Supplemental Figure 1. PRISMA flow diagram
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Supplemental Figure 2. Forest Plot for sub-analysis of serum vitamin D level

comparison.
Urticaria Secrum VitD Control SecrumVitD Mean Difference Mean Difference
udy or Subgroup Mean Total Mean Total Weight IV, Random, 95% Cl Year IV, Random, 95% C1
1.1.1 Adult
Thorp et al., 2010 294 134 25 396 147 25 44% -10.20(-18.00,-2.40] 2010 -
Grzanka et al., 2014 2772 107 35 311 6.41 33 57% -3.90(-8.17,0.37) 2014 1
Boonpiyathad et al., 2014 17.27 973 60 3111 4.87 40  61% -13.84[-16.73,-10.95] 2014 -
Abdel-Rehimet al., 2014 11.36 363 2 418 3072 20 27% -30.44[-43.99,-16.89) 2014 _—
Chandrashekar et.al, 2014 127 27 45 243 135 45 58% -11.60[-15.62-7.58) 2014 -
Movahedi etal., 2015 15.8 15 114 226 1.6 187 6.5% -6.80 [-7.16, -6.44] 2015 .
Wuetal, 2015 2056 10.81 225 1816 994 1321 6.4% 2.40(0.89,3.91] 2015 N
Rasool et al,, 2015 17.87 1.22 192 27.65 1.65 210 65%  -9.78(-10.06,-9.50) 2015 .
Nasiri-Kalmarzi et al., 2017 19.26 1.26 110 3172 714 110 6.4% -12.46[-13.81,-11.11) 2017 N
Ratheretal,, 2018 19.6 6.9 10 385 6.7 110 6.3% -18.90(-20.70,-17.10] 2018 -
Mohamed et al., 2020 25 1.01 77 40.2 11 67 6.5% -15.20[-15.55,-14.85] 2020 -
Ma etal 2020 18.08 5.97 90 2031 343 90  6.4% -2.23[-3.65,-0.81) 2020 |
Vurgun etal., 2020 9.1 5.1 30 17.2 88 30 59% -810[-11.74,-4.46) 2020 N
Subtotal (95% CI) 1135 2288 75.7%  -9.78[12.41,-7.4] 4
Heterogeneity: Tau®= 20.08; Chi*= 1663.72, df= 12 (P < 0.00001); I*= 99%
Test for overall effect: Z=7.28 P < 0.00001)
1.1.2 Children
Ozdemir et al., 2016 1317 4.36 30 2827 74 30 61% -15.10(-18.17,-12.03) 2016 ~
Leeetal, 2017 20.26 5.06 624 20 51 3158  6.5% 0.26-0.18,0.70) 2017
Subtotal (95% CI) 654 3189 126% -7.34 2239, 7.71) -
Heterogeneity: Tau*= 116.71, ChF = 94.06, df = 1 (P < 0.00001); F = 99%
Test for overall effect: Z=0.96 P = 0.34)
1.1.3 Mixed
Oguz Topal etal., 2015 11.38 1117 58 1843 1314 45  55% -7.05[-11.85-2.25) 2015 -
Woo etal, 2015 12.46 6.85 98 2077 974 72 62% -8.31[10.94,-568] 2015 -
Subtotal (95% CI) 156 17 11.7%  -8.02[-10.32 -5.72] ]
Heterogeneity: Tau*= 0.00; Chi*= 0.20, df = 1 (P = 0.65); I*= 0%
Test for overall effect: Z = 6.82 P < 0.00001)
Total (95% CI) 1945 5594 100.0%  -9.35[-12.27, -6.4] +
Heterogeneity: Tau®= 33.99; Chi*= 3628.37, df= 16 (P < 0.00001); 1*= 100% s rn Py 700
Test for overall effect: Z = 6.29 (P < 0.00001)
Test for subaroun differences: Chi*=1.00. df = 2 (P = 0.61). F=0%
(a)
Urticaria Secrum VitD Control SecrumVitD Mean Difference Mean Difference
1] Total M Total Wel IV. Random, 95% Cl Year R m 95% Cl

1.2.1 Chronic urticaria
Thorp et al., 2010 294 134 25 396 147 25 40% -10.20(-18.00,-2.40] 2010 -
Grzanka et al., 2014 272 1107 33 311 6.41 3 51% -3.90(-8.17,0.37) 2014 =
Abdel-Rehimet al., 2014 11.36 3.63 2 418 3072 20 24% -30.44[-43.99,-16.89) 2014 _—
Boonpiyathad et al., 2014 17.27 973 60 3111 4.87 40  54% -1384[-16.73,-10.95) 2014 -
Chandrashekar et.al, 2014 127 27 45 243 135 45 52% -11.60[-15.62 -7.58) 2014 -
Oguz Topal etal.,, 2015 11.38 1117 58 1843 1314 45 49%  -7.05[-11.85-2.25) 2015 -
Rasool et al.,, 2015 17.87 1.22 192 27.65 1.65 210 58%  -9.78(-10.06,-9.50) 2015 .
Wuet al., 2015 2056 10.81 225 1816 994 1321 57% 2.40(0.89, 3.91) 2015 N
Woo etal, 2015 11.86 7.16 722077 974 72 55% -891[11.70,-6.12) 2015 -
Movahedi etal., 2015 15.8 15 114 226 1.6 187 5.8% -6.80 [-7.16, -6.44] 2015 .
Leeetal, 2017 29 49 57 20 51 3158 57% 2.90(1.62, 419 2017 "
Nasiri-Kalmarzi et al., 2017 19.26 1.26 10  31.72 714 110 57% -12.46[-13.81,-11.11] 2017 N
Rather etal,, 2018 19.6 6.9 10 385 6.7 110 5.6% -18.90(-20.70,-17.10) 2018 -
Mohamed et al., 2020 25 1.01 7 402 1.1 67  5.8% -15.20(-15.55,-14.85] 2020 .
Ma etal 2020 18.08 5.97 90 2031 343 90 57% -2.23[-3.65,-0.81] 2020 |
Vurgun etal,, 2020 9.1 5.1 30 17.2 88 30 53% -8.10(-11.74,-4.46] 2020 N
Subtotal (95% Cl) 1322 5564 83.4%  -8.72[-11.28,-6.17] +
Heterogeneity: Tau®= 23.83; Chi*= 2066.43, df= 15 (P < 0.00001); I*= 99%
Test for overall effect: Z = 6.69 P < 0.00001)
1.2.2 Aarte urticaria
Woo etal, 2015 1412 5.56 26 2077 974 72 54% -6.65 [-9.75,-3.55] 2015 -
Ozdemir et al., 2016 1317 4.36 30 2827 74 30 54% -1510(-18.17,-12.03) 2016 -
Leeetal, 2017 20 5 567 20 51 3158  58% 0.00 [-0.45, 0.45 2017
Subtotal (95% Cl) 623 3261 16.6% -7.16 [-16.53, 2.20] &
Heterogeneity: Tau®= 66.88; Chi*=106.49, df = 2 (P < 0.00001); I = 98%
Test for overall effect: Z=1.50 P =0.13)
Total (95% CI) 1945 8825 100.0%  -8.56 [-11.33, -5.79] +

i Tau?= - Chif= - . + N |
Heterogeneity: Tau®= 34.54; Chi*= 3761.72, df= 18 (P < 0.00001); I*= 100% T 50 50 100

Test for overall effect: Z = 6.06 < 0.00001)
Test for subaroun differences: Chi*=0.10.df=1 (P=0.75). F= 0%

(b)




Urticaria Secrum VitD Control Secrum VitD Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean D Total Weight IV, Random, 95% CI Year IV, Random. 95% CI
1.3.1Low latitude

Chandrashekar etal, 2014 127 27 45 243 135 45 58% -11.60[15.62-7.58 2014 -
Boonpiyathad et al., 2014 11.36 363 22 418 3072 20 27% -30.44(-43.99,-16.89) 2014 I
Abdel-Rehimet al., 2014 17.27 9.73 60 311 4.87 40 61% -13.84[-16.73,-10.95) 2014 e
Rasool et al,, 2015 12.46 6.85 98 2077 9.74 72 62%  -8.31[10.94,-568) 2015 -
Movahedi etal,, 2015 15.8 15 114 226 186 187 6.5% -6.80[-7.16,-6.44] 2015 -
Woo etal, 2015 17.87 122 192 27.65 1.65 210 65% -9.78[-10.06,-9.50] 2015

Nasiri-Kalmarzi et al., 2017 20.26 5.06 624 20 51 3158  6.5% 0.26[-0.18,0.70] 2017

Rather etal., 2018 19.6 6.9 110 385 6.7 110 6.3% -18.90(-20.70,-17.10] 2018 -
Ma etal 2020 18.08 5.97 90 2031 3.43 90  6.4% -2.23[-3.65,-0.81] 2020

Mohamed et al., 2020 25 1.01 7 40.2 11 67  6.5% -15.20(-15.55,-14.85) 2020 .
Subtotal (95% Cl) 1432 4000  59.5% -10.48[-14.23, -6.73] +

Heterogeneity: Tau®= 33.51, Chi*= 3366.40, df= 8 (P < 0.00001), F= 100%
Test for overall effect: Z=5.48 P < 0.00001)

1.3.2 High latitude

Thorp et al,, 2010 294 13.4 25 396 14.7 25  44% -10.20(-18.00,-2.40) 2010 -
Grzanka et al, 2014 272 1107 35 311 6.41 33 57% -3.90(-8.17,0.37) 2014 ~
Wuetal, 2015 2056 1081 225 1816 994 1321 6.4% 2.40(0.89,3.91] 2015 N
Oguz Topal etal., 2015 11.38 1117 58 1843 1314 45  655% -7.05[-11.85-2.25) 2015 -
Ozdemir et al., 2016 1317 4.36 30 2827 74 30 61% -1510(-18.17,-12.03) 2016 -
Leeetal, 2017 19.26 1.26 10  31.72 714 110 6.4% -12.46(-13.81,-11.11) 2017 N
Vurgun et al.,, 2020 9.1 5.1 30 17.2 88 30 59% -810[-11.74,-4.46) 2020 -
Subtotal (95% Cl) 513 1594 40.5%  -7.72[-14.09, -1.35] *

Heterogeneity: Tau®= 69.40; Chi*= 240.50, df = 6 (P < 0.00001); I = 98%
Test for overall effect: Z=2.38 P = 0.02)

Total (95% CI) 1945 5594 100.0%  -9.35[-12.27, -6.44] +
Heterogeneity: Tau®= 33.99; Chi*= 3628.37, df= 16 (P < 0.00001); I*= 100%
Test for overall effect: Z = 6.29 (P < 0.00001)

Test for subaroun differences: Chi*= 0.54. df = 1 (P = 0.46). F=0%

(©
Fig. 2 (a) Subgrouped by age (b) Subgrouped by disease type (c)Subgrouped by latitude

Supplemental Figure 3. Forest Plot for sub-analysis of vitamin D deficiency and

urticaria.
Case Control Odds Ratio Odds Ratio
_ Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H. Random, 95% CI
3.1.1 Acute urticaria
Ehlayel et al., 2011 39 62 464 904 15.8% 1.61[0.94, 2.74] 2011 al
Woo et al., 2015 23 26 38 72 11.9% 6.86 [1.89, 24.90] 2015 -
Subtotal (95% CI) 88 976  27.7% 2.94 [0.72, 12.05] —li—
Total events 62 502

Heterogeneity: Tau? = 0.81; Chi? = 4.22, df = 1 (P = 0.04); I = 76%
Test for overall effect: Z=1.50 (P = 0.13)

3.1.2 Chronic urticaria

Grzanka et al., 2014 12 35 2 33 10.3% 8.09 [1.65, 39.70] 2014 - -
Chandrashekar et.al, 2014 45 45 16 45 55% 162.70[9.40, 2816.56] 2014 —
Boonpiyathad et al., 2014 33 60 0 40 5.5%  98.67 [5.80, 1678.93] 2014 E—
Movahedi et al., 2015 86 114 107 187 15.9% 2.30[1.37,3.85] 2015 —

Woo et al., 2015 64 72 38 72 142% 7.16 [3.00, 17.06] 2015 - =
Rather et al., 2018 70 110 15 110 15.2% 11.08 [5.68, 21.64] 2018 -
Mohamed et al., 2020 20 77 0 67 5.6% 48.13 [2.85, 813.45] 2020 S ————
Subtotal (95% CI) 513 554 72.3%  11.48[4.26, 30.95] -

Total events 330 178

Heterogeneity: Tau? = 1.12; Chi* = 29.58, df =6 (P < 0.0001); I* = 80%
Test for overall effect: Z = 4.82 (P < 0.00001)

Total (95% CI) 601 1530 100.0% 7.75[3.44,17.47] -
Total events 392 680
Heterogeneity: Tau® = 1.01; Chi* = 44.74, df = 8 (P < 0.00001); I* = 82% '0 01 0'1 1 1'0 100‘
Test for overall effect: Z = 4.94 (P < 0.00001) ! '

Test for subaroup differences: Chiz = 2.40. df =1 (P =0.12). 12 = 58.3%

(@)




Case
Study or Subqgroup

Control
Events Total Events Total Weight M-H.Random, 95% Cl Yea

Odds Ratio

Odds Ratio
M-H, Random, 95% CI

3.2.1 Low latitude
Ehlayel et al., 2011 39 62 464 904 15.8% 1.61[0.94, 2.74] 2011 .
Boonpiyathad et al., 2014 33 60 0 40 53% 98.67(5.80, 1678.93] 2014 —_—
Chandrashekar et.al, 2014 45 45 16 45  52% 162.70(9.40, 2816.56] 2014 -_—
Movahedietal, 2015 86 114 107 187 158% 2.30[1.37, 3.89 2015 -
Woo etal, 2015 87 98 38 72 146% 7.08[3.25,15.43 2015 R
Ratheretal,, 2018 70 110 15 110 151% 11.08 [5.68, 21.64] 2018 —
Mohamed et al., 2020 20 7 0 67 53% 48.13(2.85, 813.45 2020 —_—
Subtotal (95% CI) 566 1425 T77.0% 8.13[3.11,21.29] ~ti--
Total events 380 640
Heterogeneity: Tau®= 1.14; Chi*= 43.50, df= 6 (P < 0.00001); = 86%
Test for averall effect: Z = 4.27 (P < 0.0001)
3.2.2 High latitude
Grzanka et al,, 2014 12 3B 2 33 10.0% 8.09 [1.65,39.70] 2014 -
Oguz Topal etal,, 2015 52 58 3 45 13.0% 3.91[1.36,11.24 2015 -
Subtotal (95% Cl) 93 78 23.0% 4.88[203,11.77] -
Total events 64 33
Heterogeneity: Tau®= 0.00; Chi*= 0.56, df = 1 (P = 0.45); I*=0%
Test for overall effect: Z = 3.54 (P = 0.0004)
Total (95% Cl) 659 1503 100.0% 7.04[3.22, 15.38] ~alf-
Total events 444 673
Heterogeneity: Tau®= 0.93, Chi*= 44.19, df= & (P = 0.00001); F= 82% ot 0*1 1 150 100’
Test for overall effect: Z = 4.90 (P < 0.00001) . .
Test for subaroun differences: Chi*= 0.59. df = 1 (P = 0.44). F = 0%
Fig. 3 (a) Subgrouped by disease type (b) Subgrouped by latitude
Supplemental Figure 4. Forest Plot for changes in clinical urticarial assessments
after vitamin D supplementation.
Paost-Serum VitD (ng/nL} Baseline-Serum VitD (ng/mL} Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight I, Random, 95% CI Year IV, Random, 95% CI
4.2.1 Randomized Control Trials
Rorie etal., 2014 56 39 b 288 22 1 352% 27.20[25.28,29.137 2014 L]
Mary et al., 2020 29.07 8.81 60 14.24 273 B0 350% 14.83[12.50,17.1§ 2020 L]
Mahavizadeh et al., 2020 45 19 34 19 10 34 29.8% 27.00[19.78,34.27 2020 -
Subtotal {(95% CI) 115 115 100.0% 22.81[13.19, 32.43] -
Heterogeneity: Tau®= 67 45; Chi*= BE.11, of = 2 (P < 0.000013; 17= 97%
Test for overal effect 7 = 4 65 (P < 0.00001)
4.2.2 Repeated Measures
Boonpiyathad et al, 2014 40.88 7.58 50 13.98 4.68 50 100.0% 26.92([24.45,28.39) 2014 [ |
Subtotal (95% CI) 50 50 100.0% 26.92 [24.45, 29.39] 4
Heterogeneity: Mot applicable F + + J
Test for averall effect Z = 21,37 (P = 0.00001) -100 50 L a0 100
()
Post VITD Life Quality Baseline Life Quality Std. Mean Difference Std. Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV, Random. 25% Cl Yea IV, Random, 5% C1
4.1.1 Randomized Control Trials
Mabavizadeh et al., 2020 423 1528 34 BDOG 2125 34 1000%  -1.38(1.91,-085 2020
Subtotal (95% CI) 34 34 100.0% 138 [1.91,-0.85]
Heterogeneity: Mot applicable
Test for averall effect: Z=5.08 (F = 0.00001)
4.1.2 Repeated Measures
Boonplyathad et al, 2014 679 423 A0 1379 02 50 47.3% <134 [1.77,-090] 2014
Oguz Topal et al, 2015 1266 046 &7 #1BQ 273 87 BLT%  -1.42[1.83-1.00] 2015
Subtotal (95% CI) 107 107 100.0%  -1.38 [1.68,-1.08]
Heterogeneity: Tau®= 0.00; Chi*= 0.07, df =1 {F=0.79); "= 0% ; + + |
-100 -50 50 100

Test for averall effect: 7= 9.03 F < 0.00001)

(b)

Fig. 4 (a) changes in serum 25(OH)VitD levels (b) changes in life quality scores



Supplemental Figure 5. Risk of bias
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Supplemental Figure 6. The lack of association of serum vitamin D levels with

acute urticaria and children urticaira.

Subgroup YED (95%CI)

Wixed -8.02 (-10.32,-5.72) ——i
adults -5.78 (-12.41,-7. 14) ——i
Children ~7.34 (-22.18,7.31) b o :
cu -8.72 (-8.72,-11.68) ——
a -7.16 (-16.53, 2.20) f » !
25 20 15 -10 5 0 5 10

CU: chronic urticaria; AU: acute urticaria



Supplemental Tablel. The methodological quality of studies included in the final analysis.

(@) Quality of the case-control studies based on the Newcastle-Ottawa Scale.

. Comparability
Selection (Score) Exposure (Score)
(Score)
Control for Same method
Total
Study Adequate . . L important Ascertainment of Non-
L Representativeness  Selection Definition . Score
definition of factor or of exposure ascertainment response
. of the cases of Controls of Controls . Lo
patient cases additional (blinding) for rate
factor participants
Thorp et al.[1],
2010 1 1 0 0 0 1 0 1 4
Ehlayel et al. [2],
2011 1 0 1 1 1 1 1 7
Chandrashekar 1 0 1 1 1 1 1
et al.[3], 2014
Grzanka et al.[4],
2014 1 1 0 0 1 1 1 1 6
Abdel-Rehim et
al.[5], 2014 1 1 0 0 1 1 1 1 6
Boonpiyathad et
al.[6], 2014 1 1 0 1 1 1 1 6
Wuetal[7],2015 1 1 0 1 1 0
Rasool et al.[8],
2015 1 1 0 1 1 1 1 1 7



Oguz Topal et
al.[9], 2015

Woo et al.[10],
2015

Movahedi et
al.[11], 2015
Ozdemir et
al.[12], 2016

Lee et al.[13],
2017
Nasiri-Kalmarzi
et al.[14], 2017
Rather et al.[15],
2018

Vurgun et al.[16],
2020

Mohamed et
al.[17], 2020

Ma et al.[18],
2020




(b) Quality and evidence level of the clinical trials based on the Jadad scale.

Study 1.Sequence 2.Allocation 4.Incomplete Selective

3.Blinding outcome

generation concealment outcome data
reporting
Rorie et al.,
2014[19] Low risk Low risk Low risk Low risk Unclear
Ariaee et al. Unknown
[20] High risk risk High risk Low risk Low risk
Mony et al.,
2020[21] Low risk Low risk Low risk Low risk Low risk
Nabavizadeh et
al., 2020[22] Low risk Low risk Low risk Low risk Unclear
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