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Abstract
Background : Persistent itch or “Pruritus” has been one of deliberating symptoms burdening chronic kidney
disease (CKD) patients and leads to poor quality of life (QOL). Previous evidence reported that the calcium
channel type Cav 3.2 is upregulated in the skin of CKD stage b patients leads to decreased threshold in
sensing the itch stimuli and zinc can decrease the activity of this channel. Zinc is also supposed to inhibit
the release of histamine. An eight- week course of oral zinc sulfate 440 mg/day is found to be effective in
relieving pruritus in hemodialysis patients from a randomized controlled trial without serious adverse effect,
but there is no information about zinc level or any correlation between zinc level and the relief of pruritus
symptom. This study aims to confirm the efficacy of oral zinc sulfate in relieving pruritus in Thai ESRD
patients as the primary outcome. The correlation between zinc level and pruritus, the efficacy of oral zinc
sulfate in improving QOL, and adverse effects from the drug were the secondary outcomes.
Methods : Patients were randomly allocated to receive zinc sulfate capsule 440 mg/d (220 mg bid) or
identical placebo for 12 weeks and off-treatment for 4 weeks. The intensity of pruritus and QOL were
evaluated by the Visual Analogue Scale (VAS) and the Uremic Pruritus in Dialysis Patients (UP-Dial)
scale consequently every 4 weeks. Decreasing of 3 points or more from baseline VAS implies significant
improvement.
Results : Total of 55 patients were allocated to 2 groups, 28 received oral zinc sulfate while 27 received
placebo with similar baseline factors. At the beginning of the trial, there are significant differences in the
Visual Analogue Scale (7.00+1.90 vs. 5.63+2.09) and the initial Zinc level (568.56+9.46 vs. 63+7.15 ug/dL)
between both groups. Although there is difference in the change of the Visual Analogue Scale at 4th week
of the study (1.41; 95 % confidence interval (CI), 0.095-2.732; p=0.036), after finishing the trial at 12th week
and off-treatment phase at 16th week, there was no difference in relieving pruritus between the Zinc
and the placebo group [1.131; 95 %CI, -0.423-2.684; p=0.150 and 1.505; 95 %CI, -0.142-3.152; p=0.072
respectively]. There was no correlation between zinc level or change in zinc level and the intensity of
pruritus. There was also no difference between both groups in improving QOL and adverse effects of the
medication.
Conclusion : Our study showed no difference between oral zinc sulfate and placebo in relieving pruritus in
ESRD patient. Further trials are needed with more participants and the follow up zinc level at 4™ week after
treatment might be helpful.
Keywords : Zinc sulfate, pruritus, end stage renal disease, quality of life
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Factors Placebo (n=27) Zinc (n=28)

Age (years), mean + SD 62.63+9.87 61.32+11.74
Sex, n (%)

Male 15 (55.6) 15 (53.6)
Comorbid disease, n (%)

Diabetes mellitus 15 (55.6) 17 (60.7)

Hypertension 24 (88.9) 26 (92.9)

Heart disease 4 (14.8) 3(10.7)

Stroke 5 (18.5) 3 (10.7)

Autoimmune disease 2 (7.4) 1 (3.6)
Cause of ESRD, n (%)

Diabetic nephropathy 1 (3.7) 2 (7.1)

Chronic glomerulonephritis 2 (7.4) 2 (7.1)

Unknown cause 23 (85.2) 22 (78.6)

Other 1 3.7) 2(7.1)
Dialysis vintage (month), mean + SD 50.564+34.98 37.93+41.81
Urine Output, n (%)

<100 ml/day 20 (74.1) 14 (50)

>100 ml/day 7 (25.9) 14 (50)
Kt/V (urea), mean + SD 1.65+0.28 1.66+0.31
nPCR, mean + SD 1.01+0.23 0.97+0.28
Mode of RRT, n (%)

Conventional HD 25 (92.6) 24 (85.7)

PD 2 (7.4) 4 (14.3)
Blood Flow Rate (mL/min) (For HD patients), mean + SD 298.15+96.56 92.86+128.89
Dialysate Flow Rate (mL/min) (For HD patients), mean + SD 474.07+148.3 4504202.76
Dialyzer flux (For HD patients), n (%)

High flux dialyzer 24 (88.9) 24 (85.7)

Low flux dialyzer 1 (3.7) 0 (0)
Frequency of RRT, n (%)

HD 2 times/week 1 (3.7) 8 (28.6)

HD 3 times/week 24 (88.9) 16 (57.1)

PD 2 (7.4) 4 (14.3)

Al ESRD, End stage renal disease; Kt/V, Fractional urea clearance or dialysis adequacy; nPCR, Normalized

protein catabolic rate; RRT, Renal replacement therapy; HD, Hemodialysis; ml/min, milliliter per minute,

PD, Peritoneal dialysis
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Factors Placebo (n=27) Zinc (n=28)

Affected Part, n (%)

Head and face 7 (25.9) 6 (21.4)
Chest 11 (40.7) 16 (57.1)
Back 22 (81.5) 26 (92.9)
Arm 10 (37.0) 16 (57.1)
Abdomen 8 (29.6) 9 (32.1)
Thigh 11 (40.7) 15 (53.6)
Leg 13 (48.1) 11 (39.3)
Hip 4 (14.9) 7 (25.0)
Number of affected area, n (%)
1 2 (7.4) 0(0.0)
2 9 (33.3) 7 (25.0)
3 6 (22.2) 8 (28.6)
4 4 (14.9) 6 (21.4)
5 4 (14.9) 3(10.7)
6 2 (7.4) 1(3.6)
7 0 (0.0) 1(3.6)
8 0 (0.0) 2(7.1)
Time of the day affected by pruritus, n (%)
Night 2 (7.4) 2(7.1)
Day 6 (22.2) 3(10.7)
Both day and night but less than 24 hours 19 (70.4) 22 (78.6)
24 hours 0(0.0) 1(3.6)
Most intensified time affected, n (%)
Night>Day 7 (25.9) 7 (25.0)
Day>Night 8 (29.6) 6 (21.4)
Day=Night (24 hours) 0 (0.0) 5(17.9)
Cannot tell 12 (44.4) 10 (35.7)
Precipitating factors, n (%)
Bathing 6 (22.2) 2(7.1)
Dry skin 6 (22.2) 4 (14.3)
Perspiration 3(11.1) 3(10.7)
Diet 3(11.1) 6 (21.4)
Cold weather 4 (14.8) 3(10.7)
Hot weather 4 (14.8) 2(7.1)
No precipitating factor 7 (25.9) 10 (35.7)
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Factors Placebo (n=27) Zinc (n=28)
Duration/episode, n (%)
<5 minutes 9 (33.3) 5(17.9)
5-15 minutes 8 (29.6) 8 (28.6)
16-30 minutes 5 (18.5) 5 (17.9)
31-60 minutes 1(37) 2(7.1)°
>60 minutes 0 (0.0) 1(3.6)
Visual analog scale at baseline (VAS0)), mean + SD 5.63+2.09 7.00+1.90
a9 3 mnsﬂmmm'a‘ﬁ'uﬁN:'ﬂw‘['i'ﬁam’éums%'nm
Current pruritus treatment, n (%) Placebo (n=27) Zinc (n=28)
Antihistamine 6 (22.2) 11 (39.3)
Mast cell stabilizer 0 (0.0) 0 (0.0
Emollient 12 (44.4) 17 (60.7)
Topical Steroid 2 (7.4) 2:(7:1)
Gabapentin and Pregabalin 2 (7.4) 2(7.1)
Antidepressant 0 (0.0) 0 (0.0)
Anxiolytic 2 (7.4) 3(10.7)
i 4 wamsasalafiomeianlfifing diedumstin
Laboratory, mean + SD Placebo (n=27) Zinc (n=28)
Zinc level (mcg/dL) 64+7.14 59.11+9.456
Hemoglobin (g/dL) 9.8+1.67 9.741.25
Total WBC count (mcg/dL) 6440+1963.64 6310+4153.64
Eosinophil (%) 44556 5+3.94
Calcium (mg/dL) 8.92+1.19 9.01+1.29
Phosphorus (mg/dL) 5.2+1.84 5+2.22
Albumin (g/dL) 3.8+0.37 3.8+0.39
Vitamin D level (ng/dL) 29.2+15.11 25.4+14.48
PTH (pg/dL) 4324 357.16 265+300.82
Ferritin (ng/mL) 310+494.99 402+587.95
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Difference of baseline VAS and time
0
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g | .25
o e J
.
£ 3
S RS
3. -3.357
-3.464 S5
-4
4" week 8t week 12 week 16 week Time
Placebo 0.41%2.71 1.93+2.88 2.33%2.90 1.85£3.25
Zinc 1.82+2.11 2.71:2.34 3.46+2.85 3.36+2.81
Dif. 1.41 0.79 1.13 1.51
(95%C1) (0.10,2.73)* (-0.64,2.21) (-0.42,2.68) (-0.14,3.15)

VAS, Visual analog scale; Dif., Difference; Cl, Confidence interval; * Statistically significant (p<0.05)
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Placebo n=27 Zinc n=28 Zinc/Placebo
n (%) n (%) Risk Ratio (95 %CI)
4™ week 5 (18.5) 8 (28.6) 1.54 (0.58 - 4.13)
8" week 9 (33.3) 16 (57.1) 1.71 (0.92 - 3.19)
12" week 12 (44.4) 17 (60.7) 1.37 (0.82 - 2.29)
16" week 11 (40.7) 16 (57.1) 1.40 (0.80 - 2.45)
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Placebo 64.00+7.14
Zinc 59.11+£9.45
Dif. 4.89
(95%C1) (0.37,9.42)*

27
70 64
60 66.474

65.076

— | — 0 DO

12 week 16" week Time
65.0848.91 66.47+18.30
80.15+30.88 77.00240.11

-15.07 -10.52

(-27.97,-2.19) (-28.59,7.54)

ehga: VAS, Visual analog scale; Dif., Difference; Cl, Confidence interval; * Statistically significant (p<0.05)
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Placebo Zinc P-value
Total UP-DIAL scale score and mean change from baseline
Baseline 13.67 (7.72) 17.18 (7.49) 0.093
12" week 877 (755  8.75(769) 0993
16" week 881(817)  9.04(764) 0916
Mean change from baseline at 12" week 5.08 (5.22) 8.42 (7.90) 0.071
Mean change from baseline at 16™ week 5.04 (5.94) 8.14 (7.60) 0.099
UP-DIAL scale score, QOL part
Baseline 967 (6.73) 11.79 (6.06) 0.226
12" week 5.81 (6.24) 5.68 (6.15) 0.939
16" week 5.65 (6.27) 5.71 (6.18) 0.972
Mean change from baseline at 12" week 4.00 (4.40) 6.11 (6.08) 0.149
Mean change from baseline at 16™ week 415 (4.76) 6.07 (6.11) 0.203
UP-DIAL scale score, sleep disturbance part
Baseline 3.92 (4.29) 4.75 (3.89) 0.463
12" week 2.64 (0.74) 1.96 (0.59) 0.478
16" week 2.48 (3.77) 2.00 (3.13) 0.618
Mean change from baseline at 12" week 1.40 (0.51) 2.79 (0.64) 0.098
Mean change from baseline at 16™ week 1.56 (2.99) 2.75 (3.33) 0.176
UP-DIAL scale score, mood disturbance part
Baseline 1.35 (1.20) 1.82 (1.19) 0.150
12" week 068 (0.85)  0.86(1.27) 0550
16" week 0.68 (0.85) 0.86 (1.27) 0.650
Mean change from baseline at 12" week 0.68 (1.41) 0.96 (1.35) 0.456
Mean change from baseline at 16™ week 0.68 (1.41) 0.96 (1.35) 0.456
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Correlation Coefficient (r) P-value
Total UP-DIAL SCORE at baseline 0.1669 0.223
Total UP-DIAL SCORE at 12" week 0.1060 0.459
Total UP-DIAL SCORE at 16" week 0.1687 0.298
UP-DIAL SCORE, QOL part at baseline 0.1560 0.255
UP-DIAL SCORE, QOL part at 12" week 0.1054 0.462
UP-DIAL SCORE, QOL part at 16™ week 0.1136 0.457
UP-DIAL SCORE, Sleep disturbance part at baseline 0.1161 0.403
UP-DIAL SCORE, Sleep disturbance part at 12" week 0.0152 0.917
UP-DIAL SCORE, Sleep disturbance part at 16™ week -0.0857 . 0.580
UP-DIAL SCORE, Mood disturbance part at baseline -0.0036 0.980
UP-DIAL SCORE, Mood disturbance part at 12™ week -0.0400 0.783
UP-DIAL SCORE, Mood disturbance part at 16™ week 0.2640 0.084
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Placsbo (n=27) Zinc (n=28) P value
Adverse effect, n (%) 5 (1852 8 (2858) 0.380
Nausea 1 @371 5 (17.86) 0.193
Vomiting 0 (0.0 1358 1.000
Dizziness 0 (0.0 “2:(1.15) 0491
Abdominal pain 0 (0.0 1 (3568 1.000
Pruritus 311112 1358 0.352
Somnolence 1@71) 0 (0.0 0.491
Chest tightness 0 (0.0 2 (7.15) 1.000
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