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Abstract

Background Cardiac troponin T is often elevated in hemodialysis patients, even without apparent heart disease.
Cardiac troponin T has been used to predict mortality and morbidity among asymptomatic dialysis patients.
However, only a single retrospective study has reported that higher IV iron use was associated with higher troponin
levels; therefore, it remains unclear whether IV iron therapy could influence troponin levels and thus affect patients’
outcomes.

Methods A cross-sectional study was conducted from February 2023 to October 2024 at the dialysis unit. We
included 244 patients who had been on hemodialysis for more than 3 months, were on IV iron therapy, and were
aged 18 years or older. High-sensitivity troponin T level (h-cTnT) was measured before the start of the dialysis session,
and patients were stratified into two groups based on h-cTnT (<60 ng/L and >60 ng/L).

Results Among 224 hemodialysis patients (137 male, 87 female; mean age of 59.96 + 13.02 years). The average IV
iron dose was 255.5+ 143.0 mg/month. hs-TnT levels averaged 90.5 +89.4 ng/L, with 58.5% (131 patients) have h-cTnT
level >60 ng/L. No significant relationship between IV iron and h-cTnT was found. However, higher h-cTnT levels

were significantly associated with male gender, age, ischemic heart disease, cerebrovascular accidents, statin use,

and doxazosin. The >60 ng/L group had a significantly lower processed blood volume (p=0.038), shorter effective
treatment time (p=0.021), and lower KT/V urea (p=0.008). Albumin levels were also lower in this group (p=0.018).

Conclusion There is no statistically significant relationship between h-cTnT and IV iron. However, these results don't
eliminate the importance of IV iron therapy in hemodialysis patients.
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Introduction

The prevalence of End-stage renal disease (ESRD) is
increasing rapidly worldwide [1]. Patients with ESRD
are dependent on peritoneal dialysis or hemodialysis
(HD) to get rid of body wastes [2]. The leading cause of
death in ESRD patients is cardiovascular disease, which
is the most common complication in this vulnerable
population [3, 4]. Furthermore, anemia, which occurs as
a result of reduced erythropoietin production and loss
of iron, is one of the most common problems in ESRD
patients, especially those treated with HD [5]. According
to the PIVOTAL trial, Patients on HD need an average of
2400 mg/year to maintain a stable level of ferritin around
650 ng/ml [6], due to iron loss from HD procedure and
blood sampling [7]. Adequate iron stores are essential for
achieving optimal hemoglobin (HGB) levels and maxi-
mum benefit from erythropoiesis-stimulating agents
(ESAs) [8].

Intravenous (IV) iron therapy has been a mainstay
of anemia management in HD patients for years [9]. It
enhances the response to ESAs, as shown by several clini-
cal studies [6, 10]. However, there’s an ongoing discussion
about the potential unintended effects of IV iron therapy,
particularly on heart health. A previous study shows that
IV iron supplements for ESRD patients with heart failure
with reduced ejection fraction (HFrEF) decrease heart
failure symptoms and improve physical activity [9]. Ear-
lier studies in HD patients found that high-dose IV iron is
better than low-dose in lowering the risk of death, reduc-
ing the dose of ESAs, blood transfusions, and major non-
fatal cardiovascular events [6].

Cardiac troponin T is often elevated in HD patients,
even without any apparent heart attack [11, 12], and
has been used to predict mortality and morbidity
among asymptomatic HD patients [13, 14]. High levels
have been linked to worse prognosis and were found to
increase mortality risk by two [11, 13, 15-17]. Despite
this, it remains unclear whether certain treatments, like
IV iron therapy, may influence these troponin levels and
what this might mean for patient outcomes. Additionally,
IV iron therapy has been linked to reduced mortality in
this population [18]. However, despite an extensive litera-
ture review, only one study has explored the relationship
between these two variables. This study reported higher
cardiac troponin T (h-cTnT) levels were associated with
increased IV iron treatment and elevated ferritin levels
[19].

In Palestine, considerable research has been con-
ducted on various aspects of HD patient care, includ-
ing the impact of patient education and counseling on

therapeutic outcomes and the influence of nutritional
status on quality of life [20-23]. However, no studies
have specifically examined the relationship between IV
iron therapy and cardiac troponin T levels in this popu-
lation. Given the clinical significance of both parameters
in patients with HD and the limited available data, this
study aims to investigate the association between IV iron
therapy and h-cTnT levels in patients with HD.

Methodology

Study design and population

This cross-sectional study was conducted between Feb-
ruary 2023 and October 2024 at the An-Najah National
University Hospital (NNUH) Dialysis Unit. As a referral
center for ESRD patients across the West Bank, it serves
a diverse patient population, making it an ideal setting for
conducting this study and ensuring the generalizability of
the findings.

In the HD unit, there are 269 long-term HD patients;
only 224 patients met the inclusion criteria and were
enrolled. Patients in the dialysis unit took IV Iron accord-
ing to KDIGO guidelines [24], and adjusted according
to monthly blood test results for ferritin and transfer-
rin saturation. We give IV iron with a ferritin level up
to 700 mg and transferrin saturation of 25-30%. Eligi-
ble participants were adults aged 18 years or older with
ESRD, undergoing HD for a minimum of three months,
receiving dialysis three times per week, and administered
intravenous iron during the study period. All dialysis ses-
sions were conducted at a single hospital-based HD unit.
A total of 45 patients were excluded from the study: 30
patients did not receive IV iron during the study period,
11 patients were on HD for less than three months, and
four patients were under 18 years of age. The remaining
224 patients were stratified into two groups based on
their h-cTnT (<60 and >60 ng/L ), as this threshold has
the highest sensitivity and specificity in patients on HD,
0.70 and 0.83 consecutively [25]. The two groups were:
93 patients (41.5%) had h-cTnT levels<60, while 131
patients (58.5%) had levels > 60.

Variables and measurement tools

Demographic and clinical characteristics were collected
from the patient’s medical records and HD charts, Gen-
der, age, weight, Body mass index (BMI), smoking status,
HD vintage (duration in months between HD initiation
and research data entry), vascular access for HD, medi-
cations, and history of diabetes mellitus, hypertension,
ischemic heart disease (IHD), and cerebrovascular acci-
dent (CVA).
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Whereas HGB (g/dl), iron level (mcg/dl), transferrin
saturation (%), ferritin (ng/dl), albumin (pg/ml), phos-
phate (mg/dl), Parathyroid hormone (PTH) (pg/ml), were
taken from medical records as an average value of 21
months from February 2023 to October 2024. IV sucrose
supplement dose(mg/month), darbepoetin dose (mcg/
month), systolic blood pressure SBP (mmHg), systolic
difference (pre-SBP -post-SBP) (mmHg), mean arterial
pressure (MAP) (mmHg), Blood volume processed (L),
effective treatment time (hours), Ultrafiltration volume
(L), ultrafiltration rate(ml/H/kg) and clearance*time/vol-
ume (KT/V), were also taken from medical records as an
average value for the same duration.

Patients in the dialysis unit follow one of these sched-
ules for receiving dialysis three sessions per week: Sun-
day, Tuesday, and Thursday, or Saturday, Monday, and
Wednesday. Before initiating the dialysis session on
Wednesday and Thursday in October 2024, a blood
sample was collected from each of the 224 participants
to measure h-cTnT (ng/L) and C-reactive protein (CRP,
mg/L). h-cTnT levels were analyzed using an immuno-
chemistry analyzer (Cobas e 402, Roche Diagnostics),
while CRP levels were determined through a combination

Table 1 Socio-demographics and clinical characteristics of
hemodialysis patients on IV iron

Characteristics Frequency (%) Mean+SD
Gender:

Male 137 (61.2%)

Female 87 (38.8%)
Age: 59.96+13.61
BMI 28.68+6.66
Smoking

Current smoker 49 (21.9%)

Previous smoker 19 (8.5%)

Non-smoker 156 (69.6%)
Dialysis vintage in months 64.01+49.11
HD Access

Arteriovenous fistula 203 (90.6%)

Central venous catheter 21 (9.4%)
Comorbidities

Diabetes Mellitus 129 (57.6%)

Hypertension 158 (70.5%)

IHD 71 (31.7%)

CVA 14 (6.3%)
Medication

RAAS 32(14.3%)

Beta-blockers 130 (58.0%)

Calcium channel blocker 135 (60.3%)

Statin 103 (46.0%)

Doxazosin 51 (22.8%)

Anti-Platelet (Aspirin or Clopidogrel) 110 (49.1%)

BMI: Body mass index, HD: Hemodialysis, IHD: Ischemic heart disease, CVA:
Cerebrovascular accident, RAAS: The renin-angiotensin-aldosterone system

Page 3 of 8

of photometric and ion-selective electrode (ISE) testing
using the Cobas c 303 system (Roche Diagnostics).

Statistical analysis

Data was analyzed using the Statistical Package for
Social Sciences (SPSS), version 25. Descriptive statistics
were applied to summarize patient characteristics, with
categorical variables presented as frequencies and per-
centages and continuous variables expressed as means
and standard deviations. h-cTnT levels were categorized
using a cut-off value of 60 ng/L, based on prior research
indicating this threshold provides the highest sensitivity
(0.70) and specificity (0.83) [25]. Comparisons between
the two groups (h-cTnT levels<60 ng/L and >60 ng/L)
were performed using Crosstab and Chi-square tests for
categorical variables and Independent Sample T-tests for
continuous variables. Furthermore, variables that showed
a significant association with h-cTnT level in the univari-
ate analysis and those considered important in the litera-
ture were included in the multivariate analysis to control
for confounders and identify independent factors. Statis-
tical significance was defined as a P-value <0.05.

Ethical consideration

The study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki. Ethical
approval was granted by the Institutional Review Board
(IRB) at NNUH (Ref: Med. Dec. 2023/34) in Palestine,
and official permission was obtained from the hospi-
tal to proceed with the research. All participants were
informed about the study’s objectives and the voluntary
nature of their participation. Those who agreed to take
part provided written informed consent. Patient privacy
and data confidentiality were strictly maintained, with
all collected information accessible only to the research
team. Participants retained the right to withdraw from
the study at any time.

Results

The study included 224 patients whose demographic and
clinical characteristics are detailed in Table 1. Of the par-
ticipants, 137 (61.2%) were male, and 87 (38.8%) were
female, with a mean age of 59.96 +13.02 years and a BMI
of 28.68+6.66 kg/m>. Most patients were nonsmokers
(156, 69.6%). The mean duration of HD was 64.01 £49.11
months, and the majority (203, 90.6%) utilized arteriove-
nous fistulas for HD access. Hypertension was diagnosed
in 158 patients (70.5%), diabetes mellitus in 129 (57.6%),
and ischemic heart disease in 71 (31.7%). Regarding med-
ication use, 32 patients (14.3%) were receiving Renin-
Angiotensin-Aldosterone System (RAAS) inhibitors, 135
(60.3%) were on calcium channel blockers, 110 (49.1%)
were taking antiplatelet therapy, and nearly half (103,
46.0%) were on statins.
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Table 2 presents descriptive laboratory tests and dial-
ysis-related parameters. Key findings include h-cTnT of
90.5 + 89.4 ng/dl, CRP levels of 14.3+19.0 mg/L, ferritin
levels of 754.0+356.9, transferrin saturation of 32.2+ 8.4,
and albumin levels averaged 3.9+0.26. The monthly
erythropoietin and IV iron doses were 85.5+80.4 and
255.5+143.0, respectively. Hemodynamic parameters
over a 21-month observation period (February 2023-
October 2024) revealed an average SBP at the start of HD
treatment was 146.7+19.8 mmHg, systolic blood pres-
sure difference (post-SBP- pre-SBP) was —14.2 + 14.3, and
a MAP of 98.0 +£13.2 mmHg. Dialysis adequacy and effi-
ciency measures included KT/V of 1.19 £0.26, an average
blood volume processed of 70.6+8.7 L, and treatment
time of 3.39+0.25 h. The ultrafiltration volume was
2.69+0.94 L, and the ultrafiltration rate was 10.4+3.4
mL/kg/hour.

After stratifying patients by h-cTnT levels into two
groups (<60 ng/L and >60 ng/L), 93 patients (41.5%)
had h-cTnT levels<60 ng/L, while 131 patients (58.5%)
had levels>60 ng/L. Univariate analysis using Chi-
square tests identified significant associations between
elevated h-cTnT (>60 ng/L) and several categorical vari-
ables, including male gender (p<0.001), age>60 years
(p=0.015), history of CVA (p=0.007), IHD (p=0.006),
and the use of RAAS inhibitors (p=0.001), statins
(p<0.001), and doxazosin (p =0.046). Conversely, no sig-
nificant associations were found between h-cTnT level

Table 2 Laboratory and Dialysis parameters presented by

(mean+SD)

Parameter Mean+SD
h-cTnT (ng/dl) 90.5+89.4
CRP (mg/L) 14.3+19.0
HGB(g/dl) 10.5+£0.9
Iron Level (mcg/dL) 64+13.8
Transferrin saturation (%) 322+84
Ferritin (ng/dl) 754.0+356.9
Albumin level (in g/dl) 39+0.26
PTH (pg/ml) 289243518
Phosphate (mg/dl) 44410
SBP (mmHg)* 146.7+19.8
SBP difference (post-SBP- preSBP) (mmHg)* -142+143
MAP (mmHg)* 98.0+13.2
Blood volume Processed (L)* 706+8.7
Effective treatment time (h)* 3.39+0.25
Ultrafiltration volume (L)* 2.69+0.94
Ultrafiltration Rate (ml/Kg/hr)* 104+34
KT/v* 1.19+0.26
Average IV Iron supplement dose (mg/month) 2555+143.0
Average darbepoetin dose (mcg/month) 85.5+804

*Average for 21 months duration, Feb.2023-Oct.2024; h-cTnT: High-sensitivity
cardiac troponin T, SBP: systolic blood pressure, MAP: mean arterial blood
pressure, CRP: C-reactive protein, HGB: Hemoglobin. O Difference between pre-
SBP, systolic blood pressure before starting hemodialysis, and post-SBP, systolic
blood pressure at the end of the hemodialysis treatment

Page 4 of 8

and BMI, hypertension, smoking status, HD access type,
beta-blockers, or calcium channel blockers (Table 3).

Table 4 compares clinical and laboratory measures
stratified by h-cTnT levels (<60 and >60). h-cTnT > 60
group exhibited significantly lower blood volume pro-
cessed (69.5+9.1 L vs. 72.0+£8.0 L, p=0.038), shorter
effective treatment time (p =0.021), and kT/V (p=0.008).
Albumin levels were also slightly but significantly lower
in the h-cTnT >60 group (p=0.018). These findings sug-
gest a potential relationship between higher h-cTnT, sub-
optimal dialysis, and nutritional parameters.

The findings of the multivariate analysis assessing fac-
tors predicting h-cTnT levels are summarized in Table 5.
Male patients were significantly more likely to have ele-
vated h-cTnT levels than females (Adjusted OR: 5.2, 95%
CI: 2.3-11.9, P<0.001). Although patients with IHD had
higher odds of elevated h-cTnT levels, the association
was not statistically significant (Adjusted OR: 1.6, 95%
CI: 0.79-3.18, P=0.200).

Statin use was significantly associated with increased
odds of elevated h-cTnT levels (Adjusted OR: 2.4, 95%
CIL: 1.3-4.5, P=0.008), and patients receiving doxazosin
also had higher odds of elevated h-cTnT levels (Adjusted
OR: 2.3, 95% CI: 1.0-4.9, P=0.038). Conversely, lower
albumin levels were significantly associated with reduced
odds of elevated h-cTnT levels (Adjusted OR: 0.17, 95%
CIL: 0.04—0.70, P=0.014). Similarly, an increase in the
blood volume processed during dialysis was linked to
lower odds of elevated h-cTnT levels (Adjusted OR: 0.95,
95% CI: 0.911-0.997, P=0.038).

Discussion

h-cTnT is a key marker for diagnosing acute myocardial
infarction. However, patients on regular HD typically
have elevated h-cTnT levels compared to the general pop-
ulation, complicating diagnosis in this group. Currently,
there is no specific cutoff level for h-cTnT in patients
with ESRD, as existing cutoffs are based on data from the
general population without ESRD [26-28] The higher
levels in the HD population can be partly explained by
ventricular dysfunction, left ventricular hypertrophy,
myocardial stunning, endothelial dysfunction, decreased
renal clearance, the occurrence of microinfarction, and
or degenerative changes [29]. Our patients had a pre-
dialysis h-cTnT mean of 90.5+89.4 ng/L, similar to
the pre-dialysis h-cTnT means of previous studies that
ranged from 52 to 111 ng/L [14, 30-33]. Further studies
are needed to establish a universal h-cTnT cutoff value to
improve the mortality outcome.

When comparing asymptomatic HD patients with
h-cTnT levels above 0.1 mg/dl with those with lev-
els below 0.1 mg/dl, patients with higher h-cTnT lev-
els received higher doses of IV iron sucrose [19]. In
our study, the average IV Iron supplement dose was
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Table 3 Relation between patients'background and clinical
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Table 4 Correlations between clinical and lab measures and

characteristics and h-cTnT level h-cTnT
h-cTnT<60 h-cTnT>60 P-value* h-cTnT <60 h-cTnT > 60 P-val-
n(%) n(%) (Mean+SD) (Mean*SD) ue*

Gender <0.001 Dialysis duration in months 66.5+54.3 62.2+452 0.524
Male 44(32.1%)  93(67.9%) CRP 13.1+20.1 151+182 0426
Female 49(56.3%)  38(43.7%) Iron level (mcg/dL) 664+13.9 63.1+13.6 0.077

Age 0.015 Ferritin (ng/dl) 749.6+389.1 7572+3336 0876
<60 50(50.5%)  49(49.5%) HGB(g/dl) 106+09 10.5+038 0.284
>60 43(344%)  82(65.6%) Transferrin saturation (%) 335+99 313171 0.058

BMI 0.188 Albumin level (g/dl) 40=+0.2 39+03 0.018
<30 53(38.1%)  86(61.9%) Phosphate (mg/dl) 44411 44+09 0.900
>30 40(47.1%)  45(52.9%) PTH( pg/ml) 377.8+£319.5 397.3+374.1 0.684

Hypertension 0.635 SBP (mmHg) 143.8+20.3 148.8+19.2 0.060
Yes 64(40.5%)  94(59.5%) SBP Difference (mmHg) -13.8+14.1 -145+144 0.723
No 29(43.9%)  37(56.1%) MAP(mmHg) 97.6+14.0 982+12.7 0.756

Diabetes 0.019 Blood volume Processed (L) 720+80 69.5+9.1 0.038
Yes 45(34.9%)  84(65.1%) Effective treatment time 344+0.23 3.36+0.26 0.021
No 48(50.5%)  47(49.5%) (h.min)

Ischemic Heart Disease 0.006 Ultrafiltration volume (L) 266+097 2.72+£091 0.647
Yes 20(282%)  51(71.8%) Ultrafiltration Rate (ml/Kg/hr)*  10.3+3.6 104+3.1 0.782
No 73(47.7%)  80(52.3%) KT/v* 1.25+0.27 1.15+0.24 0.008

Cerebrovascular accident 0.007 Avg Iron supplement dose 2464+1199  2619+£1575 0424
Yes 1070%)  13(92.9%) (mg/month)

No 92(438%)  118(56.2%) Average erythropoietin dose 804+74.1 89.2+848 0421

RAAS 0,001 (mcg/month)

*Independent sample t-test, SBP: systolic blood pressure, MAP: mean arterial
Yes 5(15.6%) 27(84.4%) pressure, Avg: average, CRP: C-reactive protein, HGB: hemoglobin
No 88(45.8%)  104(54.2%)

B blockers 0994 Table 5 Multivariate analysis of factors predicting h-cTnT level
ves >4(41.5%) - 76(58.5%) among Hemodialysis patients
No 39(41.5%)  55(58.5%) SE.  Pvalue Adjusted OR (95%Cl)

Calcium channel blocker 0771 Gender (Ref=female) 0418 <0001 52(23-119)
ves 55(40.7%) - 80(59.3%) Age (Ref=more than 60) 0334 0094  057(0.30-1.10)

No 38(42.7%)  51(573%) IHD (Ref=No) 0357 0.200 1.6 (0.79-3.18)

Statin <0001 Statin (Ref=No) 0326 0008  24(13-45)
ves 20(28.29%) - 74(718%) Doxazosin (Ref=No) 0394 0038  23(1.049)

No 64(52.9%)  57(47.1%) Transferrin saturation 0.037 0.126 0.95(0.88—-1.0)

Doxazosin 0046 KTV 0843 0241  27(052-140)
ves 15(29:4%)  36(70.6%) Iron level 0022 0288  102(0.98-1.07)

No 78(45.1%) - 95(4.9%) CRP 0009 0684  100(0.99-1.02)

Anti-Platelet(Aspirin or clopidogrel) 0.009 Alburmin 0730 0014 0.17 (0.04- 0.70)
ves 36(32.7%) - 74(673%) Blood volume processed 0023 0038  095(0.911-0997)

No 57(50.0%)  57(50.0%) Avg Darbepoetin 0002 0305  1.0(09981007)

Smoking status 0.544 Avg IV Iron supplement dose 0001 0817 1.0 (0.997-1.002)
Current smoker 17(34.7%)  32(65.3%)

Previous smoker 8(42.1%) 11(57.9%)
Non-smoker 68(436%)  88(56.4%) 255.5+143.0 (mg/month), and when comparing it to

Access for hemodialysis 0127 h-cTnT, there was no significance between these two vari-
Arteriovenous fistula (AVF" 81(39.9%)  122(60.1%) ables. Patients with h-cTnT levels above 60 ng/L received
Central venous catheter 'CVC"  12(57.1%)  9(42.9%) a median dose over 20 months of 246.4+119.9 mg/

*Chi-square test, BMI: body mass index, RAAS: Renin-Angiotensin-Aldosterone

system medication

month vs. 261.9+157.5 for patients with lower h-cTnT
levels below 60 ng/L, which was not statistically sig-
nificant after multivariate analysis (P-value: 0.575). Our
results are similar to a previous randomized controlled
trial for non-dialysis chronic kidney disease patients tak-
ing a moderate dose of IV iron therapy, where cardiac
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markers such as N-terminal pro-B-type natriuretic pep-
tide and troponin T were studied and showed results
with no change, suggesting the cardiovascular safety of
moderate IV iron therapy in this population [34]. A large
cohort observational study of 58,058 HD patients who
received doses greater than a monthly dose of 400 mg of
IV iron had higher rates of cardiovascular death [35]. In
another study, patients who received IV iron in the form
of ferric carboxylates, compared to a control group, with
a follow-up of about 3 years, had fewer cardiac events
[36]. Additionally, in our study, the average darbepoetin
dose is 85.5+80.4 (mcg/month), and there was no signifi-
cant association between it and h-cTnT (P-value: 0.421).

According to age, our study showed that higher h-cTnT
levels are associated with older patients>60 years; 82
patients (65.6%) had h-cTnT levels (>60 ng/L). Few stud-
ies have studied the relationship between troponin lev-
els and different age groups. It found that thresholds are
greater for the older age group, which means the opti-
mal cutoff of troponin levels may be higher in the elderly
compared to younger patients [26].

Our study demonstrated that overall troponin T-level
measurements are significantly lower in females than
males. Previous studies indicated that women commonly
have lower cardiac troponin concentrations and are
less frequently diagnosed with acute myocardial infarc-
tion [37]. Lower cardiac troponin levels were likely the
result of lower left ventricular mass, which is correlated
with cardiac troponin concentration and was smaller in
women [27].

In our multivariate analysis study, there was no sta-
tistically significant result for h-cTnT in patients with a
history of IHD (p=0.200). Compared with other studies,
there was a positive association between history of IHD
and h-cTnT in HD patients, with those who have an ele-
vation in serial h-cTnT values being more likely to have
a subsequent acute ischemic cardiac event [38, 39]. This
contradiction in results may be due to the limitations of
our research: We used one single h-cTnT value for each
patient without taking serial levels or comparing it with
the h-cTnT values post-dialysis sessions, the small sam-
ple size, and the small percentage of IHD patients in our
population (31.7%).

There was a significant relation between h-cTnT and
statin use (p=0.001). Significance also appears in the
multivariate analysis (p=0.008). Statin users showed a
substantial increase in h-cTnT levels; 74 patients (71.8%)
had h-cTnT levels (>60 ng/L). These findings may point
to the need for further trials regarding statin use in the
HD population because previous landmark trials have
failed to prove the cardiovascular benefits of statins in
HD patients [40, 41].

Our research shows a significant relationship between
h-cTnT and doxazosin (p=0.046). In a group of 51
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patients who take doxazosin, 36 patients (70.6%) have
h-cTnT <60. Renal impairment doesn't affect the phar-
macokinetics of doxazosin. Successful reduction in blood
pressure measurements is achieved in these patients
without adversely affecting their renal function [28]. This
raises the need for further research to study the effect of
doxazosin in cardiovascular disease prevention.

Many studies have shown that combining CRP and
h-cTnT will significantly strengthen the prediction of
IHD independently of each other [42—44]. In our multi-
variate analysis study, CRP was not statistically significant
in the h-cTnT subgroups (p=0.684), possibly due to the
lack of serial monitoring for these independent variables
and other limitations shown below. Our research found
higher h-cTnT levels among patients with lower albumin
levels. This could be attributed to chronic inflammation,
where inflammatory markers break down the Albumin,
thus causing cardiovascular complications [45].

KT/V represents the adequacy of HD, where an opti-
mal value of 1.2 was associated with decreased mortal-
ity and morbidity [46, 47]. Our study found that patients
with a higher KT/V value had lower h-cTnT levels than
those with lower KT/V values, which could be attributed
to more efficient dialysis, similar to the previous study
[47]. However, after multivariate analysis, it showed no
statistically significant results.

All previous research studied the effect of blood flow
and Troponin T, where higher blood flow increases the
Troponin T levels [48]. However, in our study, there
was no statistically significant effect of the blood flow
rate on h-cTnT levels. It’s also worth mentioning that
no previous research has discussed the impact of blood
volume dialyzed. Our research found a significant rela-
tion between h-cTnT and blood volume dialyzed, where
patients with larger amounts of blood volume dialyzed
had lower h-cTnT levels.

Higher blood pressure is a risk factor for cardiovascu-
lar diseases, where high systolic blood pressure levels are
associated with higher levels of h-cTnT level [49], similar
to what we found in our population. There was also no
significant association between the change in blood pres-
sure after the end of the HD treatment and h-cTnT levels.

This study was limited by the following points: First,
this was a retrospective cross-sectional study design,
which limits our ability to establish a causal relationship
between variables. Secondly, a Lack of serial troponin T
levels, especially post-dialysis. Furthermore, there is a
lack of ECGs and ECHO for better evaluation of patients’
cardiac condition.

Conclusion

High-sensitivity troponin T (h-c¢TnT) is used in the early
detection of cardiac injury, while elevation of its levels
increases the mortality rates in ESRD patients. IV iron
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therapy decreases the mortality in these patients, and
it is used to treat anemia as the most common compli-
cation affecting ESRD on HD. After assessing the rela-
tionship between IV iron therapy doses and the level of
cardiac troponin among ESRD patients in HD, there is no
significant relationship between them. Therefore, we rec-
ommend further studies that follow patients for a longer
duration and compare h-cTnT levels among HD patients
receiving different doses and durations of IV iron. we rec-
ommend further studies that follow patients for a longer
duration and compare h-cTnT levels among HD patients
receiving different doses of IV iron, we also recommend
a controlled trial to assess the effect of IV iron withhold-
ing on TnT levels in dialysis patients and then challeng-
ing them with iron and observe if there are quantitative
differences in levels period. we advocate further efforts in
research to detect a cut-off value for h-cTnT in asymp-
tomatic HD patients to decrease the cardiovascular mor-
bidity and mortality among this population. we advise
comparing the h-cTnT results before and after HD ses-
sions to measure the efficacy of HD clearance of this mol-
ecule in clinical practice.
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