


Case report 

Sickle Cell Hepatopathy in a school age child: A near miss 

Abstract
A 10 year old girl known HbSS patient (new to our facility) presented on account of headache, abdominal pain, fever, paleness of the body and yellowness of the eyes. Pertinent examination points revealed a school age female, conscious but lethargic, in significant painful distress, pale and deeply jaundiced. Liver function profile was grossly deranged. Her level of consciousness became altered on the second day of admission. Urgent exchange blood transfusion was done with HbA blood. Her clinical status steadily improved. She was allowed home in the second week of admission. She has remained clinically stable during the outpatient clinic visits subsequently.
Aim: To highlight the role of prompt intervention and exchange blood transfusion in HbSS patients with sickle cell hepatopathy.

Introduction
Sickle cell hepatopathy or sickle hepatopathy is a broad term used to describe liver involvement in sickle cell disease, occurring predominantly in individuals with homozygous haemoglobin S phenotype.1 It encompasses acute sickle hepatic crisis, acute hepatic sequestration, cholangiopathy or sickle cell intrahepatic cholestasis.2–4 Intrahepatic cholestasis is the most severe and fatal form of sickle hepatopathy.5–7 It can develop when an individual with sickle cell anaemia (SCA) experiences vaso-occlusive crisis (VOC). Infection, dehydration and stressful conditions that significantly increase the body’s metabolic rate predispose to VOC.5 Sickle cell hepatopathy may also be a complication of frequent blood transfusion.8,9
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Case Presentation
10 year old girl, known HbSS patient, diagnosed at age 3 years at a peripheral facility following a febrile illness. She was apparently well until about two weeks prior to presentation when she developed abdominal and joint pain. She subsequently developed fever. Onset of pain was insidious. There was no preceding trauma or fall. There was no swelling of the limbs. The degree of the pain gradually worsened and became severe enough to interfere with her performance of routine activities. Pain did not radiate to other parts of her body. Fever was high grade, intermittent and transiently relieved by oral antipyretic. There was yellowness of the eyes and passage of dark coloured urine. There was no history of pruritus or passage of pale stool. Parents initially administered home remedy but later presented to the peripheral facility (where child was referred from) when the severity of symptoms worsened. She was admitted and spent five days on admission prior to discharge.
Two days following discharge from the source of referral, she complained of headache and abdominal pain. She was also noticed to be pale, her eyes were deeply yellow and she could neither sit nor stand without support. Headache was generalised and throbbing. There was no preceding head injury or fall. There was no photophobia, slurred speech, weakness of the limbs, early morning vomiting, personality change or convulsion. Abdominal pain was worse in the right upper quadrant. There was no painful urination, urgency or urinary frequency. She subsequently became prostrated being unable to either sit or stand without support. There was no history of protracted vomiting or passage of frequent loose stool.
She re-presented at the source of referral. Haematocrit at presentation was 11%; there was leucocytosis (26,000/mm3), absolute neutrophilia (90%) and thrombocytopaenia (71,000/mm3). She was transfused one unit of partially sedimented red cells. There was acute blood transfusion reaction during the 2nd session of blood transfusion and transfusion was withheld. She was subsequently referred to our facility for further evaluation and take-over management.
Her past medical history was notable for two previous hospital admissions and a single session of blood transfusion. She has not been symptomatic for at least two years prior to the current illness.  She is regular on routine haematinic (folic acid) and vitamin supplements. She has not had vaccination against encapsulated organisms (typhoid, pneumococcal and meningococcal). She is the only child with phenotype SS in a monogamous family of six children.
Examination revealed an acutely ill pre-pubertal school age girl who was in obvious painful distress. She was febrile (temperature: 39.6ºC), pale and deeply jaundiced.    Anthropometric Findings:
Weight:		27kg
Height:			1.43m
Body surface area:	1.04m2
She was dyspnoeic, tachypnoeic (respiratory rate = 26 cycles/min) and tachycardic (heart rate = 116 cycles/min). Heart sounds were normal. There was marked right upper quadrant tenderness. The liver edge was palpable 9cm below the right costal margin. The spleen was not palpably enlarged. She was conscious but lethargic. There was no other significant examination finding.
The initial working diagnoses were:
· Hyperhaemolytic crisis in a known HbSS patient precipitated by:
                     *Severe Malaria and
                     *Sepsis
· Incipient anaemic heart failure
Table I: Investigations
	CBC
	E,U,Cr
	LFT
	Others

	Hb:     7.6g/dL
	Na+ :     136mmol/L
	Total Bilirubin:              30.2mg/dL
	Coagulation Profile:  Normal

	WBC: 67, 180/mm3
	K+:        3.7mmol/L
	Conjugated Bilirubin:    28.9mg/dL
	

	Neutrophil:  89.4%
	Cl- :      113mmol/L
	Unconjugated Bilirubin:  1.3mg/dL
	HBsAg:                      -ve

	Lymphocyte: 7.4%
	HCO3-:   17mmol/L
	ALT:                               793 U/L
	Anti HCV:                 -ve

	Monocyte:     3.2%
	U:          67mg/dL
	AST:                               843 U/L
	

	Platelet: 126,000/ mm3
	Cr:         2.5mg/dL
	ALP:                               312 U/L
	HIV I & II:                Non reactive

	
	
	GGT:                              181 IU/L
	

	
	
	Total Protein:                   74g/L
	Blood Group:            O Rh +ve

	
	
	Albumin:                          35g/L
	

	
	
	Globulin:                          41g/L
	Malaria RDT:           +ve


Investigations revealed leucocytosis, mild thrombocytopaenia and mild azotaemia. There was conjugated hyperbilirubinaemia (>95% of total) and gross derangement of the liver function panel. Clotting profile was positive, serologies were negative while the rapid diagnostic test was positive.
*CBC:		Complete Blood Count
*E,U,Cr:	Electrolytes, Urea and Creatinine
*LFT:		Liver Function Test
*ALT:		Alanine aminotransferase
*AST:		Aspartate aminotransferase
*ALP:		Alkaline Phosphatase
*GGT:		Gamma glutamyl transferase
*RDT: 	              Rapid Diagnostic Test


Treatment and Course
She was admitted and nursed in cardiac position (30-45°). Supplemental oxygen was  commenced to maintain saturation at >95%. She was commenced on intravenous fluid at maintenance. Intravenous antimalarial (I.V Artesunate) and intravenous antibiotic (I.V Ceftriaxone) were also commenced. Opioid (oral morphine) was  administered for pain relief. A stat dose of diuretic (IV furosemide) was administered to reduce preload to the heart. There was remarkable pain relief  by the second day on admission (reducing the need for opioid administration). However, she remained very ill. There was significant reduction in her level of consciousness with patient barely communicating (Hepatic Encephalopathy Grade III, West Haven Criteria).10 On further review of investigation results (considering especially the conjugated hyperbilirubinaemia and grossly deranged liver function panel) and the deteriorating patient’s clinical state, the initial diagnosis was revised as Sickle Cell Hepatopathy secondary to likely intrahepatic cholestasis. Subsequently, a decision for single volume manual exchange blood transfusion with group compatible, HbA blood was made. While observing strict asepsis, the procedure was carried out via repeated alternating isovolumetric phlebotomy and blood transfusion. It was well tolerated; there was no acute blood transfusion reaction. Within a period of less than 24 hours after the exchange blood transfusion, the patient’s level of consciousness was much better evidenced by coherent communication and spontaneous movement of the limbs. By the fifth day on admission, her clinical parameters had remarkably improved. There was no longer need for supplemental oxygen administration. Fever pattern had settled completely by the seventh day on admission and she had commenced full enteral intake (thus obviating the need for intravenous fluid administration). She was observed on the ward for sustained clinical improvement for another 72 hour period and was subsequently allowed home on the tenth day of admission. Full neurologic examination at discharge did not reveal any neurologic deficits. She has been reviewed at the paediatric haematology outpatient clinic twice (at six weeks interval between the two visits) and she remains clinically stable. Oral Hydroxyurea has been commenced and her liver function profile remains normal. She continues other routine medications (Folic Acid and Proguanil) and will be followed up on a 3-monthly basis to evaluate for sustained clinical progress.
Discussion
Sickle cell disease (SCD) comprises 3 major subtypes: sickle cell anaemia (HbSS and HbS/β0-thalassemia), HbSC, and HbSß+-thalassemia.11,12 Sickle cell anaemia (SCA), the most severe form of SCD, is a genetic disorder that is inherited in an autosomal recessive pattern in which there is a mutation in the beta globin gene resulting in the synthesis of amino acid valine instead of glutamic acid.2,3,13 This is the basis of all the abnormalities experienced in individuals with SCA as the resultant red blood cells (RBCs) have significantly reduced degree of flexibility compared to the normal RBCs and are prone to frequent haemolysis.14–16 

Globally, sickle cell disease is the most common form of haemoglobinopathy.11,16,17 In sub-Saharan Africa (particularly East and West Africa), the prevalence rate of sickle cell disease has been put at 10-45% while in Nigeria alone,  the prevalence rate is about 20-30% with 2-3% of the population carrying the homozygous gene.14,17 The frequency of hepatobiliary affectation in individuals with SCA is about 10-40%.2,3,12 Sickle cell hepatopathy has a slight male preponderance with a mean age at presentation of 11.5years5,17, however, a study in Southeast Nigeria reported a higher female preponderance and age prevalence of  5-8years.18
Sickle cell hepatopathy is characterized by sudden onset of right abdominal pain, deepening jaundice and fever while the physical examination may reveal hepatomegaly.17,19 The laboratory findings include leucocytosis, hyperbilirubinaemia (>15mg/dL) and elevated liver enzymes which may range from mild abnormality of liver function test to life-threatening hepatic failure (as high as >1000IU/L), coagulopathy and acute kidney injury.3,8,9,17. This clinical condition has the propensity of rapid progression to multiple organ dysfunction (necessitating admission into an intensive care unit and mechanical ventilation) with attendant mortality as its sequelae.6,16  Confounding factors like autoimmune hepatitis, extrahepatic obstruction and viral hepatitis should be excluded.9

Proper patient evaluation, hydration and simple or exchange blood transfusion reduce the severity of ongoing liver injury and mortality.3,5,15 For intrahepatic cholestasis which is the most severe form of sickle cell hepatopathy, exchange blood transfusion is the most effective management modality to decrease circulating HbS to a target of <30% and to correct underlying anaemia.6,8 Transfusion with fresh frozen plasma is also done if there are evidences of coagulopathy with liver transplant as the last resort if medical modalities are not successful.8  
Adequate hydration and optimal pain control have been shown to reduce sickling of RBCs which is the basis to the crises experienced in individuals with SCA.3,19 Because these individuals are at risk of auto-splenectomy which puts them at a higher risk of infection with encapsulated organisms, vaccination against these organisms (Salmonella, Pneumococcus, Meningococcus and Haemophilus influenza B) is highly recommended.2,9 Maintaining HbS level, preferably <30%, by daily intake of hydroxyurea or regular exchange transfusion with Hb A blood is also recommended.2,19

Sickle hepatopathy carries a significant risk of mortality, as high as 40%, if the not attended to promptly and appropriately especially when there is significant conjugated hyperbilirubinaemia and liver function tests are grossly deranged as in the index case presented.4,6,17,20 The severity of sickle cell hepatopathy with its attendant high mortality rate has been documented to be greater in adults compared to adolescents.5,16 With prompt and appropriate intervention as exemplified in this case study, the outlook of sickle cell hepatopathy in children is good.
Conclusion
Intrahepatic cholestasis is the most severe manifestation of sickle cell hepatopathy. The triad of fever, right upper quadrant abdominal pain and worsening degree of jaundice in a child with background sickle cell anaemia should heighten the index of suspicion for this condition. Prompt and appropriate intervention measures, particularly exchange blood transfusion, may help reverse this potentially fatal clinical condition.
Strengths and Limitation of the Study
The patient responded very well to prompt intervention (exchange blood transfusion) and her clinical status has remained remarkably significant during the follow up period. Radiological investigations like abdominal ultrasound scan and abdominal computed tomography scan were not done in this patient because the child was gravely ill at presentation and thus these investigations were deferred. These could have further reinforced the diagnosis.
[bookmark: _GoBack]Consent
Informed consent from the parents and assent from the patient were obtained.
Ethical Clearance
The medical ethics committee of the study centre granted a full waiver for a retrospective examination of  the patient’s records for the purpose of this case study. 
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