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Combined High Serum Ferritin and Low Iron Saturation in

Hemodialysis Patients
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Table 1.

Sensitivity and specificity of iron measures?

Study Gold Standard Serum Ferritin/TSAT Cutoff SensitivitySerum Ferritin/TSAT SpecificitySerum Ferritin/TSAT
Fishbane er al (4) Functional <100 ng/ml<21% 48%/81% 15%/63%
Tessitore of al. (5) Functional <100 ng/ml<19% 35%/59% 18%78%
Kalantar-Zadeh of al. (6) BM =200 ng/ml=20% 41%/88% 100%6/63%

® _12 The utility of a diagnostic test can be defined only in terms of a second test, a "gold standard.” TSAT, transferrin
saturation; Functional, response to iron therapy, BM, bone marrow biopsy with iron staining.
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Table 2.

CHr in the assessment of iron status?®

Study

Mittman et al.
T

Chuang et al.
(@)
(8)

Standard Other Comparisons Sensitivity Specificity
Functional (1% T in comected reticulocyte index after Serum ferritin < 100 ng/mITSAT  CHr 78%serum ferritin CHr 71%serum ferritin
intravenous iron 500 mg) =20% 38%TSAT 50% 332 TSAT 60%
Functional (30% | in EPO dose after intravenous iron 2200 mg  Serum ferritin = 300 ng/ml CHr 78%serum ferritin 83%: CHr 87%serum fermtin 57%

over 24 wk)

® 1 CHr, reticulocyte hemoglobin (Hb) content; EPO, erythropoietin.
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Should we limit the ferritin upper threshold to 500 ng/ml in CKD
patients?

Dukkipati R*, Kalantar-Zadeh K.

Nephrol News Issues. 2007 Jan;21(1):34-8.
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Characteristics, strengths and limitations of ferritin as a measure of iron status

Tissue of analysis Serum or plasma

Common method of analysis Immunoassay on immunnoturbidometry

Units ng/l

Indicator of: Size of iron stores

Advantages Reflects iron status and responds to iron interventions

Is an acute phase protein so concentration is increased in
Disadvantages inflammatory disease and subclinical infection

Limited usefulness during pregnancy
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A comparison between the soluble transferrin receptor ,transferring -

saturation and serom ferritin as markers of iron state in hemodialysis
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- Abstract

Background: In MHD patients, ferritin values above 500 ng/ml, especially in
paradoxical conjunction with low ISAT, Anemia is common in individuals with
chronic kidney disease (CKD), including those undergoing maintenance
hemodialysis (MHD) treatment and may be associated with poor outcome,
including higher death risk (2). The most commonly used markers of iron
management in CKD patients are iron saturation ratio (ISAT), also known as

transferrin saturation ratio, and serum ferritin .

Some studies have shown that high values of serum ferritin in dialysis
patients with di to more than 500 levels with the low percentage of
transferrin saturation less than 25% still benefit the treatment of iron

deficiency intravenous iron compounds (47).
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Purpose of the research:
Determine the relationship between high serum ferritin values and the satisfaction

of low iron in dialysis patients.

Design, setting, and participants: In a cross sectional study of 102 MHD
patients in AlMoasat and AlAssad hospitals, the association of serum ferritin >500

ng/ml after taking informed consent was conducted necessary calibration tests .

Date of study: 1 /7 /2013 to1/7/2014.

Results: The high serum ferritin values more than 500 ng / ml can manifest iron
stores in dialysis patients , especially if accompanied by a lack of satisfying
transferrin less than 25% but higher than values do not reflect the reality of iron
in absolute terms, and therefore can not adopt the values of serum ferritin to
diagnose anemia and reverse iron reality serum, and we need other new studies
to reverse the reality of iron in dialysis patients and indicate whether it overlaps
therapeutic for anemia, including iron compounds venous are useful in reducing

the high ferritin values in patients with chronic renal failure.
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Patient | Creatinin urea Fe TIBC | ferritin HB CRP TSAT
1 4 96 24 220 650 9.2 4 10%
2 7 130 39 250 542 8.5 0] 15.60%
3 6.2 110 31 240 600 8.3 21 12.90%
4 5.5 96 24 212 820 8.8 1] 11.30%
5 7.3 130 32 230 640 7.9 0] 13.90%
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6 8.2 128 38 242 510 7.8 1] 15.80%
7 9 185 24 210 730 8.1 3| 11.40%

8 8.5 145 36 200 532 8 4 18%
9 6.1 118 28 224 682 9.2 21 12.50%
10 4.7 90 38 302 760 9.6 0] 12.58%
11 6.3 135 38 218 584 8.4 0] 17.40%
12 6.8 128 24 260 645 8 0] 9.20%
13 5.8 105 22 245 784 8.7 0] 8.97%
14 4.9 98 35 240 810 9.8 1] 14.50%
15 7.2 145 36 298 560 8.5 21 12.08%
16 8.2 155 20 225 620 8.1 0] 8.88%
17 9.1 187 32 210 762 7.8 0] 15.20%
18 7.6 156 23 242 650 8.6 1| 9.40%
19 8.5 180 20 180 632 8 21 11.11%
20 7.3 140 37 198 740 8.7 0] 18.60%
21 5.5 124 22 218 670 8.4 0] 10.09%
22 5.8 106 25 210 690 86 0] 11.90%
23 6.3 117 38 198 580 8.4 2119.19%
24 6.8 122 24 222 574 9.1 0] 10.80%
25 8.1 134 35 275 520 8.2 0] 12.70%
26 8 140 36 260 525 7.9 21 13.80%
27 7.5 160 38 238 592 8.3 1] 15.90%
28 6.4 140 21 210 748 9.1 0 10%
29 6.9 128 37 212 752 8.8 0] 17.45%
30 4.5 85 34 196 840 9.5 0] 17.34%
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31 8.6 47 21 180 560 8.4 0] 11.66%
32 5.3 102 32 210 710 8.8 1] 15.23%
33 4.7 88 36 225 665 9.1 0 16%
34 8.4 175 24 218 746 8.1 0 11%
35 6.5 136 28 235 680 8.6 0] 11.90%
36 5.3 104 32 225 754 8.3 0] 14.22%
37 6.7 145 24 240 631 8.1 2 10%
38 4.7 136 34 202 794 8.5 2116.83%
39 9.1 175 34 182 552 7.7 1] 18.68%
40 6.5 148 25 262 624 8.6 0] 9.50%
41 7.4 138 24 275 674 8.7 0] 8.70%
42 6.3 129 26 268 622 8.3 0 10%
43 6.7 119 27 238 638 8.2 1] 11.34%
44 7.2 136 22 210 762 7.9 0] 10.40%
45 7 124 38 276 782 7.9 0] 13.70%
46 4.9 79 28 210 940 8.7 1] 13.30%
47 6.5 145 24 254 590 8.4 0 9.60%
48 4.6 103 34 202 740 8.7 0] 16.80%
49 4.6 110 31 208 688 9.2 0] 14.90%
50 8.3 175 36 275 540 8 0] 13.09%
51 7.3 136 27 255 665 8.4 0] 10.50%
52 7.5 140 38 245 675 7.9 1| 14.90%
53 5.3 125 27 220 810 8.8 41 12.27%
54 5.4 130 32 210 742 8.6 21 15.20%
55 6.4 135 28 240 634 8.3 0] 11.60%
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56 6.3 132 22 235 618 8.2 0] 9.30%
57 6.6 140 25 225 745 8.7 3111.11%
58 7.6 148 34 200 832 7.6 2 17%
59 8.2 160 28 240 792 7.7 0] 11.60%
60 4.5 97 35 175 528 8.3 0 20%
61 4.8 102 38 235 534 8.9 4116.17%
62 5.7 110 24 224 612 8.5 0] 10.70%
63 5.6 104 32 210 627 8.2 0] 15.20%
64 7.3 121 25 240 718 7.8 1]10.40%
65 7.1 117 28 232 694 8.1 0] 12.06%
66 8 140 27 241 574 7.9 0] 11.20%
67 8.1 142 23 210 586 8.3 0] 10.90%
68 7.3 138 22 268 608 8.6 21 8.20%
69 7.5 138 38 240 642 8.2 1] 15.80%
70 4.6 124 30 210 705 8.6 0] 14.20%
71 4.8 130 32 212 658 8.5 0] 15.09%
72 5.7 140 25 204 620 7.9 0] 12.25%
73 6.4 142 24 224 640 8.1 01]10.70%
74 7.4 136 32 275 575 7.8 0] 11.60%
75 4.7 89 35 235 816 8.8 2| 14.80%
76 4.9 92 32 208 645 8.4 0] 11.40%
77 7.6 135 20 245 714 8.9 0] 8.16%
78 4.8 104 38 204 869 9 0] 18.60%
79 6.3 125 21 170 785 7.9 0] 12.30%
80 5.3 114 24 214 682 8.5 31 11.20%
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81 6.8 130 22 210 845 8.3 1] 10.40%
82 9.2 178 35 224 962 7.7 0] 15.60%
83 4.8 118 35 207 594 8.7 0] 16.90%
84 7.2 135 30 195 629 8 0] 15.30%
85 7 128 28 276 640 8.4 0] 10.14%
86 5.6 116 28 265 582 8.6 1] 10.56%
87 5.7 120 30 250 590 8.3 1 12%
88 6.4 131 24 182 634 8.7 21 13.18%
89 4.9 101 34 225 586 8.8 21 15.11%
90 6.8 134 22 212 718 8.3 21 10.30%
91 7.4 160 38 240 696 8.1 0] 15.80%
92 6.1 100 26 263 710 8.2 0 9.80%
93 7.8 140 23 286 728 7.9 0] 8.04%
94 8.1 142 38 270 692 7.6 1] 14.07%
95 6.2 120 27 208 548 8.6 0] 12.90%
96 5.1 105 25 240 534 8.9 0] 10.40%
97 5.6 110 28 228 520 8.7 0] 12.28%
08 7.3 120 34 176 630 7.9 0] 19.30%
99 4.8 104 37 197 518 9.1 0] 18.70%
100 5.4 117 38 268 640 8.5 0] 14.17%
101 6.2 124 38 180 610 8 0] 21.11%
102 7.6 168 32 193 590 708 0] 16.16%
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Minimu| Maximu Std.
N Mean
m m Deviation

Creatinin 102 4.00 9.20| 6.5127 1.28654

127.588

Urea 102 47.00] 187.00 24.35600
2

Fe 1021 20.00 39.00129.6961 5.85939
226.676

TIBC 102 170.00] 302.00 5 28.83794
666.442

Ferritin 102 510 962.00 06.76
9

HB 102 7.60 9.80| 8.4020 45358
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CRP 102 .00 4.001 .6961 1.07895
TSAT 102 8.02( 21.11(13.1564 3.06749
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Creatinin

urea

Fe

TIBC

Ferritin

HB

CRP

ISAT

Pearson

Correlation
Creatinin
Sig. (2-

tailed)
Pearson
Correlation

Urea
Sig. (2-
tailed)
Pearson
Correlation

Fe
Sig. (2-
tailed)
Pearson

TIBC
Correlation

*® %
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000
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071

v
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Sig. (2-
tailed)
Pearson
Correlation

Ferritin
Sig. (2-
tailed)

Pearson

Correlation
HB

Sig. (2-
tailed)
Pearson
Correlation

CRP
Sig. (2-
tailed)

Pearson

Correlation
ISAT

Sig. (2-
tailed)
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Creatinin 6.51 + 1.29 0.5-1.2 i
Urea 127.59 + 24.36

Fe 29.69 + 5.86 40 - 200 midia
TIBC 226.68 + 28.84

Ferritin 666.44 £96.76 500< i

HB 8.4 + 0.45 J /e 10> Laddie
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