Molecular surveillance of
sulfadoxine-pyrimethamine and
amodiaquine resistance markers in
northeastern Uganda
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Introduction

Seasonal malaria chemoprevention (SMC) effectively prevents malaria episodes and deaths in
children during the high transmission season.'Yy However, adoption of SMC is challenged by
parasite resistance to sulfadoxine-pyrimethamine (SP) and amodiaquine (AQ) in East and
southern Africa!??!. In Uganda’s Karamoja region, we evaluated SPAQ resistance marker changes
in children 3—59 months during the 2021 (85,000 children) and 2022 (270,000 children) SMC

Figure 1: Resistance markers study districts, Karamoja, Uganda
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Table 1: Prevalence of Plasmodium falciparum genetic polymorphisms associated with antimalarial %

rounds as part of a protective effectiveness study. drug resistance

Methods

Karamoja
SP resistance-associated polymorphisms
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e (Cross-sectional surveys were conducted in intervention areas and comparison areas (where , (
_ . _ . Comparison PfDHFR N511I 130 (100) 129 (97.73) 0.25
standard malaria care was provided). These surveys took place before SMC implementation w
in April 2021 and after two rounds of SMC in November 2022. PFDHFR C59R 130 (96.30) 123 (97.62) 0.08 ~ \\‘J@M/%A by
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e Blood spots from symptomatic children 3—=59 months underwent chelex-based DNA analysis. PFDHFR 11641 5 (3.65) 4(2.99) 0.99 N
e We examined molecular markers associated with resistance to SP (PfDHFR 164L, PIDHPS SR G 135 (100) 130 (99.24) 0.99
581G, PfDHFR 511, 59R, 108N, PfDHPS 437G and 540E) and AQ (PfCRT, PfMDR1 including
copy number). PfDHPS A437G 115 (100) 126 (96.92) 0.05 * . é}{&
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e The proportion of samples in each group was compared between baseline and endline using PfDHPS K540E 113 (99.12) 119 (90.84) 0.01 M L0
chi-squared tests. S
Intervention PfDHFR N511I 278 (100) 347 (100) 0.99 f-f
A
PfDHFR C59R 197 (98.5) 336 (97.96) 0.99 Nakapiripirit )
Res u Its PfDHFR 1164L 2 (0.71) 8 (2.33) 0.02 | ‘
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e Five mutations (PfDHFR 511, 59R, 108N, PfDHPS 437G and 540E) associated with SP resistance PIDHFR S108N 290 (100) 343 (99.71) 0-99
were prevalent (>88 percent) in both intervention and comparison areas. However, no change SIS AT 261 (97.39) 345 (98.29) 0.99
was seen over time.
PfDHPS K540E 180 (88.67) 333 (94.33) 0.99
e PfDHFR 164L and PfDHPS 581G mutations remained below five percent prevalence. Notably,
PfDHFR 164L exhibited a slight but significant increase, rising from less than one percent to 2.3 PIDHPS ASB1G 4(152) 3(0.88) 072
percent (p=<0.05) in the intervention area, while other mutations remained stable (Table 1). AQ resistance-associated polymorphisms
e Significant variations in the prevalence of AQ resistance markers (PfCRT 76T, PfMDR1 1246Y, Comparison PfCRT K76T 7(5.65) 9(841) 0.50
86Y and 184F) were observed over time. Specifically, at the endline, lower proportions of
_ _ PFMDR1 D1246Y 7 (5.65) 1(0.71) 0.11
mutations were observed for PfCRT 76T, PfMDR1 1246Y, and 86Y mutations. However, there
was an increase in prevalence for the 184F mutation. PFMDR1 N86Y 6 (4.84) 1(0.79) 0.17
PfMDR1 Y184F 4 (3.23) 119 (85.61) <0.001
Intervention PfCRT K76T 42 (15.44) 22 (6.01) <0.001
COI‘lCl usion PfMDR1 D1246Y 38 (13.97) 13 (3.76) <0.001 A k I d
PFMDR1 N86Y 34 (12.5) 6 (1.65) <0.001 c n OW e ge m e nts
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group from baseline to endline, suggesting possible selection for higher SP resistance. However,
actual PfDHFR 164L mutations remained low throughout the study. Key AQ resistance mutations
were rare but 184F mutation prevalence, with an unclear AQ resistance role, increased. As SMC
expands in Karamoja, ongoing SP and AQ resistance marker surveillance is needed.
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