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Diagnosis	- Adult	Acute	Lymphoblastic	Leukemia	(ALL)	
• Symptoms/signs	include:

• Fever
• Increased	risk	of	infection	(especially	bacterial	infections	such	as	pneumonia)
• Thrombocytopenia
• Anemia
• Pallor
• Tachycardia
• Fatigue,	Weakness,	Breathlessness
• Headache
• Bone	pain,	joint	pain	(caused	by	the	spread	of	"blast"	cells	to	the	surface	of	the	

bone	or	into	the	joint	from	the	marrow	cavity)
• Enlarged	lymph	nodes,	liver,	and/or	spleen	
• Pitting	edema	(swelling)	in	the	lower	limbs	and/or	abdomen
• Petechiae

• Characteristics	are	quite	similar	to	acute	lymphoblastic	lymphoma	(ALL)
• Comprises	about	2%	of	all	NHLs	in	adults
• Sub-type	of	lymphoma	that	is	generally	of	T-cell	origin

• Patients	with	predominately	nodal	disease	at	presentation	are	classified	as	LBL	whereas	
those	with	primarily	disease	in	the	marrow	or	peripheral	blood	are	classified	as	ALL.

• Historically,	no	standard	of	care	treatment	specifically	designed	for	LBL

• Only	20-40%	of	adults	with	ALL	are	cured



ALL	Classification	



ALL	Classification	– (2)	
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Category: Myeloid Neoplasms and acute leukemia (WHO 2016) > Precursor Lymphoid Neoplasms

Relapsed ALL - 2.
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leukemia/lymphoma

Relapsed T-cell ALL - 1.



Pathology	– T	lineage	ALL

Image	B.		T-cell	lymphoblastic	lymphoma/leukemia.	Cytology	of	
lymphoblasts reveals	medium	sized	cells	with	delicate	unclumped
chromatin,	convoluted	nuclear	membrane	and	small	but	distinct	nucleoli.	

Image	A. T-cell	lymphoblastic	lymphoma/leukemia	in	bone	marrow	
biopsy.	Neoplastic	lymphocytes	surround	residual	megakaryocytes	and	
erythroid precursors.	H&E	section	of	formalin	fixed	tissue.

A. B.

• Pathology:
• IHC	panel:	CD45	(LCA),	CD19,	CD20,	CD79a,	CD3,	CD2,	CD5,	CD7,	TdT,	CD1a,	CD10,	or	Cell	surface	

marker	analysis	by	flow	cytometry:	kappa/lambda,	CD45,	CD3,	CD5,	CD19,	CD10,	TdT,	CD13,	CD33,	
CD1a,	cytoplasmic	CD3,	CD22,	myeloperoxidase



Schema	for	the	genetic	pathogenesis	of	B-ALL	

Stephen	P.	Hunger,	and	Charles	G.	Mullighan Blood 2015;125:3977-3987

©2015 by American Society of Hematology



Prevalence	of	ALL	subtypes	across	age	groups
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Frequency	of	primary	chromosomal	abnormalities	in	
children	and	adults	with	B-cell	precursor	ALL

Anthony	V.	Moorman	Haematologica 2016;101:407-416
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Frequency	of	subtypes	of	Ph-like	ALL
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Overview	of	key	co-operating	mutations	in	relation	to	
distinct	genetic	subtypes	of	B-cell	precursor	ALL

Anthony	V.	Moorman	Haematologica 2016;101:407-416
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ABL1-class	rearrangements	in	Ph-like	ALL

Stephen	P.	Hunger,	and	Charles	G.	Mullighan Blood 2015;125:3977-3987
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The	landscape	of	genetic	alterations	in	T-ALL	

Mark	R.	Litzow,	and	Adolfo	A.	Ferrando Blood	2015;126:833-841
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• Adaptation	of	pediatric	protocols	of	intensive	chemotherapy	and	
CNS	prophylaxis	has	led	to	marked	improvements	in	outcomes	in	
adults

• Numerous	chemotherapy/radiotherapy	regimens	are	similar	in	
dose	and	schedule	to	ALL	regimens

• Common	features	of	these	regimens	include:
• Induction	therapy
• CNS	prophylaxis
• Consolidation	therapy
• Subsequent	maintenance	therapy	for	12	to	18	months

• Long-term	disease-free	survival	rates	between	40-70%

ALL	Treatment	- General	Principles	



ALL	Treatment	– Overall	Structure	

• Remission	induction	– Defined	as	>	5%	leukemic	blasts	in	the	bone	marrow	
• Combination	of	prednisolone	or	dexamethasone,	vincristine,	asparaginase

and	daunorubicin to	induce	remission.
• CNS	prophylaxis	- achieved	by	irradiation,	cytarabine +	methotrexate,	or	

liposomal	cytarabine

• Consolidation/intensification	– uses	high	doses	of	IV	multidrug	chemotherapy.		
Can	be	delivered	through	an	Ommaya	reservoir

• Vincristine,	cyclophosphamide,	cytarabine,	daunorubicin,	etoposide,	
thioguanine,	or	mercaptopurine

• CNS	– intrathecal	methotrexate	or	cytarabine is	combined	with	or	without	
irradiation

• Maintenance	therapy	– Aim	is	to	kill	any	residual	cell	that	was	not	killed	by	
remission	induction

• Daily	oral	mercaptopurine,	once	weekly	oral	methotrexate,	once	monthly	5-
day	course	of	IV	vincristine	and	oral	corticosteroids	are	used

• Usually	lasts	2	years	for	adults



ALL	– Frontline	Treatment	



Treatment	Algorithm	– T-lineage	ALL	

Blood 2015	126:833-841;	doi:	https://doi.org/10.1182/blood-2014-10-551895



Treatment	approach	to	adult	patient	with	
relapsed	Ph+ B-ALL.	

Noelle	V.	Frey,	and	Selina	M.	Luger	Blood 2015;126:589-596
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Treatment	



Treatment	of	relapsed/refractory	ALL	- Blinatumomab



Blinatumomab: a	novel	bispecific	construct	that	reacts	simultaneously	to	normal	CD3+ T	
cells	and	CD19+ ALL	cells,	creating	a	tight	intercellular	connection	followed	by	T	cell–

mediated	cytotoxicity	exerted	on	CD19+	blast	cells	(BiTE mechanism)

Renato	Bassan Blood 2012;120:5094-5095
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• Allopurinol	is	recommended	for	the	first	10	days	of	induction	
therapy	to	prevent	hyperuricemia.

• Antimicrobial	prophylaxis,	antiviral	and	Pneumocystis	jiroveci
pneumonia	prophylaxis	throughout	treatment.		

• Fungal	prophylaxis	should	include	mold	coverage	throughout	
induction	therapy.
– Broader	spectrum	azole	antifungals	should	be	used	with	

caution	when	using	vincristine.

• Asparaginase-related	toxicities
– Asparaginase-related	hypersensitivity	reactions	can	occur	in	

20%	of	children	and	adults.

ALL	- Supportive	care



ALL	Prognosis



OS from diagnosis of patients with B- vs T-ALL in the 
UKALLXII/E2993 trial

Mark R. Litzow, and Adolfo A. Ferrando Blood 2015;126:833-841©2015 by American Society of Hematology



Outcome	of	ALL	patients	by	genetic	risk	group	

Anthony	V.	Moorman	Haematologica 2016;101:407-416
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Children	&	Young	Adults Adults
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