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1 	 | 	 INTRODUCTION

Hepatocellular	 carcinoma	 is	 the	 second	 most	 common	
pediatric	primary	hepatic	malignancy	 following	hepato-
blastoma.	 Hepatitis	 virus-	associated	 HCC	 in	 children	 is	
mainly	 HBV	 related,	 and	 most	 children	 with	 HCC	 are	
HBsAg	seropositive.1	Hepatitis	B	virus	(HBV)	 is	directly	

oncogenic	by	incorporating	into	host	genetic	material.2,3	
Pediatric	HCC	is	typically	diagnosed	in	older	children	and	
adolescents.	 The	 majority	 of	 pediatric	 HCC	 (70%)	 arise	
on	a	normal	 liver,	with	 the	 remaining	30%	occurring	 in	
the	background	of	chronic	liver	diseases	such	as	cirrho-
sis,	metabolic	disorders,	chronic	cholestasis,	and	chronic	
viral	hepatitis.4
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Abstract
Hepatitis	B	virus	is	a	known	carcinogen	for	hepatocellular	carcinoma,	which	is	
rare	in	the	pediatric	population.	We	report	a	13-	year-	old	patient	with	hepatitis	B	
surface	 antigen-	positive	 multifocal	 hepatocellular	 carcinoma	 in	 a	 noncirrhotic	
liver.	Her	APRI	score	was	0.24.	Her	BCLC	stage	was	C,	and	her	caregiver	opted	
for	palliative	care.
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2 	 | 	 CASE REPORT

A	13-	year-	old	adolescent	girl	presented	to	the	emergency	
unit	of	Cape	Coast	Teaching	Hospital,	Ghana,	with	a	1-	
month	history	of	right	upper	quadrant	pain	and	abdomi-
nal	distension.	This	was	associated	with	fever,	dark	stool,	
weight	loss,	and	jaundiced	sclera	but	no	bone	pain,	vomit-
ing,	seizure,	or	cough.	There	was	no	prior	episode	of	jaun-
dice	or	a	history	of	blood	transfusion.	She	was	said	to	have	
received	all	her	immunizations;	unfortunately,	her	child	
health	record	book	was	not	available	for	confirmation.	The	
antenatal	record	book	of	her	mother	was	also	unavailable	
to	determine	her	hepatitis	B	status	during	pregnancy.	Her	
primary	 caregiver	 was	 her	 mother,	 a	 30-	year-	old	 trader.	
Her	ECOG	clinical	performance	status	was	grade	2.	Her	
parents	were	divorced,	 so	additional	 first-	hand	 informa-
tion	could	not	be	obtained	about	her	father.

She	 was	 febrile	 (39.0°C),	 tachycardic	 (134  bpm),	 had	
a	 tinge	of	 scleral	 jaundice,	was	mildly	pale,	and	wasted.	
Abdominal	examination	revealed	a	tender,	firm,	and	nod-
ular	liver,	which	measured	23 cm	below	the	right	subcos-
tal	margin.	No	other	abdominal	mass	was	palpated.	There	
were	no	peripheral	stigmata	of	chronic	liver	disease	such	
as	 finger	 clubbing,	 palmar	 erythema,	 and	 leukonychia.	
Other	systemic	examinations	were	grossly	intact.

Abdominal	ultrasound	showed	a	grossly	enlarged	liver	
measuring	20–	23 cm	with	the	presence	of	multiple	solid	
echogenic	 nodules	 of	 varying	 sizes	 distributed	 through-
out	 both	 lobes	 of	 the	 liver.	 Two	 of	 the	 largest	 nodules	
measured	were	(6.99 × 5.4)	cm	and	(5.34 × 6.12)	cm.	The	
spleen	and	all	other	organs	were	sonographically	normal.	
The	 radiological	 diagnosis	 listed	 was	 a	 primary	 hepatic	
malignancy	to	query	metastatic	 lesions.	Chest	X-	ray	was	
normal.	A	complete	blood	count	showed	an	elevated	WBC	
of	20.9 × 109/L	with	an	accompanying	 increase	 in	gran-
ulocytes	14.2 × 109/L,	low	hemoglobin	8.2 g/dl,	elevated	
platelets	644/µl,	and	an	elevated	ESR	of	136 mm/hr.	Blood	
and	urine	culture	with	sensitivity	tests	yielded	no	bacterial	
growth.	The	peripheral	blood	film	comment	was	insignif-
icant.	 Liver	 chemistries	 were	 as	 follows:	 aspartate	 ami-
notransferase	(AST)	55 U/L,	alkaline	phosphatase	(ALP)	
448 U/L,	and	gamma-	glutamyl	transferase	170 U/L.	ALT	
and	 albumin	 were	 within	 the	 normal	 range.	 The	 other	
parameters	of	 the	 liver	chemistries	were	essentially	nor-
mal.	 The	 clotting	 profile	 revealed	 an	 elevated	 INR	 and	
aPTT	of	1.89	and	67.7,	respectively.	Her	Child-	Pugh	class	
was	 B.	 Lactate	 dehydrogenase	 was	 elevated	 341  IU/L.	
Serum	 alpha-	fetoprotein	 was	 as	 high	 as	 1677.1  IU/ml.	
Quantitative	human	chorionic	gonadotropin	was	normal.	
Renal	function	tests	with	electrolytes	were	all	within	nor-
mal	ranges.

An	 initial	 viral	 screen	 was	 positive	 for	 HBsAg	 and	
negative	 for	 hepatitis	 C	 and	 HIV.	 A	 follow-	up	 viral	

profile	depicted	a	chronic	 infection	with	high	 infectivity	
evidenced	by	the	presence	of	the	surface	antigen	(HBsAg),	
core	antibody	(cAb),	and	e	antigen	(HBeAg)	with	the	ab-
sence	 of	 the	 core	 IgM	 (HBcIgM)	 and	 surface	 antibody	
(HBsAb).	Her	viral	load	was	2053 copies/ml.

Computed	 tomography	 of	 the	 abdomen	 and	 pelvis	
with	 contrast	 showed	 a	 markedly	 enlarged	 liver	 with	 a	
nodular	surface.	There	were	multiple,	 ill-	defined,	hypo-	,	
and	 hyperdense	 lesions	 predominantly	 in	 the	 right	 lobe	
(Figure  1).	 The	 largest	 lesion	 measuring	 11.1  ×  9.6  cm	
was	noted	in	segment	5.	The	lesions	showed	arterial	phase	
enhancement	 and	 minimal	 washout	 in	 the	 portovenous	
phase.	The	lesions	showed	areas	of	nonenhancement	sug-
gestive	of	necrosis	or	hemorrhage.	Enlarged	lymph	nodes	
were	noted	along	the	superior	mesenteric	artery	and	coe-
liac	trunk.	Mild	ascites	were	noted.	The	portal	vein	was	di-
lated	with	a	filling	defect	indicative	of	tumor	thrombosis.	
The	 lesions	compressed	 the	 intra-		and	 infrahepatic	 infe-
rior	vena	cava.	The	other	abdominal	organs	were	normal.	
The	 differential	 diagnoses	 listed	 by	 the	 radiologist	 were	
multicentric	 hepatocellular	 carcinoma	 and	 hepatoblas-
toma.	The	pelvic	findings	were	bilateral	ureteric	and	uri-
nary	bladder	wall	calcifications.	GeneXpert	test	for	MTB	
on	sputum	sample	was	negative.

Histological	examination	of	the	lesion	with	routine	he-
matoxylin	and	eosin	staining	showed	disorganized	archi-
tecture	by	mildly	pleomorphic	dysplastic	hepatocytes,	and	
some	 show	 intranuclear	 pseudoinclusions.	 The	 lesional	
cells	form	pseudoglands	and	microtrabeculae	(thickened	
plates).	The	 trabeculae	 are	 wrapped	 by	 endothelial	 cells	
(Figure  2D).	 The	 architecture	 and	 cytomorphology	 sug-
gested	 a	 moderately	 differentiated	 hepatocellular	 carci-
noma,	 which	 was	 confirmed	 by	 immunohistochemical	
staining	with	hep	PAR-	1	showing	diffuse	strong	cytoplas-
mic	 staining	 (Figure  2E)	 and	 negative	 pan-	cytokeratin	
staining	(Figure 2F).

The	 provisional	 diagnosis	 was	 an	 abdominal	 malig-
nancy	complicated	by	anemia	and	sepsis.	The	final	diag-
nosis	was	hepatitis	B	 surface	antigen-	positive	multifocal	
hepatocellular	 carcinoma	 in	 a	 noncirrhotic	 liver	 with	
BCLC	stage	C.

She	 was	 started	 on	 intravenous	 cefotaxime	 2  g	 daily	
and	 metronidazole	 260  mg	 three	 times	 daily.	 She	 was	
transfused	 with	 a	 unit	 of	 blood.	 Paracetamol	 and	 mor-
phine	were	added	for	pain	control.	She	was	administered	
intramuscular	vitamin	K	10 mg	three	times	daily	for	24 h.

Fever	settled	on	day	4	of	 intravenous	antibiotics,	and	
the	elevated	INR	and	aPTT	corrected	after	the	administra-
tion	of	parenteral	vitamin	K.	She	spent	a	total	of	21 days	
on	admission	and	was	discharged	home	on	analgesics.

The	 mother	 was	 counseled	 on	 the	 prognosis	 of	 the	
child's	condition.	She	did	not	consent	to	any	further	med-
ical	care	and	opted	for	home	palliative	care.
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3 	 | 	 DISCUSSION

Hepatitis	B	virus	has	been	well	established	as	a	substan-
tial	carcinogen.	It	 is	well	documented	that	the	virus	can	
be	integrated	into	the	host	genome,	leading	to	changes	in	
genomic	 function	 or	 chromosomal	 instability.5	 A	 study	
performed	 by	 Chang	 et	 al.6	 in	 Taiwan	 showed	 integra-
tion	of	hepatitis	B	viral	DNA	into	the	host	cellular	DNA	
sequences	 upon	 analyzing	 hepatocellular	 carcinoma	 tis-
sues	of	eight	children.	A	pattern	of	single-	site	integration	
in	four	children	and	a	multiple-	site	integration	pattern	in	
one	child	was	demonstrated.	In	the	remaining	three	chil-
dren,	however,	viral	DNA	could	not	be	demonstrated	 in	
the	tumor	tissues.

Fibrogenesis	represents	a	major	driving	force	in	the	de-
velopment	of	 liver	 fibrosis	with	progression	 to	cirrhosis.	
Liver	fibrosis	leads	to	cirrhosis	and	all	the	complications	
of	 end-	stage	 liver	disease	 including	portal	hypertension,	
ascites,	 encephalopathy,	 synthesis	 dysfunction,	 and	 im-
paired	 metabolic	 capability.	 Identifying	 liver	 fibrosis	
is,	 therefore,	 important	 to	 evaluate	 the	 severity	 of	 liver	
damage	and	to	establish	a	prognosis.	Currently,	the	gold	
standard	 in	 the	assessment	 for	 liver	 fibrosis	 is	a	biopsy.7	
Due	to	the	invasiveness	of	liver	biopsy,	noninvasive	alter-
natives	 such	 as	 aspartate	 transaminase-	to-	platelet	 ratio	
(APRI)8	among	others	have	been	developed	for	measuring	

the	degree	of	fibrosis.	APRI	score	is	advantageous	as	it	in-
corporates	 laboratory	data	that	are	routinely	obtained	as	
a	standard	of	care	 into	a	simple	biomarker	 formula	 that	
is	easy	to	perform	and	reproduce.	The	formula	for	APRI	
as	described	in	the	original	article8	is	APRI:(AST/[ULN]/
PLT	[109/L]) × 100.	 Its	utility	has	been	proved	 in	adults	
but	with	few	reports	 in	children.9	A	study	performed	by	
Zhijian	 et	 al.10	 to	 investigate	 the	 diagnostic	 accuracy	 of	
APRI	for	the	prediction	of	the	fibrosis	stage	of	adolescents	
with	HBV-	related	fibrosis	and	inflammation	showed	that	
the	score	(0.86 ± 0.58)	for	patients	with	mild	liver	fibrosis	
was	significantly	lower	than	the	patients	with	significant	
fibrosis	(1.39 ± 0.95;	p < 0.01).	Flores-	Calderón	et	al11	also	
evaluated	 the	utility	of	Fibrotest®	 score	and	APRI	 in	 the	
liver	biopsies	of	68	Mexican	children	with	CLD.	The	study	
aimed	to	identify	the	suitability	of	these	two	methods	in	
identifying	children	with	liver	fibrosis.	The	outcome,	with	
respect	to	APRI	in	differentiating	between	advanced	fibro-
sis	(METAVIR > F3)	and	no	fibrosis	(METAVIR	F0)	was	
AUROC = 0.97	(95%	CI	0.92–	1.00)	(cutoff	value	0.82),	sen-
sitivity	88%	(95%	CI	68–	96)	and	specificity = 100%	(95%	CI	
46–	100).	Similar	 results	were	 found	 in	other	 studies.12,13	
These	 findings	 indicate	 that	 the	 APRI	 score	 performed	
reasonably	well	in	fibrosis	assessment	as	they	could	differ-
entiate	between	no	or	insignificant	fibrosis	and	significant	
fibrosis	 in	 children.	Therefore,	 an	 APRI	 score	 of	 0.24	 in	

F I G U R E  1  (A–	D)	shows	triple-	phase	
CT	scan	of	the	liver.	(A)	Noncontrast	
image	of	the	liver	showing	isodense	
lobulated	extracapsular	masses	in	
segments	V	and	VI.	(B)	Arterial	phase	
image	shows	heterogeneous	contrast	
enhancement	of	the	masses.	The	
nonenhancing	foci	are	suggestive	of	
necrosis	or	hemorrhage.	(C)	Portovenous	
phase	shows	washout	of	contrast	medium	
becoming	hypoattenuating	relative	to	
the	normal	liver	parenchyma.	A	large	
minimally	enhancing	hypodense	filling	
defect	is	noted	in	the	portal	vein	indicative	
of	tumor	thrombus.	Enlarged	lymph	
nodes	were	noted	along	the	superior	
mesenteric	artery	and	coeliac	trunk	(not	
shown	in	these	images).	(D)	Delayed	
phase	with	evidence	of	capsule	formation.	
Mild	ascites

(A) (B)

(C) (D)
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our	case	can	indicate	the	lack	of	significant	liver	fibrosis.	
An	AST	value	of	35	was	used	as	the	upper	limit	of	normal	
(ULN).	Although	the	abdominal	ultrasonographic	images	
of	our	patient	could	not	be	retrieved,	there	was	no	sono-
graphic	evidence	of	liver	cirrhosis	from	the	formal	report.	
Second,	normal	liver	parenchyma	was	seen	on	the	abdom-
inal	CT	scan.	Splenomegaly	is	often	used	radiologically	as	
an	indicator	of	cirrhosis.	The	clinical	syndrome	whereby	
hematological	 changes	 of	 thrombocytopenia	 and	 neu-
tropenia	occur,	 in	association	with	cirrhosis	and	spleno-
megaly,	is	known	as	hypersplenism.14	None	of	these	were	
observed	in	our	patient.	Hence,	the	mild	ascites	noted	on	
the	 abdominal	 CT	 could	 be	 attributed	 to	 HCC-	induced	
portal	 vein	 thrombosis	 and	 not	 portal	 hypertension	 due	
to	 the	 absence	 of	 both	 peripheral	 stigmata	 of	 CLD	 and	
hypersplenism.

With	 respect	 to	hepatocellular	 function,	 two	markers	
that	can	be	looked	at	are	albumin	and	PT	time.15	The	INR	
is	 commonly	 used	 as	 a	 surrogate	 for	 the	 PT	 value.	 Her	
serum	albumin	level	(40 g/dl)	was	normal.	She,	however,	
had	a	prolonged	INR,	which	was	corrected	by	the	admin-
istration	of	parenteral	vitamin	K.	Gamma	carboxylation	is	
markedly	affected	in	a	nonfunctional	or	a	poorly	function-
ing	 liver,	 irrespective	of	 the	presence	of	vitamin	K.	This	
is	the	basis	for	parenteral	administration	of	vitamin	K	to	
patients	who	have	elevated	PT	values.	Correction	of	 the	

PT	value	informs	that	the	synthetic	function	of	the	liver	
is	probably	still	within	normal	limits,	and	the	deficiency	
most	likely	is	due	to	obstruction.16	It	is,	therefore,	useful	
to	 recheck	 the	 INR	 value	 after	 administration	 of	 paren-
teral	vitamin	K,	which	we	did	in	our	case.	On	the	contrary,	
the	administration	of	vitamin	K	in	patients	with	cirrhosis	
does	not	affect	INR	changes.17

AFP	is	considered	to	be	the	most	useful	biomarker	for	
HCC	evaluation,	and	it	is	seen	to	be	raised	in	more	than	
half	of	patients.18

In	Ghana,	HBV	vaccination	under	the	EPI	was	started	
in	2002	comprising	of	three	doses	of	diphtheria,	pertus-
sis,	tetanus,	hemophilus	influenzae	type	B,	and	hepatitis	
B	(DPT/HiB/hepB)	5	in	1	vaccine	at	6,	10,	and	14 weeks	
of	 age.19	 This	 timeline	 qualifies	 our	 patient	 to	 have	
been	immunized	since	she	was	born	after	this	initiative.	
Although	 her	 immunization	 records	 were	 unavailable	
to	 ascertain	 her	 definite	 and	 full	 vaccination	 history,	 a	
negative	 surface	 antibody	 (HBsAb)	 indicates	 a	 lack	 of	
immunity.20	On	the	other	hand,	interpretation	of	her	full	
viral	profile	depicted	a	chronic	infection	with	high	infec-
tivity	 evidenced	 by	 the	 presence	 of	 the	 surface	 antigen	
(HBsAg),	 core	 antibody	 (cAb),	 and	 e	 antigen	 (HBeAg)	
with	the	absence	of	the	core	IgM	(HBcIgM)	and	surface	
antibody	 (HBsAb).21	Again,	due	 to	 the	unavailability	of	
her	vaccination	records,	the	timeline	to	this	past	infection	

F I G U R E  2  Shows	(×400)	(A)	
pseudoglandular	formation	(black	arrow)	
and	trabeculae	(black	arrowhead).	(B)	
Pleomorphic	hepatocytes	(black	arrow).	
(C)	Pleomorphic	dysplastic	hepatocytes	
with	intranuclear	pseudo	inclusions	
(black	arrows).	(D)	microtrabeculae	
wrapped	by	endothelial	cells	(two	black	
arrows).	(E)	Shows	(×100)	diffuse	strong	
cytoplasmic	staining	with	hepPAR-	1.	
(F)	Shows	negative	staining	with	pan-	
cytokeratin

(A) (B)

(C) (D)

(E) (F)
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was	impossible	to	establish.	A	positive	HBeAg	in	our	pa-
tient	is	also	a	factor	that	increases	her	risk	of	developing	
hepatocellular	carcinoma.22	A	viral	load	above	2000 IU/
ml	as	identified	in	our	patient	is	a	significant	predictor	of	
hepatocarcinogenesis.23

The	presence	of	disorganized	architecture	with	thick-
ened	plates	(trabeculae),	nuclear	pleomorphism,	nuclear	
pseudoinclusions,	and	endothelial	cell	wrapping	of	tumor	
cells	and	immunoreactivity	for	hep	PAR-	1	is	typical	of	he-
patocellular	carcinoma.24

Owing	to	the	majority	(70%)	of	pediatric	HCC	occur-
ring	in	normal	liver,	the	absence	of	accompanying	liver	
cirrhosis	 should	 theoretically	 permit	 significant	 ana-
tomic	resection	thanks	to	hepatic	reserve	while	reserving	
liver	transplantation	for	unresectable	tumors.	However,	
hepatocellular	 carcinoma	 is	 different	 from	 other	 ma-
lignancies	because	 the	prognosis	 is	not	only	dependent	
upon	 the	 tumor	 stage	 but	 also	 on	 the	 liver	 function	
impairment	 due	 to	 accompanying	 liver	 cirrhosis.	 The	
Barcelona	 Clinic	 Liver	 Cancer	 (BCLC)	 staging	 system	
is	the	commonly	used	classification	system	to	guide	the	
clinical	 management	 of	 HCC.25	 The	 three	 components	
are	 the	 tumor	 status	 (defined	 by	 tumor	 size	 and	 num-
ber,	the	presence	of	vascular	invasion,	and	extrahepatic	
spread),	liver	function	(defined	by	the	Child-	Pugh	class),	
and	clinical	performance	status	of	the	patient	(defined	by	
the	ECOG	classification).	Our	patient	had	a	portal	vein	
invasion,	 Child-	Pugh	 class	 B,	 and	 clinical	 performance	
status	of	2.	These	parameters	placed	her	at	an	advanced	
stage	(BCLC	C).	Patients	at	this	stage	are	recommended	
to	 be	 evaluated	 for	 systemic	 therapy.26	 However,	 the	
child's	mother	refused	further	medical	care	and	opted	for	
home	palliative	care.	Despite	the	mother's	refusal	of	fur-
ther	medical	care,	the	prognosis	was	poor	as	the	overall	
survival	at	this	stage	is	11 months.25

One	 other	 limitation	 was	 the	 unavailability	 of	 the	
mother's	 antenatal	 record,	 without	 which	 we	 could	 not	
establish	any	possibility	of	vertical	transmission.

4 	 | 	 CONCLUSIONS

Africa	is	an	endemic	region	for	HBV,	and	although	hepa-
tocellular	 carcinoma	 is	 rare	 in	 the	 pediatric	 population,	
it	should	be	considered	a	differential	diagnosis	in	a	child	
presenting	 with	 an	 abdominal	 mass	 and	 HBsAg	 posi-
tive.	Second,	regular	ultrasound	surveillance	for	chronic	
HBsAg	seropositive	children	may	be	helpful	in	early	iden-
tification	of	hepatic	lesions.
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