transfusion were performed.  

  

 Madsen LP, Rasmussen MK, Bjerregaard LL, Nohr SB, Ebbesen F. Impact of blood 

sampling in very preterm infants. Scand J Clin Lab Invest. 2000 Apr;60(2):125-32. 

 



Hong-Xing et al, meta analysis; 

 Early iron supplementation resulted in less a decrease in 

serum ferritin and hemoglobin levels in infants with low 

birth weight 

 Caution should be used when treating infants with iron 

  

  

 

 

 Hong-Xing Jin, Rong-Shan Wang, Shu-Jun Chen, Ai-Ping Wang, Xi-Yong Liu, Italian 

Journal of Pediatrics, 2015, 41:16 



In our study 

 For first month phlebotomy mean was 13,  

 Phlebotomy volume was 31 ml/kg;  

 Between the first month and discharge, phlebotomy 

mean was 6, Phylebotomy volume was 13.9 ml/kg  

 Total phylebotomy mean was detected 18,  

 And volume was 45 ml/kg  

 Our results are similiar with previous researchs.  



 Hyperferritinemia is recovered at these babies 

because of catch up growth.  

 Iron supplementation prevents iron deficiency and 

must be routine at VLBW infants’ follow up. 

 Delayed umblical cord clamping is beneficial for 

VLBW infants and must be considered. 



Conclusion  

 Phlebotomy volumes were high in VLBW infants during 

hospitalization.  

 Hyperferritinemia may be observed in VLBW infants, however 

ferritin levels turns to normal levels even the iron prophylaxis in 

rapidly growing VLBW infants.  

 



  

 New strategies like micro methods of laboratory, should be 

developed to decrease the phlebotomy and erythrocyte 

transfusion rates.  

 Iron prophylaxis is safe in VLBW infants. 
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