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Supplementary material 

Supplemental Figure 1: Kaplan-Meier curves per site 

Uncorrected and PCR-corrected Kaplan-Meier survival curves of time to recurrence among participants enrolled in the 2018 antimalarial therapeutic efficacy study. All 

participants were treated with artemether-lumefantrine. + signs indicate censoring. 
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Number at risk (censored) per day by site 

 

  

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Bugarama - 

Uncorrected 88 88 88 88 88 88 88 88 88 88 88 88 88 87 87 87 87 87 87 87 80 80 80 80 80 80 79 74

Bugarama - 

Corrected 88 88 88 88 88 88 88 88 88 88 88 88 88 88 (1) 87 87 87 87 87 87 85 (5) 80 80 80 80 80 80 (1) 80 (6)

Masaka- 

Uncorrected 52 52 52 52 (1) 51 51 (1) 50 50 50 50 50 50 50 50 50 50 50 50 50 50 49 49 49 49 49 49 49 48

Masaka - 

Corrected 52 52 52 52 (1) 51 51 (1) 50 50 50 50 50 50 50 50 50 50 50 50 50 50 49 49 49 49 49 49 49 48

Rukara - 

Uncorrected 88 88 88 88 (1) 87 87 87 87 87 87 87 87 87 86 86 86 86 86 85 85 72 72 72 72 72 72 71 66 (1)

Rukara - 

Corrected 88 88 88 89 (1) 87 87 87 87 87 87 87 87 87 87 (1) 86 86 86 86 85 85

82 

(10) 72 72 72 72 72 72 (1) 71 (6)



 

3 

 

Table S1: Neutral microsatellite raw data 

 

Numbers indicate the microsatellite sizes, in base pairs, of the neutral microsatellite markers for day of enrollment (day 0, 

D0) and day of recurrent infections (Dx) for cases of recurrences infections and randomly selected day 0 samples (n=38) 

from participants without recurrence. 

  

ChromosomeChromosomeChromosomeChromosome

Tandem RepeatsTandem RepeatsTandem RepeatsTandem Repeats

Marker NameMarker NameMarker NameMarker Name

SiteSiteSiteSite Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele #3Allele #3Allele #3Allele #3 Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele_3Allele_3Allele_3Allele_3 Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele_3Allele_3Allele_3Allele_3 Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele_3Allele_3Allele_3Allele_3 Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele_3Allele_3Allele_3Allele_3 Allele_4Allele_4Allele_4Allele_4 Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele_3Allele_3Allele_3Allele_3 Allele_1Allele_1Allele_1Allele_1 Allele_2Allele_2Allele_2Allele_2 Allele_3Allele_3Allele_3Allele_3

01/03D0 Rukara 222 123 159 174 171 81 175

01/03D19 Rukara 222 123 159 174 171 81 175

01/08D0 Rukara 220 240 123 139 162 165 162 168 159 162 78 81 160 184

01/08D28 Rukara 256 137 NA 150 192 81 175

01/14D0 Rukara 222 123 162 165 159 177 168 81 163

01/14D28 Rukara 232 125 171 153 162 168 78 184

01/16D0 Rukara 240 123 171 162 159 81 184

01/16D21 Rukara 240 123 171 162 162 81 184

01/19D0 Rukara 222 141 165 150 162 168 81 175

01/19D28 Rukara 234 137 171 168 189 78 160

01/20D0 Rukara 234 153 159 186 162 75 172

01/20D21 Rukara 222 153 165 150 162 72 160

01/21D0 Rukara 230 123 168 153 162 78 160

01/21D21 Rukara 228 125 137 159 165 153 162 78 81 151 178

01/22D0 Rukara 232 123 143 159 168 153 162 78 172

01/22D28 Rukara 230 123 139 159 177 126 177 186 162 81 84 90 175

01/24D0 Rukara 250 125 153 168 153 165 81 163

01/24D21 Rukara 210 139 153 NA 138 156 165 174 78 84 199

01/28D0 Rukara 222 232 139 159 177 153 177 141 168 81 90 160

01/28D21 Rukara 222 143 132 168 177 180 81 172

01/34D0 Rukara 232 123 145 165 171 165 171 78 81 184

01/34D21 Rukara 232 125 143 165 171 165 162 78 184

01/38D0 Rukara 246 141 159 162 162 165 78 160

01/38D27 Rukara 210 135 159 165 165 174 162 81 151 187

01/45D0 Rukara 226 151 192 168 171 81 175

01/45D28 Rukara 228 167 171 171 162 78 184

01/46D0 Rukara 232 238 123 137 168 171 153 165 171 162 168 171 78 81 163

01/46D21 Rukara 248 139 180 150 162 78 160

01/47D0 Rukara 224 250 123 162 150 171 174 78 81 163

01/47D21 Rukara 234 123 159 165 171 138 156 162 78 81 160 184

01/54D0 Rukara 222 143 168 183 162 165 78 81 172

01/54D21 Rukara 230 143 NA 174 156 171 78 172 184 199

01/57D0 Rukara 226 149 171 174 165 84 184

01/57D21 Rukara 226 240 125 141 171 177 153 177 162 165 81 163

01/64D0 Rukara 218 228 123 171 162 168 81 184

01/64D14 Rukara NA NA NA 156 NA NA 199

01/70D0 Rukara 256 123 168 150 141 81 160

01/70D21 Rukara 232 155 171 174 144 162 78 160 169

01/76D0 Rukara NA NA NA 186 168 NA 199

01/76D21 Rukara 238 145 171 168 165 81 175

01/85D0 Rukara 214 133 165 150 162 72 175

01/85D21 Rukara 234 145 171 150 168 78 172

02/25D0 Masaka 238 121 139 165 177 144 168 174 186 81 84 163

02/25D28 Masaka 238 123 139 151 165 177 144 174 186 81 163

02/30D0 Masaka 232 137 165 150 174 81 172

02/30D21 Masaka 232 135 165 150 174 81 172

03/01D0 Bugarama 238 141 192 159 159 81 178

03/01D21 Bugarama 234 137 168 198 171 81 199

03/02D0 Bugarama 238 141 186 186 162 81 160

03/02D21 Bugarama 238 260 141 159 165 186 159 162 81 163 184

03/19D0 Bugarama 234 123 135 165 174 183 171 174 81 175

03/19D28 Bugarama 242 123 131 168 159 168 162 78 81 163

03/23D0 Bugarama 238 145 159 138 168 78 184

03/23D21 Bugarama 238 147 159 138 168 78 184

03/31D0 Bugarama 252 123 165 150 186 81 175

03/31D14 Bugarama 246 155 171 177 174 81 163

03/32D0 Bugarama 222 240 145 168 153 162 165 168 177 78 81 160

03/32D28 Bugarama 222 121 139 165 168 159 162 81 84 172

03/37D0 Bugarama 222 145 168 174 183 162 78 81 172

03/37D21 Bugarama 228 139 168 195 168 78 172

03/47D0 Bugarama 224 123 165 168 162 177 168 186 78 81 163 184

03/47D21 Bugarama 252 143 180 150 159 81 184

03/50D0 Bugarama 228 145 165 156 168 81 163

03/50D28 Bugarama 232 155 159 168 162 165 72 81 184

03/52D0 Bugarama 226 137 171 141 165 81 175

03/52D28 Bugarama 246 127 171 150 174 162 81 184

03/57D0 Bugarama 204 137 162 192 150 165 168 81 87 175

03/57D21 Bugarama 222 125 135 168 159 162 81 87 160

03/62D0 Bugarama 218 139 174 150 162 81 160

03/62D27 Bugarama 234 145 177 144 171 81 160

03/70D0 Bugarama 238 139 159 168 153 171 177 180 183 72 81 84 172

03/70D21 Bugarama NA NA NA 165 171 195 141 168 78 81 199

03/86D0 Bugarama 254 153 171 150 174 81 163

03/86D28 Bugarama 228 139 165 144 165 78 81 151

01/115D0 Rukara 240 123 162 156 165 81 164 Not Applicable  

01/117D0 Rukara 232 123 135 159 171 147 159 162 81 163 Not Applicable  

01/118D0 Rukara 250 153 159 150 162 78 164 Not Applicable  

01/126D0 Rukara 226 123 180 162 162 81 172 Not Applicable  

01/127D0 Rukara 250 141 180 156 162 81 160 Not Applicable  

01/129D0 Rukara 232 123 132 177 162 81 163 Not Applicable  

01/123D0 Rukara 230 246 139 173 171 165 162 171 72 81 160 187 Not Applicable  

01/125D0 Rukara 230 151 165 177 159 72 176 Not Applicable  

01/139D0 Rukara 258 137 159 153 144 78 175 Not Applicable  

01/165D0 Rukara 226 244 139 156 165 171 153 162 165 78 81 160 172 Not Applicable  

01/174D0 Rukara 226 173 162 177 162 81 175 Not Applicable  

01/187D0 Rukara 222 143 168 147 183 165 81 172 Not Applicable  

02/233D0 Masaka 238 153 160 150 189 78 159 Not Applicable  

02/234D0 Masaka 234 143 165 168 165 162 72 78 175 Not Applicable  

02/235D0 Masaka 222 135 189 162 162 81 184 Not Applicable  

02/236D0 Masaka 238 123 139 177 165 159 72 175 Not Applicable  

02/237D0 Masaka 250 137 162 150 159 78 160 Not Applicable  

02/238D0 Masaka 246 143 168 150 162 81 176 Not Applicable  

02/206D0 Masaka 236 157 168 174 150 162 159 78 81 166 Not Applicable  

02/208D0 Masaka 226 165 177 162 174 162 78 175 Not Applicable  

02/211D0 Masaka 258 151 174 150 168 168 78 84 160 Not Applicable  

02/212D0 Masaka 230 123 171 177 162 81 172 Not Applicable  

02/214D0 Masaka 246 123 165 162 183 78 160 Not Applicable  

02/231D0 Masaka 246 153 171 181 162 81 163 Not Applicable  

03/373D0 Bugarama 246 145 171 141 177 75 163 Not Applicable  

03/374D0 Bugarama 226 238 125 165 159 168 84 163 187 Not Applicable  

03/375D0 Bugarama 234 125 165 168 162 168 78 160 172 Not Applicable  

03/376D0 Bugarama 250 139 168 150 168 159 81 172 Not Applicable  

03/377D0 Bugarama 222 234 139 162 168 159 165 162 171 81 160 175 Not Applicable  

03/378D0 Bugarama 222 228 238 139 145 177 180 165 159 165 171 183 81 163 175 Not Applicable  

03/379D0 Bugarama 236 137 171 151 165 81 163 Not Applicable  

03/328D0 Bugarama 228 139 N/A 162 165 81 184 Not Applicable  

03/330D0 Bugarama 240 155 165 150 165 78 184 Not Applicable  

03/336D0 Bugarama 232 145 177 177 183 81 175 Not Applicable  

03/351D0 Bugarama 248 137 171 159 162 81 163 Not Applicable  

03/361D0 Bugarama 220 171 168 156 162 81 160 Not Applicable  

03/372D0 Bugarama 248 153 165 138 168 78 176 Not Applicable  

03/387D0 Bugarama 224 137 174 165 162 78 178 Not Applicable  

TA1 09TA1 09TA1 09TA1 09

1.000

TAATAATAATAA AATAATAATAAT

2222 3333 6666 4444 12121212 1 01 01 01 0

0.003

0.995

0.000
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Table S2: Prevalence of pfmdr1 polymorphisms in pre-treatment and post-treatment samples  

 Pre-treatment infections Post-treatment infections 

 

Bugarama, 

 n (%) 

Masaka, 

 n (%) 

Rukara,  

n (%) 

Total,  

n (%) 

Bugarama,  

n (%) 

Masaka,  

n (%) 

Rukara,  

n (%) 

Total,  

n (%) 

SNPs N = 85 N = 41 N = 82 208 N = 13 N = 2 N = 20  35 

N86 77(91) 41(100) 82(100) 200 (96) 13(100) 2(100) 20(100) 35 (100) 

86N/Y 5(6) 0(0) 0(0) 5 (2) 0(0) 0(0) 0(0) 0 (0) 

86Y 3(4) 0(0) 0(0) 3 (1) 0(0) 0(0) 0(0) 0 (0) 

Y184 55(65) 15(37) 29(35) 99 (48) 8(62) 2(100) 7(35) 17 (49) 

184Y/F 10(12) 1(2) 9(11) 20 10) 0(0) 0(0) 3(15) 3 (9) 

184F 20(24) 25(61) 44(54) 89 (43) 5(38) 0(0) 10(50) 15 (43) 

D1246 82(96) 38(93) 74(90) 194 (93) 13(100) 2(100) 17(85) 32 (91) 

1246D/Y 0(0) 0(0) 4(5) 4 (2) 0(0) 0(0) 1(5) 1 (3) 

1246Y 3(4) 3(7) 4(5) 10 (5) 0(0) 0(0) 2(10) 2 (6) 

Haplotypes† N = 101 N = 42 N = 97 240 N = 13 N = 2 N = 25 40 

NYD 62(61) 16(38) 36(37) 114 (48) 8(62) 2(100) 10 (40) 20 (50) 

YFD 1(1) 0(0) 0(0) 1 (0) 0(0) 0(0) 0(0) 0 (0) 

NFD 29(29) 23(55) 51(53) 103 (43) 5(38) 0(0) 11(44) 16 (40) 

NFY 1(1) 3(7) 5(5) 9 (4) 0(0) 0(0) 3(12) 3 (8) 

NYY 0(0) 0(0) 5(5) 5 (2) 0(0) 0(0) 1(4) 1 (3) 

YYD 6(6) 0(0) 0(0) 6 (3) 0(0) 0(0) 0(0) 0 (0) 

YFY 0(0) 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0) 0 (0) 

YYY 2(2) 0(0) 0(0) 2 (1) 0(0) 0(0) 0(0) 0 (0) 

† Each possible haplotype constructed from the mixed infections (wildtype and mutant) was reported.  
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Table S3: pfk13-linked microsatellite results of isolates from Rwanda and Thailand  

 

Numbers indicate the microsatellite sizes, in base pairs, of the seven flanking microsatellites loci surrounding the pfk13 gene 

investigated for day of enrollment (day 0, D0) and day of recurrent infections (Dx). ND = Not done; NA= Did not amplify 

 Sample ID Site _-31.9_1 _-31.9_2 _-31.9_3 _6.3_1 _6.3_2 _3.7_1 _3.7_2 _-0.15_1 _-0.15_2 K13 3.4_1 3.4_2 8.6_1 8.6_2 72.0_1 72.0_2

01/16_D0 Rukara 209 277 152 194 561H 128 262 236

01/19_D28 Rukara 209 277 152 194 561H 128 262 236

01/22_D28 Rukara 209 205 277 268 156 194 R/H 132 262 236

01/28_D0 Rukara 209 201 277 274 150 194 R/H 128 262 240

01/28_D21 Rukara 209 277 152 194 561H 128 262 236

01/34_D0 Rukara 209 277 152 194 561H 128 262 236 232

01/57_D21 Rukara 209 277 271 152 154 194 R/H 128 120 262 278 236

01/64_D0 Rukara 209 277 152 194 561H 128 262 236

02/25_D0 Rukara 197 201 277 156 194 203 206 R/H 124 262 274 236

02/30_D0 Masaka 209 277 152 194 561H 132 262 236

01/06_D0 Rukara 209 277 150 194 561H 128 262 264 236

01/07_D0 Rukara 209 277 150 194 561H 128 262 236

01/11_D0 Rukara ND ND ND ND ND ND ND ND ND R/H ND ND ND ND ND ND

01/15_D0 Rukara 209 277 150 194 561H 128 262 236

01/29_D0 Rukara 209 277 150 194 561H 120 278 232

01/32_D0 Rukara 209 277 150 194 561H 128 262 236

01/35_D0 Rukara 209 277 150 194 561H 128 262 236

01/41_D0 Rukara 209 277 150 194 561H 128 262 236

01/60_D0 Rukara 209 277 150 194 561H 128 262 252

01/72_D0 Rukara 209 277 150 194 561H 128 262 236

01/73_D0 Rukara 209 277 150 194 561H 128 262 236

01/82_D0 Rukara 209 207 277 271 150 194 R/H 128 120 262 276 236 238

02/05_D0 Masaka 197 277 150 194 561H 128 262 236

02/17_D0 Masaka 209 277 152 194 561H 128 262 236

02/22_D0 Masaka 209 277 152 194 561H 128 262 236

02/29_D0 Masaka 209 271 152 194 561H 128 262 236

02/32_D0 Masaka 209 277 152 194 561H 128 262 236

01/23_D0 Rukara 209 215 277 280 150 194 561H 128 262 236

01/25_D0 Rukara 209 277 150 194 561H 128 262 236

02/06_D0 Masaka 219 277 152 194 561H 128 262 236

02/44_D0 Masaka 209 277 150 194 561H 128 262 232

02/48_D0 Masaka 209 225 277 150 156 194 204 561H 128 120 262 272 236 238

01/03_D0 Rukara 211 277 164 202 WT 114 264 236

01/10_D0 Rukara 197 274 154 208 WT 138 272 232

01/19_D0 Rukara 199 274 162 196 WT 146 278 244

01/20_D0 Rukara 211 271 154 194 WT 126 282 NA

01/20_D21 Rukara 205 271 154 194 WT 120 276 238

01/21_D0 Rukara 203 277 160 206 WT 128 288 236

01/21_D21 Rukara 199 274 150 162 198 WT 148 276 NA

01/22_D0 Rukara 199 207 271 274 162 194 197 WT 128 146 278 NA

01/45_D0 Rukara 205 274 152 194 WT 134 290 NA

01/46_D0 Rukara 203 211 268 274 158 162 194 WT 120 130 266 232 238

01/46_D21 Rukara 205 274 154 194 WT 106 284 238

01/47_D0 Rukara 203 268 158 194 WT 120 266 232

01/47_D21 Rukara 195 199 203 274 277 144 162 194 WT NA 270 NA

01/54_D0 Rukara 205 286 158 194 WT 118 278 NA

01/57_D0 Rukara 197 274 142 204 206 WT 136 272 242

01/85_D0 Rukara 209 289 156 194 WT 122 260 232

03/01_D0 Bugarama 203 286 164 186 WT 112 276 236

03/01_D21 Bugarama 203 265 160 194 WT 120 270 NA

03/02_D0 Bugarama 215 277 158 204 WT 124 272 244

03/19_D0 Bugarama 203 265 277 160 194 WT 128 130 270 284 NA

03/23_D0 Bugarama 217 277 150 210 WT 126 272 NA

03/31_D0 Bugarama 215 268 166 194 WT 128 282 240

03/32_D0 Bugarama 203 219 265 289 148 154 194 204 WT 118 122 272 278 232

03/32_D28 Bugarama 215 271 158 202 218 WT 110 274 236

03/37_D0 Bugarama 199 268 282 158 194 206 WT 120 264 232

03/47_D21 Bugarama 211 290 150 194 WT 142 290 232

03/52_D28 Bugarama 207 288 166 194 WT 122 274 232

01/18_D0 Rukara 215 277 158 204 WT 124 272 246

01/26_D0 Rukara 205 286 158 194 WT 118 278 NA

01/27_D0 Rukara 203 268 158 194 WT 126 282 238

02/01_D0 Masaka 215 289 170 195 P574L 127 270 NA

02/02_D0 Masaka 203 277 283 154 194 WT 128 130 278 NA

02/03_D0 Masaka 201 207 NA 160 194 WT 102 NA 236 240

02/13_D0 Masaka 203 271 156 198 WT 128 282 242

02/15_D0 Masaka 215 289 168 194 WT 126 270 238

02/16_D0 Masaka 199 268 150 202 WT 114 264 246

02/18_D0 Masaka NA NA 156 NA WT NA 270 222

02/19_D0 Masaka 201 268 150 194 WT 128 272 232

02/20_D0 Masaka 199 280 138 210 WT 118 274 238

02/21_D0 Masaka 199 268 154 194 WT 136 286 232

02/23_D0 Masaka 211 274 152 198 WT 138 282 244

02/24_D0 Masaka 215 277 158 204 WT 124 272 246

02/26_D0 Masaka 201 286 154 194 WT 136 268 236

02/27_D0 Masaka NA 268 283 148 194 212 WT 130 266 278 246

02/28_D0 Masaka 199 268 158 194 WT 120 266 236

02/33_D0 Masaka 203 277 162 194 WT NA 296 250

02/34_D0 Masaka 207 277 158 204 WT 112 124 272 236

02/35_D0 Masaka 205 277 158 206 WT 116 292 242

02/36_D0 Masaka 205 286 158 194 WT 118 272 232

02/37_D0 Masaka 211 286 154 194 WT 136 288 238

02/38_D0 Masaka 207 271 162 194 WT 126 280 250

03/73_D0 Bugarama 205 277 164 194 WT 136 286 246

03/74_D0 Bugarama 201 289 158 194 202 WT 126 268 234

03/75_D0 Bugarama 211 268 274 152 206 214 WT 120 126 270 242 254

03/76_D0 Bugarama 215 280 154 194 WT NA 270 240

03/77_D0 Bugarama 207 280 152 194 202 WT NA 278 238

03/79_D0 Bugarama 201 280 156 194 WT 124 292 242

01/39_D0 Rukara 205 268 156 194 WT 106 274 244

01/65_D0 Rukara 199 268 274 150 194 198 WT 114 130 272 276 234

01/74_D0 Rukara 205 271 154 194 WT 120 276 240

01/87_D0 Rukara 205 286 158 194 WT 118 278 256

02/08_D0 Masaka 207 283 158 212 WT 118 270 246

02/11_D0 Masaka NA 289 154 194 WT 136 264 288 NA

02/12_D0 Masaka 205 274 162 190 WT 112 268 242

02/14_D0 Masaka 217 292 158 194 WT 120 266 238

02/31_D0 Masaka 205 274 150 194 WT 120 266 232

03/28_D0 Bugarama 205 277 154 194 WT 132 288 238

03/30_D0 Bugarama 203 274 174 204 WT 116 268 242

03/36_D0 Bugarama 207 274 158 236 WT 116 292 252

03/51_D0 Bugarama 203 274 158 224 WT 126 274 238

03/61_D0 Bugarama 225 277 158 204 WT 128 274 236

03/72_D0 Bugarama 203 277 154 194 WT 130 268 NA

T011 Thailand 203 283 148 194 561H 130 288 230

T211 Thailand 203 283 148 194 561H 130 288 244

T217 Thailand 203 283 148 194 561H 130 288 230

TAK222 Thailand 203 283 148 194 561H 130 288 250


