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Perennial Parameter for Intravenous lron
Therapy in Heart Failure: Reticulocyte Crisis

ABSTRACT

Background: Managing comorbidities alongside guideline-directed medical therapy is
essential in heart failure (HF) treatment. Intravenous (IV) iron therapy is recommended
for HF patients with left ventricular ejection fraction (LVEF) <50% to correct iron defi-
ciency. Traditional markers such as ferritin and transferrin saturation (TSAT) are affected
by inflammation and have delayed responses, limiting their clinical utility. This study
aimed to evaluate early response to |V iron therapy by monitoring reticulocyte counts, a
parameter unaffected by inflammation.

Methods: Hospitalized HF patients with LVEF <50% meeting CONFIRM-HF criteria for IV
iron therapy were included. Reticulocyte counts were measured at admission and 72-120
hours post treatment. Associations with hemoglobin (Hb) increase at 1 month, hospital
stay duration, emergency department (ED) readmissions, and mortality were assessed.

Results: Patients with >1 g/dL Hb increase at 1 month had higher reticulocyte levels at
admission (2.0% vs. 1.5%, P=.04) and 72-120 hours post treatment (2.2% vs. 1.3%, P = .004).
A >9%reticulocyteincrease at 72-120 hours predicted Hb rise >1g/dL with 90% specificity
(areaunderthe curve: 0.79, P=.002). Those with higher reticulocyte increases had shorter
hospital stays (7 vs. 10 days, P=.023) and fewer ED readmissions (24% vs. 66%, P = .004).
Higher reticulocyte and Hb levels correlated with reduced mortality over 2 years.

Conclusion: Reticulocyte increase within 72-120 hours after IV iron therapy offers an
early, inflammation-independent marker of treatment response in HF patients, outper-
forming ferritin and TSAT. Elevated baseline reticulocytes may indicate active bone mar-
row and predict therapeutic benefit.
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INTRODUCTION

Although substantial progress has been made in reducing hospitalizations and
mortality through advancements in guideline-directed medical therapy and the
increased adoption of cardiac resynchronization therapy, morbidity and mortal-
ity rates among patients with heart failure (HF) continue to be substantial.™ This
highlights the necessity of addressing comorbid conditions associated with HF
management and underscores the need for alternative therapeutic approaches.*

Iron deficiency (ID) as a modifiable determinantis observedin 55% of patients with
chronic HF and 80% of patients with acute heart failure (AHF). Current guidelines
recommend regular anemia and ID screening in all HF patients. In symptomatic
patients with HF with reduced ejection fraction and HF with mildly reduced ejec-
tion fraction, intravenous (V) iron supplementation is recommended to alleviate
HF symptoms and enhance quality of life and decrease hospital admissions.>¢
Notably, it takes 4-10 weeks for hemoglobin (Hb) levels to return to normal after
oraliron replacement and 3 months to correct erythrocyte parameters. However,
the reticulocyte crisis that occurs 3-7 days after oral therapy has long been used
as a parameter to assess early treatment response in children with ID anemia.”?
Reticulocytes need at least 3-4 days to mature from their synthesis in the bone
marrow to become mature red blood cells (RBCs), with half of that time spentin
the peripheral blood. Consequently, reticulocyte analysis and diagnosis of the iron
levels can be facilitated by using the blood sample.
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Studies testing the efficacy of IV iron therapy frequently
relied on surrogate markers, which require alonger time win-
dow."" Besides, it is well recognized that inflammation also
affects markers utilized in therapy indication and response,
such as ferritin and transferrin saturation (TSAT)."”

In hospitalized patients with acute decompensated HF, the
reticulocyte response—unaffected by inflammation—was
evaluated following IV iron therapy as an early surrogate
marker of Hb response.

METHODS

Study Population

Between January 1, 2020, and December 31, 2022, 251 hos-
pitalized patients with acute decompensated HF and a left
ventricular ejection fraction (LVEF) below 50% were screened
after receiving IV iron therapy for iron deficiency anemia. IV
iron therapy was administered according to the 2021 guide-
linesrecommendations, specifically to patients with an LVEF
of less than 50% with serum ferritin values below 100 ng/mL,
or when serum ferritin values were between 100 and 299 ng/
mL with TSAT below 20%.**Iron carboxymaltose was the only
IV iron preparation available during that window. The treat-
ment protocol was adjusted according to the CONFIRM-HF
study. Since all of the HF cases had Hb <12 g/dL, a loading
dose of 1000 mg was administered to all patients. For sub-
jects <70 kg with Hb <10 g/dL at presentation, an additional
dose of 500 mgwasgiven atweek 6, whereas for subjects >70
kg with Hb <10 g/dL, 1000 mg was administered at week 6,
and 500 mg was given if Hb >10 g/dL as per recommended.®™

Out of 251 eligible HF patients for IV therapy, 183 were
excluded due to missing baseline or follow-up laboratory
data or the absence of clinical follow-up data at the center.
The remaining 68 HF patients with all available iron param-
eters, including ferritin, TSAT, Hb levels, and reticulocyte lev-
els at baseline and 72-120 hours after |V iron therapy, along
with clinical follow-up data, were considered.

The baseline data included demographic characteristics,
iron parameters, brain natriuretic peptide (BNP), electrocar-
diogram, LVEF measured by Simpson’sin transthoracic echo-
cardiography, and C-reactive protein (CRP) as a marker of
inflammation. Amongthe parameters, thereticulocyte mea-
surement was specified as the percentage of reticulocytes,

HIGHLIGHTS

e Reticulocyte count may serve as an early indicator
of treatment response to intravenous iron therapy in
patients with heart failure (HF).

e Although recent studies have failed to demonstrate a
mortality benefit of intravenous iron in HF, reticulocyte
levels may be associated with long-term mortality out-
comes in this population.

e As a well-known yet underutilized parameter, reticulo-
cyte countis unaffected by inflammation and responds
rapidly, making it a potentially valuable tool in monitor-
ing iron therapy efficacy in HF patients.
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a portion of the total number of RBCs in the blood sample.
The typical reticulocyte count spans from 0.5% to 2.5% in
adults.™ The primary endpoint was an increase in Hb levels
in the first month. Secondary endpoints included duration of
hospital stay, post-discharge emergency department (ED) or
outpatient visits for worsening HF during 2-year follow-up
and all-cause mortality. Worsening HF was defined as ED or
outpatient visits for HF accompanied by elevated BNP lev-
els and the presence of exacerbation of HF symptoms (dys-
pnea, orthopnea, and signs of congestion) according to the
contemporary reports.” The institutional electronic health
records system and the national mortality database were
utilized to ascertain survival status and the date of death.
The follow-up period was defined as the duration between
the date of the initial administration and either the date of
death or the last clinical visit.

The institutional ethics committee approved this analy-
sis and followed the rights specified in the Declaration of
Helsinki (2023/05-07, February 22, 2023). The written and
verbal consent was obtained from the subjects.

Statistical Analysis

The statistical analysis was performed with SPSS ver-
sion 29 (SPSSInc., Chicago, IL, USA). Histograms and the
Kolmogorov—Smirnov test validated the normal distribution
of continuous variables. The continuous data are shown as
median (interquartile range) and means + SDs. Where suit-
able, 3 tests were utilized to assess differences between
groups: the chi-square, Mann—Whitney U, and Student's
t-test. The efficacy of reticulocyte crisis in forecasting Hb
level elevation was assessed using receiver operating char-
acteristic curves. The area under the curve (AUC) values
were calculated, and statistical significance was determined
with a threshold of P <.05.

RESULTS

Prospectively enrolled 68 following cases who received IV
iron therapy with HF were considered. The average follow-
up period was 2 years. The mean age of the patients was 69.5
+ 14 years,and 39% (n=27) were female. Regarding the base-
line characteristics, 58% (n=39) had coronary artery disease,
77% (n=52) had hypertension, 40% (n=27) had diabetes mel-
litus, and 52% (n=35) had chronic kidney disease. The mean
LVEF was 43% + 13. The median Hb value at presentation
was 10 g/dL (8.4-10.9), and at the end of the first month, the
median Hb was 11 g/dL (9.8-12). At the end of the first month
following IV iron therapy, 82% (n=55) yielded increased Hb
levels by more than 1g/dL. The median reticulocyte value at
presentation was 1.8% (1.3-2.4), and the reticulocyte level at
72-120 hours was 2.1% (1.4-2.7) (Table 1).

During the 2-year follow-up, 15 patients (22%) died. Subjects
were classified into 2 subsets based on whether they had an
Hbincrease of morethan1g/dLinthe firstmonth. Compared
to patients without an increase in Hb, those with an Hb
increase had substantially lower mortality during the 2-year
follow-up [? out of 55 (16%) vs. 6 out of 13 (46%), P=.011],
and significantly fewer ED visits due to worsening HF [13
out of 55 (24%) vs. 8 out of 13 (66%), P=.004]. Furthermore,
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Table 1. Baseline Characteristics of the Patients

Baseline Characteristic

Age, years, +SD 69.5+14
Sex, male, n (%) 41(61)
Coronary artery disease, n (%) 39(58)
Hypertension, n (%) 52(77)
Diabetes mellitus, n (%) 27 (40)
Chronic kidney disease, n (%) 35(52)
Malignancy, n (%) 3(4.5)
Hb at admission, g/dL 10 (8.4-10.9)
Hb at 1** month, g/dL 11(9.8-12)
Increased Hb >1g/dL, n (%) 55(82)
Ferritin at admission, pg/L 73(22-163)
Ferritin at 1** month, pg/L 240 (121-453)
Reticulocyte at admission, 10°/L 1.8 (1.3-2.4)
Reticulocyte at 48-72 hours, 10°/L 21(1.4-2.7)
Delta Reticulocyte >9%, n (%) 48 (71)
TSAT at admission, % 8.8 (5.5-15)

TSAT at 1**month, %
BNP at admission, pg/mL

16.2 (10.4-24.5)
619 (273-1568)

BNP at 1t month, pg/mL 396 (273-547)
TTE-LVEF (%) 43+13
ECG, sinusrhtym, n (%) 26 (38)
Admission to the ED with AHF, n (%) 21(31)
GFR, mL/min/1.73 m? 60 +29
CRP, mg/L 20 (11.5-47)

AHF, acute heart failure; BNP, brain natriuretic peptide; CRP,
C-reactive protein; ECG, electrocardiogram; ED, emergency

department; GFR, glomerular filtration rate; Hb, hemoglobin; LVEF,
left ventricular ejection fraction; TSAT, transferrin saturation; TTE,
transthoracic echocardiography.

in patients with an Hb increase, both the initial reticulocyte
level [2.0 £ 0.9 vs. 1.5 + 0.7, P=.040] and the reticulocyte
level at 72-120 hours [2.2+ 0.9 vs. 1.3+ 0.7, P=.004] were sig-
nificantly higher.

When comparing patients with and without Hb increase, no
statistically significant difference was found in ferritin levels
at pretreatment [66 ng/mL (22-63) vs. 144 ng/mL (31-163),
P=.39] and at the end of the first month [234 ng/mL (120-
420) vs. 359 ng/mL (185-898), P=.091]. Similarly, no statisti-
cal difference was observed in TSAT levels in the first month.
However, in patients with a Hb increase, the baseline TSAT
level was statistically significantly lower [7.9% (5.4-15) vs. 12%
(8.5-21), P=.038] (Table 2). No notable statistical variation
was detected between CRP levels, an alternative indicator
of inflammation, and reticulocyte levels. Similarly, no signifi-
cantdisparity in CRP levels was found between patients with
and without Hb increase.

Our study checked the difference between the reticulocyte
count at 72-120 hours and the basal reticulocyte count as
the "“delta reticulocyte.” Receiver operating characteristic
curve analysis revealed that a deltareticulocyte level >9% at
72-120 hours significantly predicts a1g/dL increase in Hb at1
month with 90% specificity (AUC: 0.79, Cl: 0.67-0.91, P=.002)
(Figure 1). Among patients with versus without <1 g/ dL Hb
increase, those with >1 g/dL Hb increase had a higher fre-
quency of deltareticulocyte levels greater than 9% [44 (80%)
vs. 4 (33%), P=.001].

Similarly, patients with delta reticulocyte >9% had a statis-
tically significant shorter hospital stay [10 days (6-17) vs. 7
days (3-10), P=.023]. Nevertheless, no statistically meaning-
ful association was observed between the length of hospital
stay and Hb levels (P=110).

Worsening HF during follow-up was significantly less com-
moninHF patients, witha1-gr-Hbincrease during the 2-year
follow-up [13 (24%) vs. 8 (66%), P=.004] (Table 2).

All cause mortality was lower in HF subjects with delta retic-
ulocyte >9% or 1-gr-Hb increase during the follow-up [delta
reticulocyte >9%: 8 (53%) vs. 41(78%), P=.015; Hb increase >1
g/dL: 9 (15%) vs. 46 (88%), P=.011].

Table 2. Comparison of Patients with and Without a >1g/dL Hemoglobin Increase at the End of the First Month

Hemoglobin Increase >1g/dL Without Hemoglobin Increase >1g/dL

(n=54) (n=12) P

Mortality 2 years follow-up, n (%) 9 (16) 6(50) .01
Admission to the ED with AHF-2 years 13 (24) 8 (66) .004
follow-up, n (%)

Hb at 1**month, g/dL M+16 10+13 .040
Ferritin at admission, pg/L 66 (22-63) 144 (31-163) .390
Ferritin at 1** month, pg/L 234 (120-420) 359 (185-898) .091
Reticulocyte at admission, 10°/L 2.0+09 1.5+0.7 .040
Reticulocyte at 72 hours, 10°/L 22+09 1.3+0.7 .004
Delta reticulocyte >9%, n (%) 44 (80) 4 (33) .001
TSAT at admission, % 79 (5.4-15) 12 (8.5-21) .038
TSAT at 1**month, % 15.6 (10.5-27) 20.2 (11-23.8) .420
BNP at admission, pg/mL 554 (257-1340) 959 (332-3094) 130
BNP at 1** month, pg/mL 378 (209-524) 475 (340-3506) 180

AHF, acute heart failure; BNP, brain natriuretic peptide; ED, emergency department; Hb, hemoglobin; TSAT, transferrin saturation. P-values that

reached statistical significance are highlighted in bold.
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Delta Reticulocyte- Haemoglobin Increase >1 g/dL

Sensitivity

1-Specificity
AUC:0.79, 95%CI: 0.67-0.91, p=0.002

Figure 1. Receiver operating characteristic curve analysis:
Delta reticulocyte-hemoglobin increase >1 g/dL. This study
checked the difference between the reticulocyte count at
72-120 hours and the basal reticulocyte count, whichis known

as the “deltareticulocyte.” Receiver operating characteristic
curve analysis revealed that a delta reticulocyte level >9% at
72-120 hours significantly predicts a1g/dL increase in Hb at 1
month with 90% specificity (AUC: 0.79, Cl: 0.67-0.91, P=.002).

A subgroup analysis was conducted on patients with a base-
line TSAT of less than 20% (n=59), for whom IV iron adminis-
tration wasindicated independently of ferritin levels. Among
these patients, those who exhibited an Hb increase of >1g/
dL (n=50) were compared to those who did not achieve this
increase (n=9), with a focus on the frequency of delta retic-
ulocyte >9%. The group with increased Hb demonstrated a
higher frequency of delta reticulocyte >9% [42 (84%) vs. 2
(22%), P <.001].

When comparing patients who experienced mortality (n=15)
and those who did not (n=41) within this cohort, the group
without mortality had a significantly greater occurrence of
deltareticulocyte >9% [37 (82%) vs. 7 (50%), P=.016].

In a comparison between patients with baseline TSAT
below and above 20%, no statistically significant variation
was observed between the groups in terms of Hb increase
(P=.120), reticulocyte increase (P=.110), mortality (P=.470),
or hospital admissions due to AHF (P=.710) following IV iron
therapy.

DISCUSSION

This study compared HF patients with or without a 1 g/dL
Hb increase in the first month following IV iron therapy. It is
well-known that Hb increase following iron therapy typically
occurs between the 4th and 10th weeks." When evaluating
the reticulocyte levels, which is the main hypothesis of this
study, the baseline reticulocyte levels were significantly fre-
quent in cases with increased Hb (P=.04). It is assumed that
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the standard lifespan of a RBC is 120 days and that the dura-
tion of reticulocytes in peripheral blood is 1 day. From this, it
can be inferred that in a person in a steady state, the reticu-
locytes at any given time would constitute 1/120th, or 0.8%, of
allRBCs. The normal percentage ranges from 0.5% to 2%. The
percentage of reticulocytes in peripheral blood indicates the
RBC turnoverrateif the patientisstable. The number of retic-
ulocytesreleasedinto the blood reflects the erythropoiesison
agiven day and can indicate active bone marrow.”"

Based on the reticulocyte crisis observed during oral iron
replacement, the control reticulocyte levels measured
72-120 hours after |V iron therapy were also statistically sig-
nificantly frequent in cases with an Hb increase >1 g/dL. In
the analysis of patients with a TSAT level <20%, delta reticu-
locyte levels were higher in patients who had an increase in
Hb and in those who did not experience mortality during fol-
low-up (P=.001, P=.016). The reticulocyte crisis may also be
an appropriate parameter for assessing treatment response
in patients with low TSAT. According to these results, reticu-
locyte levels could be an important parameter for assessing
the early response to treatment (at 72-120 hours) without
waiting foriron parameters at 12 weeks, which inflammation
and infection may affect. The easily calculable delta reticu-
locyte level can also predict Hb increase with 90% specificity.

Low serum ferritin and TSAT levels in healthy individuals
are reliable parameters for diagnosing ID. Still, ferritin, an
acute-phase reactant, fluctuates in inflammatory condi-
tions along with hepcidin levels. HF has long been associated
with inflammation and inflammatory cytokines, including
tumor necrosis factor-alpha, interleukin-1, and interleu-
kin-6. This process complicates the diagnosis of functional
ID. Therefore, in clinical studies related to HF, parameters
used in the literature related to chronic kidney disease have
been applied to define ID, such as ferritin levels <100 ng/
mL or ferritin levels between 100 and 299 ng/mL with TSAT
<20%. These criteria, first used in the FAIR-HF trial in 2008,
have since become widely accepted for assessing ID in HF
patientsin subsequent studies.®

However, in a study conducted by Grote Beverborg and col-
leaguesinvolving 42 HF patients undergoing coronary artery
bypass surgery, these standards were evaluated against
bone marrow iron staining results, which are regarded as
the gold standard for diagnosing ID anemia. The study dem-
onstrated that the FAIR-HF criteria exhibited a sensitiv-
ity of 82.4%, specificity of 72.0%, positive predictive value
of 66.7%, and negative predictive value of 85.7%. Based on
the FAIR-HF criteria, one-third of patients diagnosed with
iron deficiency were found to have normal bone marrow
iron stores.? Furthermore, it was shown that ferritin, as per
the FAIR-HF criteria, was not associated with mortality, and
evidence suggested that serum iron indices in HF could fluc-
tuate and return to normal spontaneously without needing
exogenous iron supplementation.???

These findings indicate that the currently recommended
parameters may not accurately reflect ID anemia and
may not be suitable for evaluating treatment responses.
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Reticulocyte levels, which are less affected by these pro-
cesses and directly reflect bone marrow activity, could be a
more appropriate parameter.

This study’s patient enrollment was based on the currently
accepted FAIR-HF criteria. In this work, worsening HF events
were less frequent in the group with >1 g/dL Hb increase.
When comparing the results to other studies, the IRONMAN
study evaluated composite outcomes of HF-related hospi-
talizations and cardiovascular death over an average fol-
low-up of 2.7 years [risk ratio (RR): 0.82, 95% Cl: 0.66-1.02;
P=.070]." Similarly, the AFFIRM AHF study showed that hos-
pitalizations for HF were less frequentin the group receiving
IV iron therapy (RR: 0.74; 95% Cl: 0.58-0.94, P=.013).8 In addi-
tion, a meta-analysis by Graham et al?®, which incorporated
10 studies, revealed that IV iron therapy lowered the com-
bined outcome of total HF hospitalizations and cardiovascu-
lar mortality (RR: 0.75, 95% Cl: 0.61-0.93; P < .01).

In contrast to these studies, which compared |V iron treat-
ment with usual care, the current work differentiated
between patients who responded to IV iron therapy and
those who did not. All-cause mortality during follow-up was
also lower in the subgroup with >1g/dL Hb increase (P=.011).
However, in the IRONMAN and AFFIRM AHF studies, there
was no statistically significant difference in cardiovascu-
lar mortality among patients who administered IV iron and
those who did not."" This lack of benefit might be linked to
negligence of the pathobiological response of IV iron ther-
apy, asin the presence of a pathobiological linkin the form of
Hb increase, it seems there is a benefit.

Intravenous iron treatment

Patients with acute or chronic heart failure
+

Iron deficiency anaemia

Kumral et al. Reticulocyte Crisis After Intravenous Iron Therapy in Heart Failure

Itisrecommended that ferritin and TSAT levels be monitored
at 12, 24, and 36 weeks following the initiation of iron ther-
apy.®* In the CONFIRM-HF study, the treatment response
was defined by increased ferritin levels to over 100 pg/L, or
if ferritin levels were between 100 and 300 pg/L, a TSAT level
above 20%."™ Although different studies set varying targets,
the parameters used remain consistent. However, no sta-
tistically significant differences were noted in the study's
baseline and 1-month ferritin levels between patients with
and without increased Hb (P=.39, P=.091). This could be
attributed to ferritin acting as an acute-phase reactant.
During malignancy and infection, ferritin concentrationsrise
to decrease the availability of unboundiron for tumor cells or
pathogens, respectively, and are upregulated by pro-inflam-
matory cytokines. Inflammatory conditions increase ferritin
levels while reducing transferrin levels, a negative acute-
phase protein that carries iron. Ferritin sequesters iron and
prolonged inflammation or malignancy can lead to anemia
or chronic disease. Therefore, ferritin may not be a reliable
marker for ongoing monitoring.?%

Another parameter, TSAT levels, was lower in the group with
aHbincrease (P=.038). However, there was no difference in
TSAT values at the end of the first month (P=.42). This result
may also be due to the influence of inflammation and infec-
tion on TSAT levels, similar to ferritin.?’28

Strengths and Limitations

The main strength of this work is based on an easily mea-
surable but perennial parameter, i.e., the reticulocyte level,
which, as a novel metric in this field, seems to work for

High reticulocyte levels at admission : 2.0 vs 1.5, p=0.04
High reticulocyte levels at 72h: 2.2 vs 1.3 at 72 h, p=0.004

Shorter lenght of stay with increased reticulocytes:

6.5 day (3-9) vs 10 day (6-17), p=0.015

2-year follow-up: elevated haemoglobin in the 1st month
had lower emergency department visits for acute heart failure
(24% vs 66%, p=0.004).

9% increase in reticulocytes at 72 hours 90% specific for
haemoglobin increase at 1 month 90%
(AUC:0.79, CLO.67-0.91, p=0.002)

Figure 2. Centralillustration. The central illustration summarizes the key findings: In patients receiving IV iron therapy for heart

failure, those who exhibited increased Hb levels at 1 month had significantly higher reticulocyte levels at baseline and at 72 hours.
Patients with an increase in reticulocyte levels had a shorter hospital stay. Over a 2-year follow-up period, those with increased
Hb levels had significantly lower rates of heart failure-related hospitalizations. A delta reticulocyte level >9% was identified as
90% specific for predicting anincrease in Hb at 1month (AUC: 0.79, Cl: 0.67-0.91, P = .002).
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assessing the response to |V iron therapy in HF patients. This
parameter, assessed at a very early stage, such as between
72 and 120 hours, remains unaltered by inflammation and
predicts an increase in Hb by the end of the first month. It
can be easily used in HF patients, where clinical progression
is highly variable and patient monitoringis crucial.

The primary limitations of this work include the small
sample size of a single-center experience and the unequal
distribution of groups. Hence, only 68 patients could be
included, as they were required to return for follow-up
evaluations between 72 and 120 hours upon administra-
tion. While the sample size is limited for making definitive
conclusions, power analysis indicated a sufficient power of
92% when comparing reticulocyte levels between patients
with an Hb increase greater than 1 g/dL and those with an
increase of less than 1g/dL. Cardiovascular mortality could
not be assessed to prevent the misclassification of deaths.
Due to the small sample size, this study cannot establish a
true causal relationship. Nevertheless, these findings may
be a preliminary study showcasing the importance of retic-
ulocyte levels in evaluating the response to IV iron ther-
apy in HF patients. Other limitations of this study include
potential laboratory errors in reticulocyte measurements,
the absence of a defined cut-off value for Hb, the evalu-
ation of increases relative to baseline, and the relatively
short follow-up period. Nonetheless, this study found that
adeltareticulocyte >9% was associated with 90% specific-
ity in predicting Hb increase > 1 g/dL by the end of the first
month.

CONCLUSION

This current study is among the first preliminary reports
assessing reticulocyte levels and the response to IV iron ther-
apy in HF. It is widely recognized that TSAT, ferritin, and Hb
levels should be assessed before administering IV iron ther-
apy. However, these variables are influenced by various con-
ditions, such as inflammation and infection. They respond to
treatment after 4-12 weeks. However, the reticulocyte level,
which is unaffected by these factors, increases at 72-120
hours after treatment and can be used to evaluate the treat-
ment response of patients in the early period. In addition,
high reticulocyte levels on admission may indicate which
patients will benefit from treatment as anindicator of active
bone marrow (Figure 2).
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