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Abstract	

Background:	A	large	proportion	of	patients	with	anemia	with	heart	failure	can	improve	
patient	outcomes	with	intravenous	iron	supplementation.	Here,	we	assessed	the	specific	
type	 of	 anemia	 and	 the	 proportion	 of	 iron	 deficiency	 in	 patients	with	 chronic	 heart	
failure	 and	 anemia,	 and	 assessed	 whether	 further	 iron	 index	 tests	 are	 needed	 to	
determine	whether	the	patient	 is	 iron	deficiency	to	guide	the	use	of	 intravenous	 iron	
therapy	in	patients	with	chronic	heart	failure	and	anemia.	Methods	and	Results:	In	this	
paper,	1279	patients	with	chronic	heart	 failure	and	anemia	(including	747	males	and	
532	females)	hospitalized	in	our	hospital	from	2015	to	2020	were	enrolled	in	this	paper,	
and	 the	proportion	of	patients	with	small	cell,	normal	cell	and	 large	cell	anemia	was	
calculated	 by	 ordinary	 pie	 chart.	Results:	There	were	 267	 cases	 (20%)	 of	 small	 cell	
anemia,	1009	cases	(75%)	of	normal	cell	anemia,	and	63	cases	of	large	cell	anemia	(5%).	
Among	them,	we	can	see	that	there	are	1276	cases	of	small	cell	anemia	and	normal	cell	
anemia,	 accounting	 for	 95%.	 Further,	we	 obtained	 serum	 ferritin	 indices	 for	 female	
patients	in	127	patients	(including	53	patients	with	small	cell	anemia,	70	patients	with	
normal	 cell	 anemia,	 and	 4	 patients	with	 large	 cell	 anemia),	 and	 the	 serum	 ferritin	
<300ug/ml	was	used	 as	 the	demarcation	 criterion	 for	whether	 chronic	heart	 failure	
combined	with	various	anemia	types	was	iron	deficiency.	Results:	A	total	of	42	patients	
with	small	cell	anemia	and	 iron	deficiency	were	 involved,	accounting	 for	79%;	There	
were	59	patients	with	normal	cell	anemia	and	iron	deficiency,	accounting	for	84%;	There	
were	3	cases	of	large	cell	anemia	and	iron	deficiency,	accounting	for	75%.	Conclusion:	
Patients	with	chronic	heart	 failure	and	anemia	are	mainly	small	cell	and	normal	cell	
anemia,	and	most	of	 these	patients	have	 iron	deficiency.	Therefore,	 for	patients	with	
chronic	heart	failure	and	anemia,	according	to	the	type	of	anemia	of	the	patient,	it	can	be	
initially	 recommended	 that	 if	 the	 blood	 routine	 suggests	 small	 cell	 and	 normal	
cytomeemia,	it	is	necessary	to	improve	the	relevant	indicators	of	iron	deficiency,	clarify	
whether	 there	 is	 real	 iron	 deficiency,	 and	 give	 intravenous	 iron	 supplementation	
therapy	accordingly	to	improve	the	prognosis	of	patients.	
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1. INTRODUCTION	

Heart	failure	is	a	group	of	syndromes	in	which	various	structural	or	functional	diseases	of	the	
heart	lead	to	ventricular	filling	and/or	ejection	function	impaired,	cardiac	output	can	not	meet	
the	metabolic	needs	of	the	body's	tissues,	systemic	circulation	and/or	pulmonary	circulation	
congestion,	and	insufficient	attention	to	organs	and	tissues	as	clinical	manifestations.	It	affects	
approximately	1%	to	2%	of	the	adult	population	worldwide	and	can	lead	to	shorter	life	spans.	
Anemia	 is	 a	 common	 complication	 in	 patients	 with	 heart	 failure	 and	 is	 independently	

associated	 with	 poor	 heart	 function,	 poor	 quality	 of	 life,	 and	 higher	 hospitalization	 and	
mortality	rates	(1‐3)	in	patients	with	chronic	heart	failure.	The	cause	of	anemia	is	not	clear	for	
the	time	being,	and	may	be	related	to	erythropoietin	deficiency,	chronic	malnutrition,	absolute	
or	relative	iron	deficiency,	etc.	At	present,	the	inclination	towards	iron	deficiency	is	more	likely.	
Iron	is	an	important	part	of	oxidative	metabolism,	and	a	considerable	part	of	the	oxidative	

metabolism	process	requires	the	participation	of	iron.	At	the	same	time,	it	is	also	involved	in	the	
metabolism	of	hemoglobin	(oxygen	transport)	and	myoglobin	(oxygen	storage),	and	is	also	an	
essential	component	of	cytochrome	and	ferrosulfurin	in	the	electron	transport	chain	(oxidative	
phosphorylation)	in	the	tricarboxylic	acid	cycle	(4.5.6.7.8).	Once	the	body	has	iron	deficiency,	it	
will	 impair	 the	body's	oxygen	 carrying	 capacity	and	 tissue	oxidation	 capacity,	 resulting	 in	 a	
decrease	in	the	maximum	exercise	capacity	(9.10.11.12).	
There	are	many	reasons	for	iron	deficiency	in	patients	with	chronic	heart	failure,	including	

absolute	 (systemic	 iron	 reduction,	 including	 insufficient	 food	 intake,	 intestinal	 absorption,	
excessive	excretion,	the	role	of	hepcidin	in	the	intestinal	iron	absorption	process	is	weakened,	
etc.)	and	functional	(normal	or	increased	iron	content	throughout	the	body,	the	deficient	part	
of	 the	 iron	available	 to	 the	body	 tissues,	 including	 chronic	 inflammatory	 stimulation	during	
heart	 failure	 leading	 to	 increased	 hepcidin	 release,	 increasing	 iron	 accumulation	 in	 cells,	
inhibiting	the	release	of	iron	from	storage,	leading	to	iron	utilization	disorders,	etc.).	There	is	
reason	 to	 believe	 that	 intravenous	 iron	 supplementation	 for	 patients	 who	 are	 truly	 iron	
deficient	has	a	significant	effect.	At	present,	relevant	experiments	have	proved	that	in	patients	
with	 heart	 failure	 and	 iron	 deficiency,	 intravenous	 iron	 supplementation	 can	 improve	 the	
clinical	symptoms,	functional	ability	and	quality	of	life	of	patients,	and	increase	the	walking	test	
distance	of	6	minutes	(13‐15).	And	in	patients	with	anemia,	the	benefits	are	more	pronounced	
(15).	However,	 it	 is	not	clinically	routine	 to	detect	 iron	 indicators.	For	patients	with	chronic	
heart	failure,	when	the	blood	routine	shows	that	the	patient	has	anemia,	it	is	often	easy	to	be	
ignored,	and	it	is	impossible	to	routinely	assess	whether	the	heart	failure	patient	is	really	iron	
deficient,	let	alone	intravenous	iron	supplementation	to	improve	the	long‐term	prognosis	of	the	
patient.	 In	 normal	 humans,	 iron	 deficiency	 patients	 tend	 to	 present	 with	 hypochromic	
microcytic	anemia,	so	is	the	same	outcome	in	patients	with	chronic	heart	failure?	We	hope	to	
observe	 whether	 patients	 with	 chronic	 heart	 failure	 with	 iron	 deficiency	 are	 as	 same	 as	
microcytic	anemia	as	patients	with	iron	deficiency	in	normal	people	by	the	type	of	anemia	in	
patients	with	chronic	heart	failure;	The	proportion	of	patients	with	iron	deficiency	in	various	
types	of	anemia	is	used	to	assess	whether	iron	indicators	need	to	be	further	improved,	and	then	
intravenous	 iron	 supplementation	 therapy	 is	 guided	 to	 improve	 the	 symptoms	 and	 clinical	
prognosis	of	patients	with	heart	failure.	

2. METHODS	AND	RESULTS	

In	this	paper,	1279	patients	with	chronic	heart	failure	and	anemia	were	hospitalized	in	our	
hospital	from	2015	to	2020	(including	747	males	and	532	females).	Average	age:	73.47±13.04	
years;	Average	hemoglobin	level:	97.92±14.83	g/L;	NYHA	Cardiac	Function	Classification	I‐IV;	
Oral	medications	 include	 one	 or	more	 drugs	 such	 as	 ACEI,	 ARB,	 β	 receptor	 blockers,	 CCBs,	
statins,	diuretics,	etc.	Calculate	the	specific	number	of	patients	of	each	type,	using	an	excel	table	
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to	draw	an	ordinary	pie	chart	to	calculate	the	proportion	of	these	patients,	the	results	are	shown	
in	Figure	1a:	there	are	267	cases	(20%)	of	small	cell	anemia,	1009	cases	of	normal	cell	anemia	
(75%),	and	63	cases	of	large	cell	anemia	(5%).	It	can	be	seen	that	there	are	1276	cases	of	small	
cell	 anemia	 and	 normal	 cell	 anemia	 in	 patients	 with	 chronic	 heart	 failure	 and	 anemia,	
accounting	for	95%.	
	

 

Figure	1.	

 

Of	these	patients,	further,	we	obtained	serum	ferritin	indices	in	female	patients	(53	(42%)	in	
patients	with	small	cell	anemia,	70	cases	(55%)	with	normal	cell	anemia,	and	4	cases	(3%)	in	
large	cell	anemia	(3%)	as	shown	in	Figure	1b).	<	300ug/ml	as	the	demarcation	criterion	for	
whether	patients	with	heart	failure	are	iron	deficiency.	Results:	There	were	42	patients	with	
small	cell	anemia	and	iron	deficiency,	accounting	for	79%	of	patients	with	small	cell	anemia	
(Figure	1c);	There	were	59	patients	with	normal	cell	anemia	with	iron	deficiency,	accounting	
for	84%	of	patients	with	normal	cell	anemia	(as	shown	in	Figure	1d);	There	were	3	cases	of	
large	anemia	and	iron	deficiency,	accounting	for	75%	of	patients	with	large	anemia	(Figure	1f).	
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Among	 them,	 there	 were	 101	 cases	 of	 small	 and	 normal	 cell	 anemia	 with	 iron	 deficiency,	
accounting	for	82%	of	the	total	number	of	people	in	both	(as	shown	in	Figure	1e),	accounting	
for	80%	of	the	total	number	of	people.	Therefore,	we	can	conclude	that	patients	with	chronic	
heart	failure	and	anemia	are	mainly	small	cell	and	normal	cell	anemia,	and	most	patients	have	
iron	deficiency.	This	gives	us	an	idea:	for	patients	with	chronic	heart	failure,	if	the	blood	routine	
suggests	that	the	patient	is	small	cell	anemia	or	normal	cell	anemia,	it	is	necessary	to	further	
improve	 the	 iron	 index	 test,	assess	whether	 there	 is	a	real	sense	of	 iron	deficiency,	 to	guide	
whether	further	intravenous	iron	supplementation	therapy	is	needed,	and	improve	the	clinical	
symptoms	and	prognosis	of	patients	with	chronic	heart	failure.	

3. DISCUSSION	

This	 paper	 calculates	 the	 proportion	 of	 1279	 cases	 of	 chronic	 heart	 failure	with	 anemia	
during	hospitalization	in	our	hospital	from	2015	to	2020	(WHO	defines	anemia	as	Hb	<	13.0	
g/dL	in	adult	<men	and	12.0	g/dL	(16))	in	adult	women	and	the	proportion	of	iron	deficiency	
in	each	anemia	type.	It	can	be	seen	that	about	95%	of	these	patients	are	small	cell	and	normal	
cell	anemia.	(Among	them,	small	cell	anemia	accounts	for	20%,	normal	cell	anemia	accounts	for	
75%).	Among	these	patients,	127	cases	had	recorded	ferritin	values.	Among	them,	the	presence	
of	iron	deficiency	in	patients	defined	by	ferritin	<300ug/ml	shows	that	patients	with	small	cell	
and	normal	cell	anemia	combined	with	iron	deficiency	account	for	82%	of	small	cell	and	normal	
cell	anemia	(small	cell	anemia	combined	with	iron	deficiency	accounts	for	79%	of	patients	with	
small	cell	anemia,	and	normal	cell	anemia	combined	with	iron	deficiency	accounts	for	84%	of	
patients	with	normal	cell	anemia).	This	means	that	most	of	the	127	patients	included	in	the	iron	
index	have	real	iron	deficiency,	and	for	these	patients,	intravenous	iron	supplementation	will	
greatly	 improve	 the	 clinical	 prognosis	 and	 symptoms	 of	 patients.	 Our	 clinical	 retrospective	
study	can	guide	us	to	encounter	common	patients	with	chronic	heart	failure	complicated	by	
small	cells	or	normal	cellular	anemia	in	clinical	work,	further	improve	the	patient's	iron	index,	
assess	whether	the	patient	has	iron	deficiency,	guide	further	intravenous	iron	supplementation,	
improve	the	patient's	prognosis,	and	provide	certain	guiding	significance.	
Of	the	1279	patients	we	included,	only	127	patients	had	ferritin	markers	checked,	and	the	

sample	size	was	insufficient	and	more	sample	size	was	still	needed.	And	only	female	patients	
were	included.	It	cannot	be	ruled	out	whether	gender	causes	iron	deficiency	and	the	impact	of	
its	extent.	Nevertheless,	this	result	has	some	clinical	significance	and	guides	treatment	options	
for	patients	with	heart	failure	and	anemia.	In	future	studies,	we	intend	to	include	more	data	on	
iron	indicators	in	patients	with	heart	failure	and	anaemia.	
In	 patients	 with	 chronic	 heart	 failure	 and	 anemia,	 we	 found	 that	 a	 small	 proportion	 of	

patients	had	macrocytic	anemia	(5%),	and	in	4	patients	with	ferritin	indicators,	3	patients	(75%)	
had	iron	deficiency,	but	this	part	of	patients	was	not	described.	The	reasons	are	as	follows:	First,	
the	proportion	of	macrocytic	anemia	is	small,	accounting	for	only	5%	of	patients	with	chronic	
heart	failure	and	anemia;	Secondly,	macrocytic	anemia	is	generally	associated	with	folic	acid	
and	B12	metabolism	disorders,	although	chronic	heart	failure	patients	have	long‐term	chronic	
inflammation,	which	can	lead	to	gastrointestinal	decline	and	affect	the	absorption	of	folic	acid	
and	B12,	but	whether	iron	supplementation	has	improved	it	has	yet	to	be	proved	by	further	
experimental	evidence.	Although	there	are	fewer	patients	with	macrocytic	anemia	(4	cases),	
the	 proportion	 of	 macrocytic	 anemia	 combined	with	 iron	 deficiency	 is	 relatively	 high,	 and	
intravenous	iron	supplementation	therapy	may	have	a	certain	effect	on	improving	the	clinical	
prognosis	in	some	patients.	
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