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INTRODUCTION AND AIMS: RESULTS:

Intravenous iron therapy is increasingly used as part of the treatment of anemia in chronic Characterization of patients

ki\?nr‘ley zi?r?%i /(CfKD) arr:dr[‘e;nlolcgali’sésl pati;:n;il,Z.nRﬁs:ﬁkg:r Tasi re\j\‘f”t\:\i’ ‘:e?ribtez i/rvci’t?] oA Of the 17 patients included, 11 were males and 6 were females; 12 were Caucasians and 5 were of African origin. The median age was 66 (54,0-74,5) years. The
overioa 0 07 & COnOM O Sable Paiems on AEMOUAYSIS WhO WETE reate etiology of kidney disease was diabetes (29%), hypertension (29%), glomerulonephritis (29%) and chronic interstitial nephritis (13%). Demographic and biochemical

and iv iron preparations in compliance with the accepted guideliness. : . ) : . : :
. PrEp . g . . p . g L parameters at the start of hemodialysis are shown in Table 1. The median Charlson comorbidity index (CCl) was 5 (4-7,5). According to body mass index (BMI), 5
Whether iron overload is present at the time of dialysis initiation is still unknown, however. . . :
patients had normal weight, 9 were overweight and 3 were obese.

The present study aims to contribute to clarifying that question by analyzing liver iron content
(LIC) by magnetic resonance imaging (MRI) in a small population of incident hemodialysis
patients, and to explore the determinants of iron overload, especially the role of parenteral iron

therapy and blood transfusions. Iv Iron and Blood transfusions prior to hemodialysis start

Table 1: Correlation between Liver Iron Content (LIC) and
demographic, biochemical and total iv iron dose

MATERIAL AND METHODS: Six patients (35%), 4 females and 2 males, had received intravenous
iron prior to dialysis initiation (median dose 450mg), the 2 men and
The study took place in Hospital Fernando da Fonseca after approval by its Ethical Review oo (venre ‘\{If{‘f“fj {,LQR) Spearman :}l;l“l correlation 1’{;‘:‘%:‘.“ 2/4 females had also received PBRC transfusion. In addition, 2 other
Board. o Cféfl'”‘“’) ”_,(('il I ,'.)"} 0510 002 patients had received previously PBRC transfusions (Table 2).
_ _ ne D\ 4-1,0 ,) Wiz
From March 2014 to November 2015, 19 consecutive patlentS who attended the B-:\[:[ 28 (2_1_29) 0115 0.661 Eleven had already Started ESA prlor to Startlng HD.
nephrology outpatient clinic or were hospitalized and started maintenance hemodialysis (HD) Hb (g/dL) 0.8 (8.9-10,5) 0.147 0573 : : : :
were invited to participate in a prospective, observational, hospital-based study consisting of F{‘-rriri;un‘/mL 245 (130-426) 0.366 0.148 Nine had not received iron or blood transfusion.
hepatic magnetic resonance, clinical data retrieval and biochemical blood analysis at the time TSAT (%) 16 (11,9-34,2) 0.125 0.633
of dialysis start. Of those, 17 accepted to participate and were enrolled after giving CHr (pg) 33 (30,6-34.4) 0,317 0,215 Four groups were therefore constituted for analysis of the results (Table 2, Fig. 1).
informed consent. PCR (mg/dL) 0.65 (0,0-3,1) 0,095 0,725 Dl No iv iron or blood transfusion (n:9)
Total dose IV iron (mg) 450 (87,5-1900) 0,058 0.913 ' o
Criteria for inclusion were age: older than 18 and younger than 85 years old, anemia T 1 N o DZ. Only v iron (n=2)
defined as hemoglobin lower than 11/dL; or undergoing therapy with iron o erythropoiesis e o Comortidity s, DAL Bty Mo s DA st 21)3. Only blood transfusion (n=2)
stimulating agents (ESA). | | > 4. Iviron and blood transfusion (n=4)
Criteria for exclusion were more than 4 packed red blood transfusions (PBRC) in the last
12 months, hematological or oncological disease, genetic hemochromatosis, alcoholism,
hepatic disease, or PBRC transfusion in the last 2 weeks. MRI was postponed if intravenous Table 2. Summary of patient groups analyzed Liver Iron Content (LIC)
iron therapy was administered in the last week to minimize interference with MRI results?. S . : : -
: : urprisingly, at the start of hemodialysis only 3 out of 17 patients
Patients with morbid obesity, metallic device or claustrophobia precluding magnetic GFIJ'I.IFI Patient SEH.MLQE IV Iron |PRBC|Oral iron [ESA LIC 185/) h %y |LIC (<40 Y y i tyd v MR F'p 1
0) Nad norma < MmO estimate 10.1).
resonance were also excluded. D (YIN) |(YIN) |(YIN) (YIN) |(pmolig) ( ) o (<40u 0) y (Fig.1)
Of the remaining 14, 4 had LIC values between 101-200 umol/g,
Hemoglobin (Hb), reticulocyte Hb content (CHr), TSAT, ferritin and protein C reactive (PCR) Z /64 [ I Y Y Ja+ 20 considered earlier as moderate overload 36 and 10 had LIC values
were determined at hemodialysis start. Clinical data were collected, including demographic 5 /75 M M M M 0+ 20 _ .
parameters and history of previous transfusion, iron and ESA therapy. Charlson comorbidity between 40 and 100 considered mild overload. None, however, had
index (CCI)> and body mass index (BMI) were calculated. i F/b6 N N Y N 100 + 30 severe overload, as found in prevalent hemodialysis patients?
0 /69 A N N Y 60 30 (Figs.1,2). Analysis of prior iv iron administration revealed that no
Magnetic resonance imaging without gadolinium was performed at the time of dialysis start 1 9 /66 i \ Iy \ 45+ 20 correlation could be established with LIC values, although median LIC
to calculate LIC in a 1T equipment (Signa, GE Medical Systems ®, Milwaukee, WI) and F : : : .. :
consisted of 4 gradient echo sequences with a slice thickness of 10 mm, a 128x256 matrix 2 /27 N N N Y 20+20 was hlgher for those patients who had had Previous v iron (Flg.Z).
and a field of view adapted to patient”s abdominal diameter. Repetition time/ech_o time/flip 13 11783 I I Y Y a5+ 30 Those with history of previous packed red blood cells transfusion and
angle parameters of 120/7/90°, 120/7/20°, 120/14/20° and 120/21/20° were applied. Oval _ _ _ _ _ L
regions of interest were placed in the resultant images in 3 liver regions and right and left 14 /64 W W W W 170 + 40 those who had previous medication with oral iron, didn’t show
paraspinous muscles, each with a minimum area of 50 mm?. Mean signal intensity values ) P PRAEY D : PR —
were registered and used to calculate LIC based on Gandon’s formula®. . MITE I I I I 180 + 40 statlstlcally Slgmflcant hlgher LIC than those who didn't (p 0,941 and
=0,572r ively).
3 | F56 | Y | N N Y [110% 30|  P=0.572respectively) |
2 Patients under ESA (n=11) had a lower LIC[median 55 (35-100) vs 85
Stafistical analysis: 9 | A ! A \ Y | b 48,7-172,5 I/g], but it t statistically significant (p=0,223
Categorical data were presented as frequencies (percentages), and continuous variables as 16 Fiqd4 i Y i Y 20+ 20 ( a : ) HMO g]’ utitwas not statistically signitican (p_ : )
median and inter-quartile range (IQR: 25th percentile-75th percentile). Continuous variables 3 7 T Y v Y Y 20+ 0 No statistically significant correlations were seen between LIC and
were compared using the Mann-Whitney test since that normality was not verified (Shapiro . 73 v v . v = = 0 other markers of iron overload, name|y TSAT and ferritin (Table 1), in
Wilks test); categorical variables were compared using Fisher’s exact test. The association + : : : : : :
between the different variables and LIC on MRI were analyzed with Spearman correlation 4 F/54 Y Y Y Y 100 + 30 line with earlier studies that had already found that these biochemical
coefficient. The level of significance a=0.05 was considered. The statistical analysis as 4 — parameters are not always a guide for iron therapy’8. The only
Released 2012. IBM SPSS Statistics for Windows. Armonk, NY: IBM Corp.). C e :
) 1 /49 Y Y Y Y | 110+30 was between LIC and the Charlson comorbidity index (Fig.3).
DISCUSSION:
o _ _ Patients (n)
The majority of CKD patients already show some degree of hepatic oo o LIC and GG
orrelation o an
iron overload, assessed by MRI, at the time of dialysis start. 6
Unexpectedly, mild to moderate hepatic iron overload were observed
: : : C g 5 0 .
even in those patients who had not received significant amounts of
iron or any iron at all. Iron has the same effect on the liver signal 4 0 Group 1 )
= 100
whatever the overload cause®, so renal failure and its associated 0 Group 2 8 o
comorbidities are not supposed to interfere with MRI signal per se. 3 B Group 3 .
However, there is no study validating hepatic MRI with simultaneous T
. . . . . 2 [1Group 4 J_
liver biopsy to determine LIC in CKD patients. o o
A third of the patients included were diabetic, 65% overweight or 1 . "
I I I I I | I !
obese, and these have frequently associated hepatic steatosis, which S
was not actively searched for and ruled out in the study. However, 0
" : : - Figure 2: Median LIC (umol/g) of patients Figure 3: Correlation of LIC and Charlson
ferritin levels were not unexpectedly high [median 245 (130-426ng/dL) Normal Mild Moderate who received previous iv iron (n=6) was Comorbidity Index (CCl); Spearman’s Rho
as usual in metabolic dysferritinemia® and didn’t relate to LIC. LIC (umol/g) a0 40100 101200 77,5 (IQR 48,8-110), while those who 0,549; p=0,022
_ — _ _ — didn’t (n=11) had median LIC of 60
Figure 1.The majority of patients (10/17) had mild (40-100umol/g) hepatic iron (IQR 35-100); p=0,541 (n.s.)..
overload at the start of hemodialysis independently of having received iv iron. In
addition, 4 patients already had moderate (101-200 umol/g) overload. Only 3/17
had LIC values <40umol/g, none of these 3 had received iv iron.
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