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Abstract  

Rhesus hemolytic disease of the newborn is rarely found after the implementation of anti-D immunoglobulin prophylaxis. However, it may lead to 

cholestasis, elevated liver transaminases, iron overload and late hyporegenerative anemia when it occurs. Etiology of this type of anemia is not 

defined yet and treatment is controversial. It is typically recognized after two weeks of life which is characterized by low hemoglobin and 

reticulocyte count. We have reported a case of a neonate with Rh hemolytic disease with late hyporegenerative anemia that was noted at day 18 

of life. We treated this anemia by erythropoietin (EPO) 250 U/kg three times per week. Two weeks after initiation of erythropoietin treatment, a 

stable hemoglobin was noted along with an increased reticulocyte count. The patient required one further blood transfusion in the third week of 

therapy. Other associated findings were self-limited. A year of follow-up showed an appropriate development for age. 

 

 

Pan African Medical Journal. 2019;32:120. doi:10.11604/pamj.2019.32.120.17757  

This article is available online at: http://www.panafrican-med-journal.com/content/article/32/120/full/ 

 
© Aqeel Abdullah Alaqeel et al. The Pan African Medical Journal - ISSN 1937-8688. This is an Open Access article distributed under the terms of the Creative Commons 

Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
work is properly cited. 

 

 

 

 

 

 

 

 

 

 

 

 

Pan African Medical Journal – ISSN: 1937- 8688   (www.panafrican-med-journal.com) 
Published in partnership with the African Field Epidemiology Network (AFENET). (www.afenet.net) 

 

Case report 
 

Open Access 

 

 
 

 

http://crossmark.crossref.org/dialog/?doi=10.11604/pamj.2019.32.120.17757&domain=pdf


Page number not for citation purposes 2 

Introduction 

 

Rh(D) alloimmunization occurs when an Rh(D)-negative mother 

develops antibodies against Rh(D) antigen. Alloimmunization can 

lead to hemolytic disease of an Rh(D)-positive newborn and/or 

fetus. Maternal IgG Anti-D antibodies cross the placenta and destroy 

fetal red blood cells. RhD incompatibility can be either asymptomatic 

with mild anemia or present with severe anemia which leads to 

heart failure and subsequent hydrops fetalis or stillbirth [1, 2]. 

Despite the worldwide use of anti-D immunoglobulin prophylaxis, 

there are several reported cases of women with Rh alloimmunization 

and (0.04%) newborns with rhesus hemolytic disease (RHD) [3]. In 

the setting of prolonged hemolysis and repeated blood transfusions, 

cholestasis, iron overload and late hyporegenerative anemia have 

been reported [4-6]. Late hyporegenerative anemia is caused by 

depressed erythropoiesis and is characterized by low reticulocyte 

count. Management of this type of anemia by EPO is controversial 

[7], however, this case was managed by EPO and showed a 

successful response. We report a case with one year of follow-up of 

RHD complications. 

  

  

Patient and observation 

 

We present a case of a newborn boy who was delivered 

uneventfully weighing 3.5kg, after uncomplicated pregnancy to a 

29-year-old women G2 P2 at 37 weeks of gestation. Apgar scores 

were eight and six at 1 and 5 minutes, respectively. Subsequently, 

the baby showed lethargy and decreased oxygen saturation for 

which, he was resuscitated and intubated then started on 

indomethacin for suspicion of duct dependent congenital heart 

disease. On initial examination, the baby was limp and severely pale 

with no apparent congenital anomalies, dysmorphic or hydropic 

features. Subsequently, the baby was transferred to the neonatal 

intensive care unit. Urgent echocardiography demonstrated mild-

moderate pulmonary hypertension with no structural heart defects. 

Initial blood workup including a complete blood count at birth 

revealed hemoglobin: 4.4 g/dL, hematocrit: 14.30%, platelet: 

78,000 K/µL, direct Coomb's test was markedly positive, elevated 

reticulocytes and O Rh-positive blood. The mother blood group and 

Rh is O negative with the previous baby of O positive. Thus, Rh 

incompatibility diagnosis was made and treatment was started. She 

had one healthy Rh-positive child from her first pregnancy. Of note, 

in the present pregnancy, an anti-D antibody was not tested and the 

fetus did not receive an intrauterine blood transfusion. The mother 

received Rho(D) immunoglobulin in the first 72-hr post her prior 

delivery and reportedly received another dose at 32 weeks of 

gestation of this pregnancy. Our patient received a blood 

transfusion and then an exchange transfusion. Furthermore, he had 

been stabilized with fluids and antibiotics. At day 3 of life, he was 

extubated, however, he continued to have decreased hemoglobin 

(Figure 1) with increased liver transaminases with a peak aspartate 

aminotransferase (AST) of 238 U/L (normal ranges, 0 to 38U/L) and 

alanine aminotransferase (ALT) of 169 U/L (normal ranges, 0 to 41 

U/L) (Figure 2). 

  

Also, total and direct bilirubin continue to increase and reached a 

peak of 472 umol/L (normal ranges, 0 to 17) and 343 umol/L 

(normal ranges, 0 to 3), respectively (Figure 3). Ursodeoxycholic 

acid was given as a treatment for cholestatic jaundice for a short 

period. Platelet count was low; 56,000 to 138,000 in the first week 

then normalized and continued to be normal without platelet 

transfusions. Reticulocyte count was initially elevated then noticed 

to be inappropriately low (0.29%) to the hemoglobin level upon 

discharge. Additionally, serum ferritin found to be elevated 6013 

ng/L was attributed to repeated blood transfusions (Figure 4). The 

patient was discharged home at 20 days of life, with hemoglobin of 

9.6 g/dL, after receiving a total of three blood transfusions with a 

plan of weekly follow-up. At 30 days of age, he was hospitalized for 

anemia with a hemoglobin of 4.8 g/dL and reticulocyte count of 

0.34%. Total and conjugated serum bilirubin and ferritin levels were 

elevated, however; they were lower than prior levels. On physical 

examination, he was icteric and tachycardic with no 

hepatosplenomegaly. Therefore, he received packed red cell 

transfusion. With persistent low hemoglobin and reticulocyte count, 

bone marrow biopsy was performed which showed normal 

cellularity. Hyporegenerative anemia diagnosis was made secondary 

to Rh incompatibility for which treatment with recombinant human 

erythropoietin (250 U/kg by subcutaneous injection, three times a 

week) was initiated on day 32 of life. Ten days later another 

transfusion was necessary (Hb was 6.5 g/dL and reticulocyte 0.3%). 

In 3 weeks of EPO treatment, reticulocyte count increased to 1.2% 

and hemoglobin level stabilized. Erythropoietin was discontinued at 

four weeks of treatment. Other causes of conjugated 

hyperbilirubinemia were excluded. Work-up was negative for 

TANDEM mass spectrometry, urine-blood amino acid, α1-antitrypsin, 

serological test results for TORCH, hepatitis A, B and C, parvovirus, 

and reducing substances. Additionally, endocrine work-up, 

coagulation profile and abdominal ultrasound were normal. On 
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follow up, bilirubin (Figure 3) and ferritin (Figure 4) levels decreased 

and normalized at four months of age while liver markers 

normalized at one year (Figure 2). No chelation therapy was needed 

to normalize the ferritin level. The patient had been followed at 4, 6 

and 12 months of age at which he was meeting normal 

developmental milestones for age. 

  

  

Discussion 

 

Hyporegenerative anemia is characterized by depressed 

erythropoiesis and reticulocyte count. It is commonly seen between 

2 to 6 weeks after birth and the pathogenesis is still unclear [8, 9]. 

Claire Nicaise et al. reported a successful treatment by EPO for two 

neonates with late hyporegenerative anemia; also, his review 

showed that the treatment by EPO decreased the need for 

erythrocyte transfusions [10]. Other authors have reported that 

treatment with EPO may be ineffective when anti-Rh(D) antibody 

titers are high despite a 5-week course therapy [5]. The optimal 

dose and time of initiating therapy have not been defined. We 

followed the protocol described by different authors for this 

indication: 250 U/kg three times a week [5, 10, 11]. Our patient 

showed the criteria of hyporegenerative anemia with 

reticulocytopenia that started after two weeks of age with a 

persistent requirement of blood transfusions. Fortunately, our 

patient showed a response to EPO in the form of stable hemoglobin 

without blood transfusion and an increase in reticulocyte count 

(Figure 1). A differential diagnoses of neonate with cholestasis 

include infections (sepsis, urinary tract infection, toxoplasmosis, 

rubella, cytomegalovirus, human herpesvirus 6, syphilis, parvovirus 

B19, hepatitis B and C), inborn errors of metabolism, including 1 -

antitrypsin deficiency, galactosemia, cystic fibrosis, tyrosinemia and 

progressive familial intrahepatic cholestasis, endocrinopathies 

(hypothyroidism and hypopituitarism) and inspissated bile syndrome 

[12]. In our patient, in the light of Rh(D) alloimmunization with 

prolonged hemolysis and repeated blood transfusions, most likely 

inspissated bile syndrome is the cause secondary to iron overload, 

provided that other causes were ruled out. A study showed that five 

of 35 neonates with RHD (14%) had cholestasis and all those five 

neonates had iron overload at birth [13]. Smits-Wintjens VE et al. 

confirmed the association of cholestasis in infants with red cell 

alloimmune hemolytic disease in 13% (41/313). Furthermore, 

cholestasis resolved spontaneously within one week to 3 months 

after birth in almost half of the patients [14]. In our case, the infant 

had resolved cholestasis by 3-4 months of age (Figure 3) and liver 

function was slightly elevated at that age but normalized in a year 

(Figure 2). Iron overload is recognized and reported in neonates 

with red cell alloimmune hemolytic disease which likely due to 

prolonged hemolysis and repeated blood transfusions [4, 7]. A study 

on sixteen neonates with RHD showed that all had elevated ferritin 

irrespective of intrauterine transfusions [15]. Rath ME et al. 

reported that in neonates with red cell alloimmune hemolytic 

disease, an iron overload occurs in 70% of neonates at birth, 50% 

at the age of 1 month and 18% at the age of 3 months and 

incidence of iron overload gradually decreases within the first three 

months [13]. Several case reports have treated iron overload with a 

chelating agent (Desferrioxamine) however, ferritin levels were 

either robustly elevated or after finding an increased iron store in 

liver biopsy [4, 16]. Our patient showed elevated ferritin initially 

which is correlated with bilirubin level and liver transaminases, 

subsequently, it has decreased gradually with no interventions or 

chelation therapy and reached to a reasonable level once the blood 

transfusions discontinued (Figure 4). 

  

  

Conclusion 

 

RHD continues to occur despite anti-D immunoglobulin prophylaxis, 

possible reasons are reported by Biffoni F et al. [17]. Cholestasis, 

elevated liver enzymes, iron overload and hyporegenerative anemia, 

are associated with RHD infants. Hyporegenerative anemia can be 

treated by EPO in order to decrease the blood transfusion 

requirement and eventually maintain normal hemoglobin level. Per 

our case and other reported cases, we recommend treating by EPO. 

However, more extensive studies are warranted to evaluate EPO 

therapy. Other complications are likely self-limited but need to be 

monitored closely. Our case is unique as it showed a whole year of 

follow-up and approach to different complications of RHD. 
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Figures 

 

Figure 1: Hemoglobin and reticulocyte from birth until 1 year of 

age 

Figure 2: Liver enzymes (ALT and AST) from birth until 1 year of 

age 

Figure 3: Total and direct bilirubin in the first 4 months of life 

Figure 4: Ferritin level in the first 4 months of life 

  

  

References 

 

1. Fyfe TM, Ritchey MJ, Taruc C, Crompton D, Galliford B, Perrin 

R. Appropriate provision of anti-D prophylaxis to RhD negative 

pregnant women: a scoping review. BMC Pregnancy Childbirth. 

2014; 14: 411. PubMed | Google Scholar 

 

2. Urbaniak SJ, Greiss MA. RhD haemolytic disease of the fetus 

and the newborn. Blood Rev. 2000; 14(1): 44-

61. PubMed | Google Scholar 

 

3. Fung Kee Fung K, Eason E, Crane J, Armson A et al. Prevention 

of Rh alloimmunization. J Obstet Gynaecol Can. 2003; 25(9): 

765-773. PubMed | Google Scholar 

 

4. Fatih Demircioglu, Sule Çaglayan Sözmen, Sebnem Yilmaz, 

Hale Ören, Nur Arslan, Abdullah Kumra et al. Severe iron 

overload and hyporegenerative anemia in a case with rhesus 

hemolytic disease: therapeutic approach to rare complications. 

Turkish J Haematol. 2010; 27(3): 204-208. PubMed | Google 

Scholar 

 

5. Pessler F, Hart D. Hyporegenerative anemia associated with Rh 

hemolytic disease: treatment failure of recombinant 

erythropoietin. J Pediatr Hematol Oncol. 2002; 24(8): 689-

693. PubMed | Google Scholar 

 

6. Jain A, Poddar U, Elhence P, Tripathi A, Shava U, Yachha SK. 

Cholestasis in a neonate with ABO haemolytic disease of 

newborn following transfusion of ABO group-specific red cells 

compatible with neonatal serum: inspissated bile syndrome. 

Blood Transfus. 2014; 12(4): 621-623. PubMed | Google 

Scholar 

 

7. Ree IMC, Smits-Wintjens VEHJ, van der Bom JG, van Klink 

JMM, Oepkes D, Lopriore E. Neonatal management and 

outcome in alloimmune hemolytic disease. Expert Rev Hematol. 

2017; 10(7): 607-616.PubMed | Google Scholar 

 

8. Al-Alaiyan S, Al Omran A. Late hyporegenerative anemia in 

neonates with rhesus hemolytic disease. J Perinat Med. 1999; 

27(2): 112-115. PubMed | Google Scholar 

 

9. Strand C, Polesky HF. Delayed anemia in erythroblastosis 

fetalis. Minn Med. 1972; 55(5): 439-441.PubMed | Google 

Scholar 

 

10. Nicaise C, Gire C, Casha P, d'Ercole C, Chau C, Palix C. 

Erythropoietin as Treatment for Late Hyporegenerative Anemia 

in Neonates with Rh Hemolytic Disease after in utero Exchange 

Transfusion. Fetal Diagn Ther. 2002; 17(1): 22-

24. PubMed | Google Scholar 

 

11. Maier RF, Obladen M, Scigalla P, Linderkamp O, Duc G et al. 

The effect of epoetin beta (recombinant human erythropoietin) 

on the need for transfusion in very-low-birth-weight infants, 

European Multicentre Erythropoietin Study Group. N Engl J 

Med. 1994; 330(17): 1173-1178. PubMed | Google Scholar 

 

12. Feldman AG, Sokol RJ. Neonatal Cholestasis. Neoreviews. 

2013; 14(2). PubMed | Google Scholar 

 

13. Rath MEA, Smits-Wintjens VEHJ, Oepkes D, Walther FJ, 

Lopriore E. Iron status in infants with alloimmune haemolytic 

disease in the first three months of life. Vox Sang. 2013; 

105(4): 328-333. PubMed |Google Scholar 

 

14. Smits-Wintjens VEHJ, Rath MEA, Lindenburg ITM, Oepkes D, 

van Zwet EW et al. Cholestasis in Neonates with Red Cell 

Alloimmune Hemolytic Disease: Incidence, Risk Factors and 

Outcome. Neonatology. 2012; 101(4): 306-

310. PubMed | Google Scholar 

javascript:PopupFigure('FigId=1')
javascript:PopupFigure('FigId=2')
javascript:PopupFigure('FigId=3')
javascript:PopupFigure('FigId=4')
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Fyfe%20TM%5bauthor%5d+AND++Appropriate+provision+of+anti-D+prophylaxis+to+RhD+negative+pregnant+women:+a+scoping+review
http://scholar.google.com/scholar?hl=en&q=+Appropriate+provision+of+anti-D+prophylaxis+to+RhD+negative+pregnant+women:+a+scoping+review
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Urbaniak%20SJ%5bauthor%5d+AND++RhD+haemolytic+disease+of+the+fetus+and+the+newborn
http://scholar.google.com/scholar?hl=en&q=+RhD+haemolytic+disease+of+the+fetus+and+the+newborn
https://www.ncbi.nlm.nih.gov/pubmed/12970812
http://scholar.google.com/scholar?hl=en&q=+Prevention+of+Rh+alloimmunization
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Fatih%20Demircioglu%5bauthor%5d+AND++Severe+iron+overload+and+hyporegenerative+anemia+in+a+case+with+rhesus+hemolytic+disease:+therapeutic+approach+to+rare+complications
http://scholar.google.com/scholar?hl=en&q=+Severe+iron+overload+and+hyporegenerative+anemia+in+a+case+with+rhesus+hemolytic+disease:+therapeutic+approach+to+rare+complications
http://scholar.google.com/scholar?hl=en&q=+Severe+iron+overload+and+hyporegenerative+anemia+in+a+case+with+rhesus+hemolytic+disease:+therapeutic+approach+to+rare+complications
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Pessler%20F%5bauthor%5d+AND++Hyporegenerative+anemia+associated+with+Rh+hemolytic+disease:+treatment+failure+of+recombinant+erythropoietin
http://scholar.google.com/scholar?hl=en&q=+Hyporegenerative+anemia+associated+with+Rh+hemolytic+disease:+treatment+failure+of+recombinant+erythropoietin
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Jain%20A%5bauthor%5d+AND++Cholestasis+in+a+neonate+with+ABO+haemolytic+disease+of+newborn+following+transfusion+of+ABO+group-specific+red+cells+compatible+with+neonatal+serum:+inspissated+bile+syndrome
http://scholar.google.com/scholar?hl=en&q=+Cholestasis+in+a+neonate+with+ABO+haemolytic+disease+of+newborn+following+transfusion+of+ABO+group-specific+red+cells+compatible+with+neonatal+serum:+inspissated+bile+syndrome
http://scholar.google.com/scholar?hl=en&q=+Cholestasis+in+a+neonate+with+ABO+haemolytic+disease+of+newborn+following+transfusion+of+ABO+group-specific+red+cells+compatible+with+neonatal+serum:+inspissated+bile+syndrome
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Ree%20IMC%5bauthor%5d+AND++Neonatal+management+and+outcome+in+alloimmune+hemolytic+disease
http://scholar.google.com/scholar?hl=en&q=+Neonatal+management+and+outcome+in+alloimmune+hemolytic+disease
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Al-Alaiyan%20S%5bauthor%5d+AND++Late+hyporegenerative+anemia+in+neonates+with+rhesus+hemolytic+disease
http://scholar.google.com/scholar?hl=en&q=+Late+hyporegenerative+anemia+in+neonates+with+rhesus+hemolytic+disease
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Strand%20C%5bauthor%5d+AND++Delayed+anemia+in+erythroblastosis+fetalis
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strand+C%2C+Polesky+HF.+Delayed+anemia+in+erythroblastosis+fetalis.+Minn+Med.+1972&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strand+C%2C+Polesky+HF.+Delayed+anemia+in+erythroblastosis+fetalis.+Minn+Med.+1972&btnG=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Nicaise%20C%5bauthor%5d+AND++Erythropoietin+as+Treatment+for+Late+Hyporegenerative+Anemia+in+Neonates+with+Rh+Hemolytic+Disease+after+in+utero+Exchange+Transfusion
http://scholar.google.com/scholar?hl=en&q=+Erythropoietin+as+Treatment+for+Late+Hyporegenerative+Anemia+in+Neonates+with+Rh+Hemolytic+Disease+after+in+utero+Exchange+Transfusion
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Maier%20RF%5bauthor%5d+AND++The+effect+of+epoetin+beta+(recombinant+human+erythropoietin)+on+the+need+for+transfusion+in+very-low-birth-weight+infants+European+Multicentre+Erythropoietin+Study+Group
http://scholar.google.com/scholar?hl=en&q=+The+effect+of+epoetin+beta+(recombinant+human+erythropoietin)+on+the+need+for+transfusion+in+very-low-birth-weight+infants+European+Multicentre+Erythropoietin+Study+Group
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Feldman%20AG%5bauthor%5d+AND++Neonatal+Cholestasis
http://scholar.google.com/scholar?hl=en&q=+Neonatal+Cholestasis
https://www.ncbi.nlm.nih.gov/pubmed/23802744
http://scholar.google.com/scholar?hl=en&q=+Iron+status+in+infants+with+alloimmune+haemolytic+disease+in+the+first+three+months+of+life
https://www.ncbi.nlm.nih.gov/pubmed/22354012
http://scholar.google.com/scholar?hl=en&q=+Cholestasis+in+Neonates+with+Red+Cell+Alloimmune+Hemolytic+Disease:+Incidence+Risk+Factors+and+Outcome


Page number not for citation purposes 5 

 

15. Aygun C, Tekinalp G, Gurgey A. Increased fetal iron load in 

rhesus hemolytic disease. Pediatr Hematol Oncol. 2004; 21(4): 

329-333. PubMed | Google Scholar 

 

 

 

 

 

 

16. Yalaz M, Bilgin BS, Köroglu OA, Ay Y, Arikan C et al. 

Desferrioxamine treatment of iron overload secondary to RH 

isoimmunization and intrauterine transfusion in a newborn 

infant. Eur J Pediatr. 2011; 170(11): 1457-

1460. PubMed | Google Scholar 

 

17. Bennardello F, Coluzzi S, Curciarello G, Todros T, Villa S et al. 

Recommendations for the prevention and treatment of 

haemolytic disease of the foetus and newborn. Blood Transfus. 

2015; 13(1): 109-134.PubMed | Google Scholar 

 

 

 

 

 

 

 

Figure 1: Hemoglobin and reticulocyte from birth until 1 year of age 
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Figure 2: Liver enzymes (ALT and AST) from birth until 1 year of age 

 

 

 

 

 

Figure 3: Total and direct bilirubin in the first 4 months of life 
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Figure 4: Ferritin level in the first 4 months of life 
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