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Case Report

Introduction

H emolytic-uremic syndrome (HUS) is the most common 
cause of acute renal failure (ARF) in young children. Its 
classical presentation includes micro-angiopathic hemo-

lytic anemia, thrombocytopenia and uremia. In developed coun-
tries more than 80%   of cases diagnosed with HUS have a history 
of acute enteritis caused by a shiga-like toxin produced by Esch-
erichia coli 0157:H7.1,2 Non-diarrheal and sporadic recurrent fa-
milial causes of HUS are associated with low complement (C3) 
levels due to complement dysregulation.3 Asphyxia   is resulted 
from compromised   gas exchange in the fetus or neonate   and 
leads to progressive hypoxemia, hypercapnia, and metabolic aci-
dosis. If untreated, asphyxia further progresses to multi-organ 
damage such as renal, hepatic, and cardiac failure, in addition to 
encephalopathy and vascular damage.4,5 The underlying mecha-
nisms of prenatal asphyxia (PA) may begin in the antepartum, in-
trapartum or postpartum periods. 5 In this article we discuss the 
case of a neonate born with PA and biological features compatible 
with HUS.

Case Report

A 39-year-old female presented to our hospital with complaints 

of decreased fetal movement from three days prior, at 37 weeks 
of gestational age (GA). The fetus had bradycardia, with a fetal 
heart rate (FHR) of 50 and ascites as visualized on sonography. 
Before 37 GA, she had suitable prenatal care (PNC); all prena-
tal examinations and sonographies were normal. At birth, the boy 
was cyanotic with a heart rate < 60 beats per minute and gen-
eralized edema (scalp, limbs, ascites, scrotom). His birth weight 
(2900 g), length  (50 cm), and head circumference (35 cm) were 
all normal for GA. His APGAR scores were 1 (1 minute), 3 (5 
minutes), and 7 (10 minutes). The infant was resuscitated at birth. 
Cord blood gas values were: pH (7.07), HCO3 (11mmol/L), and 
CO2 (57mmHg). His blood analysis was remarkable for anemia 
and thrombocytopenia with the following results: WBC (23500/
m3), red blood cells (RBC; 3.25×106), Hb (10g/L), Plt (80000/
m3), with schistocytes (32%) and fragmented RBCs. Peripheral 
blood smear (PBS) showed schistocytes, helmet and burr cells, 
as reported by the pathologist. Thrombocytopenia continued over 
the next two weeks, however the anemia was corrected following 
blood exchange and packed cell transfusion. One-hour post-par-
tum laboratory values were: BUN (10mg/dL), Cr (1mg/dL), Na+ 
(132meq/L), K+ (3.1meq/L), Alb (3.2g/dL), Bil (4.5mg/dL), and 
LDH (5700IU/L). Urinalysis was remarkable for 2+ blood, RBC 
(70 – 80), and 2+ protein.  At 34 hours post-partum, he was anuric, 
with increased serum Cr (2.1mg/dL), BUN  (14.2mg/dL), Na+ 
(112meq/L), K+ (6.3meq/L), Bil (8.4mg/dL), indirect Bil (7.8mg/
dL), Hb (11g/L), and Plt (44000/m3).

Exchange transfusion is the removal of a person`s whole blood, 
RBC or Plt with the intent to replace them with transfused blood 
products. It is used in the treatment of severe neonatal jaundice, 
newborn hemolytic disorders, neonatal polycythemia, severe 
chronic anemia in the uteru , severe sepsis, metabolic derange-
ments, and intoxication. An exchange transfusion with fresh 
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whole blood was performed in this patient, with the transfusion 
of fresh frozen plasma (10 ml/kg) over four successive days. 
After the blood exchange, at 38 hours post-partum the patient’s 
urine output was 0.6 ml/kg, which normalized at day four. By day 
seven, serum Cr and BUN levels returned to normal. Following 
the exchange transfusion, his anemia was corrected, however Plts 
normalized on day 16.  His C3 level was lower than normal at day 
16, when he was discharged. As previously mentioned, the moth-
er had good PNC and normal exams prior to 37 weeks of GA. 
She did not have hypertension or diabetes mellitus. The TORCH 
study in both the mother and baby was negative. We ruled out 
any abnormal pathology or infection in the placenta. According to 
clinical and para-clinical
diagnosis.

Discussion

We report the case of a neonate who presented with PA, low 
APGAR scores, and umbilical cord acidosis (pH = 7.07). Dur-
ing the  elevated Cr 
(2.1mg/dL), anemic (Hb = 10g/L), and had thrombocytopenia (Plt 
= 80000/m3). His LDH level was 5700IU/L and there were schis-
tocytes (32%) and fragmented RBC in his PBS, which favored a 
diagnosis of hemolytic anemia.6

PA -
panied by the development of acidosis.7 Multiple parameters can 
be used  
low APGAR scores, metabolic acidosis and/or multiple organ 
failure.8,9 The underlying etiology of PA must be determined, as 
PA is secondary to other conditions that are of either maternal, 
placental or fetal etiologies.4,10

According to the mother’s normal history and PNC, we elimi-
nated any maternal etiology. The placenta was sent for pathology 
which was normal and microbial cultures were negative. Accord-
ing to biological features, the most compatible diagnosis was 
HUS because of the patient’s symptoms of micro-angiopathic he-
molytic anemia, thrombocytopenia, and uremia.2,11 HUS as seen 
in this patient with low complement (C3) levels occurs during the 

 associated diarrhea, a high recur-
rence, and positive familial history.12

Biran et al. have reported the cases of three neonates with PA 
and neonatal atypical HUS.13 Their cases were born with PA and 

then became anuric with presentations compatible with our case. 
Severe anemia and microthrombi formation that result from HUS 
are two pathways that lead to brain damage and asphyxia.2,14 From 
our experience, we have noticed that neonatal atypical HUS can 
involve the brain, especially when it occurs during the prenatal 
period and manifests similar PA.  

References

1. Bibb WF, Green 
JH, et al. Hemolytic uremic syndrome study collaborators .The United 
States national prospective hemolytic uremic syndrome study, micro-

Y infect Dis. 
2001; 183: 1063 – 1070.

2. Elliot Ej, Robins-brown Rm. Hemolytic  uremic syndrome . Curr 
Probl Pediatr Adolesc Health Care.2005, 35: 305 – 344.

3. Bonnardeaux A, Pichette V. Complement dysregulation in hemolytic 
uremic syndrome. Lancet. 2003; 362: 1514 – 1516.

4. Johnston MV, Trescher WH, Ishida A, Nakajima W. Neurobiology 
of hypoxic-ischemic injury in developing brain. Pediatr Res. 2001; 
49: 735.

5.  a causal reaction between acute 
intra partum events and cerebral palsy: international consensus state-
ment. BMJ. 1999; 319: 1054 – 1059

6. Levi M, de youge E, Meijers Y. The diagnosis of disseminated intra-
vascular coagulation. Blood Rev. 2002; 16: 217 – 223.

7. van Handel M, Swaab H, de Vries LS, Jongmans MJ .Long term cog-
nitive and behavioral consequences of neonatal encephalopathy fol-
lowing perinatal asphyxia: a review. Eur J pediatr. 2007; 166: 645 
– 654.

8. Dilenge Me, Majnemer A, Shevell MI. Long  term developmental 
outcome of asphyxiated term neonates. J Child Neurol. 2001; 16: 781 
– 792

9. Doster D, Lie RT, Markestad T. Joint association of APGAR scores 
and early neonatal symptoms with minor disabilities at school age. 
Arch Dis child fetal neonatal Ed. 2002; 86: F16 – F21. 

10. Shah P, Riphagen S, Beyene J, Perlman J. Multi organ dysfunction in 
infancy with post-asphyxial hypoxic-ischemic encephalopathy. Arch 
Dis Child Fetal Neonatal Ed. 2004; 89: F152.

11. Politp MG, KirsztainGM. Thrombotic thrombocytopenic purpura/he-
molytic uremic syndrome.universidade federal de sao Paulo,Brazil . J 
Bras Nefrol. J Bras Nefrol. 2010; 32(3): 303 – 315.

12. Buddles MR, Donne RL, Richards A, Goodship J, Goodship TH 
.Complement factor H Gene mutation associated with autosomal 
recessive atypical hemolytic uremic syndrome. Am J Genet. 1999; 
65: 1538 – 1546.

13. Biran V, Fau S, Jamal T, Veinberg F, Renolleau S, Gold F. Perinatal 
asphyxia may present with features of neonatal atypical hemolytic 
uremic syndrome. Pediatr Nephrol. 2007; 22: 2129 – 2132. 

14. McGuire W. Perinatal asphyxia. Clin Evid. Clin Evid. 2006; 15: 511 
– 519.


