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Figure 1. Comparison of Changes in Forenhead melanin
and Erythema Indices among the Three Groups

Figure 2. Comparison of B 2-MG Concentration
(predialysis) and B 2-MG Redution Rate
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Figure 3. Correlation between Changes in Forehead

Melanin and Erythema Indices and B 2-MG
Reduction Ratel4
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AFYor FAENL A
o] AtolH A AarH o7 ot
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A HFEATOR FFATH. & ATE ol FIES HILE
g A AFE, A7 AF AIHEY 20069 593 AT FE
AlAQ 2007 d 5€ol narrow-band reflectance spectrophotometer

(Mexameter MX16, Courage-Khazaka Electronic, Koln, Germany)E
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BE 7]%4 A& (descriptive data)e T +EF HA T+
MELS ()2 YJeERNAT. 2 9] AE+E= one-way ANOVA E&
Chi-square testZ o]&3dlo] B wdY 2™, one-way ANOVA A4+
oJr = A-pole Student t-testE ol&ste] HAsITE. 3549
Agkel waEy #H" QA= Pearson A#HEA H
222 AR S ol&dte et B AR FAAEE
SPSS & A == (ver. 13.0 for Windows; SPSS Inc, Chicago, IL,
USA)& ol &3kl aatglon, p ghol 0.05 PwHel S FAHC =
frolgk zpol 7t de AR FFEFAT.
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1. 43 A9 934 54 2 JA4E 24

78.2+84. 770 €ol%loH, 7
(59.7x24. 270 )3 A FAFAT (65.0+£59.470 )l H]EHA
FHATFEA T (73.4%5

Ao BAEA ou= gldet. 27] AFHFe] 9 dooRE
ey AHFol 3rd  4s.1e® P Bkoen,  whA
AbTAIRYE 108 (12.2%), Ed A7AEE 8% (9.8%), tHEA
25 49 (4.9%), 183 49E & F AR B¢ Ve ddho]
239 (280) o2, Al T Aol T7] ARAHZFT HQl Hdbole
ofejgle Aol7b gt Wi A F 5% (6.1%)°] B 4
By, gl 7% (8.5%)°] €3 1 HaAbeldth. Kt/Vurea,
gAn A4 24 2 A, = AgFEN, 133 ferritin SE5E Al

2 Apolol Feld 2017k AT (Table 1).



Table 1. Clinical Characteristics and Laboratory Findings of Patients

LF-HD HF-HD HDF
(1=26) (1=29) (0=27) prvalue
Age (years) 59.4%+13.5 56.1+15.0 57.6+7.3 NS'
Sex (M:F) 12:14 12:17 13:14 NS
Hemodialysis duration (months) 59.7+24.2 65.0£59.4 73.4%52.4 NS
Hepatitis (B, C virus) 4(4.9%) 3(3.7%) 5(6.1%) NS
Cause of ESRD NS
Diabetic nephropathy 18(22.0%) 11(13.4%) 8(9.8%)
Chronic glomerulonephritis 1(1.2%) 5(6.1%) 4(4.9%)
Hypertensive nephrosclerosis 1(1.2%) 4(4.9%) 3(3/7%)
Polycystic kidney disease 0(0%) 2(2.4%) 2(2.4%)
Others/causes unknown 6(7.3%) 7(8.5%) 10(12.2%)
Kt/Vurea 1.6+0.2 1.6£0.3 1.7+0.3 NS
Hemoglobin (g/dL) 10.4%1.1 10.5+1.1 10.7+1.3 NS
Calcium (mg/dL) 8.9£0.9 9.0+0.7 8.8£0.8 NS
Phosphorus (mg/dL) 5.2+1.1 4.6+1.3 5.1+1.2 NS
Total bilirubin (mg/dL) 0.4%0.3 0.3+0.1 0.4%0.1 NS
Ferritin (ng/mL) 248.8+137.4 195.4+142.5 237.9+135.1 NS

LF-HD: low-flux hemodialysis, HF-HD: high-flux hemodialysis, HDF: hemodiafiltration

# NS: Not significant
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H AT AF Al -3 1270E & F5 Al Fol Mexameter M16E ©]
g3t AT olnp, F= HAYE, 281 EH nmelanin index<}

erythema indexv AF%H FAFHT, 1FF AFAT, a8 &
No] IHEA T Atololl oo d= AFol 7k fISlth. LU} melanin index
¢ erythema index At Wa&S wlwg 23, A7 717 F¢
olmfol A o] melanin index®] W& FAAI}FHT (-1.0£2.3%)
oA AFH AFMT (0.6£1.6%)° #Hste] FolshA Skt
(p<0.05). o]u}oll A 9] erythema index:= Al #+ EFolA A+ 7|7
T Aased FHAAFMT (-1.9£2.50) 04 AFF AT
A (-0.1+2.5%)°] Hlgte] Zadol 2mAA Zt (p<0.05). o]l
vhal, #=5 A9Re ERoA =A% melanin index?} erythema

indexe] Wst&2 A T Atolo] 99 QlE Aol gl (Table 2,
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Table 2. Comparison Melanin and Erythema Indices among the Three Groups

LF-HD HF-HD HDF p-value

Baseline melanin index

Forehead 498.5+18.4 500.6+23.8 502.2+27.2 NS*

Forearm 489.8+15.7 487.3+16.9 493.3+22.6 NS

Abdomen 469.3%+20.0 474.3+18.2 474.1£23.7 NS
Baseline erythema index

Forehead 610.1+24.9 613.8+22.8 616.7+26.4 NS

Forearm 587.0+17.6 586.2+23.5 589.5+23.6 NS

Abdomen 571.7+14.4 575.8+20.9 572.2+32.2 NS
Melanin index after 12 months

Forehead 501.6+18.7 497.6+17.3 496.9+21.9 NS

Forearm 487.5+£16.5 487.7+16.7 490.0+17.3 NS

Abdomen 477.2%£22.1 480.0%+16.9 481.1+22.4 NS
Erythema index after 12 months

Forehead 609.0+23.3 608.8+18.4 606.7+23.4 NS

Forearm 576.6%+12.7 579.6+17.7 578.6+19.5 NS

Abdomen 569.5+15.3 573.1+17.3 573.6+16.1 NS
Changes in melanin index (%)

Forehead 0.6+1.6 -0.5+2.6 -1.0£2.3 <0.05

Forearm -0.4£2.5 -0.1£2.0 -0.6+1.8 NS

Abdomen 1.7£2.7 1.2%+2.0 1.8£2.4 NS
Changes in erythema index (%)

Forehead -0.1£2.5 -0.8+2.4 -1.9%+2.5 <0.05

Forearm 1.7£1.8 1.4+£2.6 1.8+£3.2 NS

Abdomen -0.4+1.8 -0.4%£2.5 0.4£5.5 NS

Changes in melanin index = (Melanin index after 12 months - Baseline melanin index) X 100 / Baseline melanin index
Changes in erythema index = (Erythema index after 12 months - Baseline erythema index) > 100 / Baseline erythema index
# NS: Not significant
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Changes in Forehead Melanin Index (%)

1.00— * g 0.00—
0.6+1.6 ™ I
3 0.1£2.5
E
0.50— £ x
o 0.50
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s
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-0.50— [
0.512.6 £
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Figure 1. Comparison of Changes in Forehead Melanin and Erythema Indices
among the Three Groups
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FAEA Yo WE B2-Me FHLE

AT TE AF SAHT T A B2-M6e] vEE AGEF TIAF
A (41.5+8.5 mg/L)ol Bldte] AT F (33.2+6.3 mg/L)ol
A Fosk A wEgken (p<0.01), B2-MG Hade AFH dAFMF
(8.5£8.9%)°l Hlst] FF FAFAT (45.6+13.3%) 3 Ao}
FAT (64.7211.4%) 14 oW JA E=UTE (p<0.01) (Table 3,

Figure 2).

Table 3. Comparison of B 2-MG Concentration (Predialysis) and B 2-MG Reduction Rate

among the Three Groups

LF-HD HF-HD HDF p-value
B 2-microglobulin (Predialysis)(mg/L) 41.5%8.5 36.9111.2 33.2%£6.3 <0.01
B 2-microglobulin reduction rate (%) 8.5+8.9 45.6+13.3 64.7+11.4 <0.01
B2-MG reduction rate (%) = [(Predialysis B2-MG)-(Postdialysis B2-MG)] < 100 / (Predialysis B 2-MG)
80.00— 100.00
" 647114
~ 70.00—
= 80.00—
[=] 41.5+8.5
£ 60.00— 45.6+13.3
= 36.9+11.2 9
= 33.2+6.3 d —
_g. 50,00 + ; 60.00
[ [
-] o
@ 40.00— = 40.00— *
[ 2 )
S &
Q —
EI 0.00 8.518.9
o~ 20.00
© 20.00 Q
10.00— 0.00—
[ I | [ [ I
LF-HD HF-HD HDF LF-HD HF-HD HDF
*; p<0.01 LF-HD vs. HDF *; p<0.01 LF-HD vs. HF-HD and HDF

Figure 2. Comparison of B 2-MG Concentration (Predilaysis) and B 2-MG Reduction Rate

among the Three Groups
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4. Melanin index®} erythema index ¥3}-&9) J3FS v X = AR

ojmtol A} =g melanin index?} erythema index®] W3}&ol FaF<

S g3yl st Pearson @ EA4ES AldE A,
melanin index®} erythema index B B2-MGS] THA&ITE o9&
S AAAA7F AAT} (melanin index; r=-0.256, p<0.05, erythema
index: r=-0.393, p<0.01) (Figure 3). ¥|%-A°] Wate] JgL 14|

Fe AAE

= AAE HEE] st i @A olvke] melanin index©] W
shgol Has VIEoR FEste] Rl dFe vAE dEH <
A =4S A% A, D5 gkel

Egsel 2429 3
o]ulo] melanin index®] W
t} (Table 4).

A g
Sgol L AL 5 A% vehg

4.00—

o

=3

S
|

* -
2,00 Lt

N

U

S
|

0.00—

-2.00] 0007

-4.00— 2504

-6.00—

-5.00—
-8.00—

r=-0.393

r=-0.256 p<0.01

p<0.05

Changes in Forehead Melanin Index (%)
Changes in Forehead Erythema Index (%)

-10.00—

N

U

S
|

I T T T I I I T T T I T
0.00 20.00 40.00 60.00 80.00 100.00 0.00 20.00 40.00 60.00 80.00 100.00

B2-MG Reduction Rate (%) B2-MG Reduction Rate (%)

Figure 3. Correlation between Changes in Forehead Melanin and Erythema Indices and
B 2-MG Reduction Rate
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Table 4. Factors Associated with the Changes in Forehead Melanin Index

Progression in Forehead Melanin Index

OR 95% CI p-value
Sex(female) 0.78 0.31-1.99 NS
Age 1.01 0.98-1.05 NS
Hepatitis (B, C virus) 0.52 0.11-2.43 NS
Hemodialysis duration 1.00 0.99-1.01 NS
Hemodialysis modality 311 1.01-9 54 <0.05

(LF-HD vs. HF-HD and HDF)

OR: Odds ratio, CI: Confidence interval, *NS: Not significant
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LAl T Atololl AF, ¥, Ha EAqF4 7%, 284
g3 st AARE frolgt Aelrk gislt.

2. AT AF AHFY FE AR ot 25 AR, i 57
ol =43t melanin index?} erythema index:= A% JAHE
T, A dAFAT, g dRAFAT Al T Abolol] 9

m A= Aol 7F AT

3. Melanin index?} erythema index =7 gte] W&

AT 717 FQ olntell A1 melanin index] W& HHojx}
FAT (-1.0£2.30) N4 AR dAFST (0.6+1.6%) 13}
o 2]o] A wkth (p<0.05). o]mtoll A ] erythema index: Al
T BFOlA AT 71 Sk AAsiled A FTE (-1.9

2.5%) 004 A dAFAT (-0.1£2.5%)°) H]st] FHAE0]
o skAl ZEk (p<0.05).

4. F= HALHF9 BHo|A 9 melanin index®t erythema index?] ¥
sha2 Al T Abololl omde AFol 7t fllHt.

5. B2-NG #Had&e AR AFYT (8.518.9%)l wsto] il
F EAFAT (45.6£13.3%) 3 AR IFAT (64.7111.4%)
Ao Al E kT (p<0.01).
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Abstract

The Impact of Dialysis Modality on Skin Color
in Hemodialysis Patients

Chan Ho Kim
Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Shin—Wook Kang)

Objective: Several studies have demonstrated that the
clearance of middle molecular weight (MMW) substances is better
in high-flux hemodialysis (HF-HD) and online hemodiafiltration
(HDF) compared to low-flux hemodialysis (LF-HD). Skin
hyperpigmentation, a common finding in end-stage renal disease
(ESRD) patients, is known to be attributed to the accumulation
of MMW substances such as urochromic pigments and carotenoids.
Therefore, there is a possibility that hyperpigmentation may
be 1mproved by HF-HD and HDF, but i1t has never been explored.
This prospective study was undertaken to investigate the
quantitative changes in skin color in HD patients according to

dialysis modality.
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Methods: Eighty-two stable ESRD patients undergoing regular

HD at Yonsei University Health System were enrolled and divided
into three groups according to their dialysismodalities (LF-HD,
HF-HD, and HDF group). Melanin index and erythema index of
forearm, abdomen (non-sun exposed area), and forehead (sun
exposed area) were measured by narrow-band reflectance
spectrophotometer (Mexameter MX16) at baseline and after 12
months. In addition, ©predialysis and postdialysis
B2-microglobulin (MG) levels were measured and B 2-MG
reduction rate (RR) was calculated.

Results: Even though there were no significant differences in
the baseline values of melanin and erythema indices among the
three groups, the changes 1n forehead melanin index were
significantly lower in HDF patients (-1.0%£2.3%) compared to
the LF-HD group (0.6+1.6%) (p<0.05). In addition, forehead
erythema index was significantly decreased in patients treated
by HDF (-1.9%+2.5%) relative to the LF-HD group (-0.1%+2.5%)
(p<0.05). In contrast, the changes in melanin and erythema
indices of forearm and abdomen were comparable among the three

groups. B 2-MG RR was significantly higher in patients on HDF
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(64.7%£11.4%) and HF-HD (45.6%13.3%) compared to the LF-HD
group (8.5+8.9%) (p<0.01), and correlated significantly with
the changes in forehead melanin (p<0.05) and erythema indices
(p<0.01).

Conclusion: The changes in skin color of sun exposed area was
reduced by HDF, suggesting that enhanced removal of MMW
substances by convective therapy may be of advantage i1n

diminishing skin hyperpigmentation in ESRD patients.

Key words : skin color, end-stage renal disease, middle molecular weight
substances, low—flux hemodialysis, high—flux hemodialysis,
hemodiafiltration
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