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Supplementary Text 1: Amplicon contamination at GSH laboratory in 2025. 

 

After completion of this study, our laboratory experienced a significant contamination event in October 2025 

that would seem negligent not to mention. While these findings do not alter the conclusions of the current 

study, they provide additional insight into the complex dynamics underlying contamination events in high-

throughput molecular platforms. 

 

On October 2, 2025, one of the Alinity m machines reported an error and halted processing. During the 

troubleshooting process, one of the amplification detection units (ADU3) had to be opened, revealing a stuck 

reaction vessel that was uncapped on well 3. This led to an extensive decontamination and maintenance 

procedure being done for suspected amplicon contamination. The reactive negative controls in September 

2025 was 1, and in October 2025 was 8 (Appendix F). The number of positive environmental controls also 

increased, showing much higher viral loads than the previous year, up to log 5 in some instances.  

 

During this period, all tested samples originated from the usual Western Cape catchment areas, with no major 

external referrals. A marked decrease in the LDL category and a corresponding increase in the 50–199 and 

200–1000 copies/mL categories were also observed during this time (Appendix B). 

 

Around the same time, a clinician from an unrelated clinical study raised concerns about detectable viral loads 

(ranging between log 2–3) in 8 patients known to be adherent to therapy. Repeat testing on 5 available samples 

showed that 4 of them were 1 log function lower than the previous result, and retesting on new aliquots a few 

weeks later showed that 4 of the patients were LDL, and 2 had VL <20 cp/ml. 

 

It is uncertain when exactly the reaction vessel got stuck in the ADU, but looking at the VL distribution and 

the drastic drop in the LDL category in September 2025, one can infer that it was there sometime since 

September, and the reactive negative controls only started going up in the subsequent month. Although there 

are mechanical and chemical safeguards in place to avoid amplicon carryover, the amplicon load during this 

event was much higher than in 2024 and required more extensive decontamination procedures. This event 

further highlights the complexities in managing and detecting contamination events, and the need for rigorous, 

routine quality control measures to detect these incidents early on to avoid the release of false positive results. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  



SUPPLEMENTARY TABLE 1: HIV VL result count per VL category at Groote Schuur Laboratory 2023-

2024, grouped by month according to Collection Date. 

 

Month-Year LDL <50 50-199 200-

1000 

>1000 TAT 

(days) 

Total 

Specimen 

count 

Jan-2023 7036 4698 901 561 2022 1,050179 15218 

Feb-2023 9987 6663 1025 653 2006 1,100663 20334 

Mar-2023 10549 6503 868 577 1961 0,898235 20458 

Apr-2023 7960 4855 776 481 1577 0,966777 15649 

May-2023 10483 5875 894 550 2164 0,988522 19966 

Jun-2023 8459 5033 1278 731 1840 0,913055 17341 

Jul-2023 7761 4918 1466 920 1977 0,872132 17042 

Aug-2023 7770 4733 1012 604 1698 0,94746 15817 

Sep-2023 7136 4039 875 531 1642 0,882879 14223 

Oct-2023 8420 4609 872 522 1802 0,975835 16225 

Nov-2023 7425 4709 703 418 1648 1,044638 14903 

Dec-2023 3461 2271 408 258 1061 1,250188 7459 

Jan-2024 6078 3845 618 452 1571 1,091649 12564 

Feb-2024 10190 6115 1010 542 1542 1,1885 19399 

Mar-2024 8732 5213 805 419 1234 1,214217 16403 

Apr-2024 10065 5584 894 497 1468 1,073786 18508 

May-2024 9564 5496 851 475 1414 1,158828 17800 

Jun-2024 7089 3907 680 393 1065 5,362199 13134 

Jul-2024 6202 3535 501 296 1007 12,28989 11541 

Aug-2024 8078 4694 743 443 1305 2,980629 15263 

Sep-2024 9749 6249 1388 686 1615 2,957861 19687 

Oct-2024 12080 9595 2514 1305 2437 4,107499 27931 

Nov-2024 11121 9390 2381 892 2167 5,85684 25951 

Dec-2024 3251 2155 355 207 817 1,255908 6785 

 

 

  



SUPPLEMENTARY TABLE 2: HIV VL result count per VL category for specimens collected in 

Limpopo 2023-2024, grouped by month according to Collection Date. 

 

Month-Year LDL <50 50-199 200-

1000 

>1000 TAT 

(days) 

Total 

specimen 

count 

Jan-2023 17709 9247 6924 3843 6099 1,796018 43822 

Feb-2023 17855 9937 7064 3126 5587 2,184588 43569 

Mar-2023 19699 11504 7729 3287 6288 3,155697 48507 

Apr-2023 17617 9971 5744 2417 4624 1,986545 40373 

May-2023 20995 11126 7183 3130 5587 1,86701 48021 

Jun-2023 20242 11983 5891 2750 4967 2,512269 45833 

Jul-2023 20524 13381 6351 2115 5200 3,084179 47571 

Aug-2023 21320 13806 6828 2249 5552 3,299153 49755 

Sep-2023 19934 11610 7380 2700 4929 2,289112 46553 

Oct-2023 24120 13294 7773 2607 5438 3,571336 53232 

Nov-2023 21930 13804 7391 2730 4934 3,827365 50789 

Dec-2023 16428 10577 4643 1677 3713 2,271581 37038 

Jan-2024 21400 13797 7201 3135 5439 2,554491 50972 

Feb-2024 20625 14574 6939 2801 4987 6,833813 49926 

Mar-2024 18398 15149 5655 2282 4104 10,05251 45587 

Apr-2024 20470 14832 7682 3637 4915 7,599098 51536 

May-2024 19839 14364 6932 3906 4942 2,358937 49983 

Jun-2024 17733 15224 5307 2581 3888 16,95771 44733 

Jul-2024 13984 11202 3555 2284 3490 14,70919 34514 

Aug-2024 16275 19191 6776 3965 5288 6,566673 51495 

Sep-2024 21459 25400 9167 4083 5673 8,107754 65782 

Oct-2024 22659 25680 8267 4180 5671 4,06066 66457 

Nov-2024 20429 22052 6867 3191 4693 4,292597 57232 

Dec-2024 16128 14837 6815 4098 4745 2,263414 46623 

 

 

  



SUPPLEMENTARY TABLE 3: HIV VL result count per VL category for specimens processed in 

Western Cape 2023-2024, grouped by month according to Collection Date. 

 

Index LDL <50 50-199 200-1000 >1000 TAT Total 

count 

Jan-23 12998 9742 2129 1288 4384 1,380152 30541 

Feb-23 18426 13476 2276 1359 4174 1,328739 39711 

Mar-23 20145 13812 1929 1153 4001 1,15452 41040 

Apr-23 15140 10359 1702 1006 3241 1,234645 31448 

May-23 19517 12376 1888 1142 4345 1,156792 39268 

Jun-23 16291 10848 2056 1211 3731 1,142772 34137 

Jul-23 16228 11062 2314 1400 3786 1,071803 34790 

Aug-23 16046 11072 1916 1180 3618 1,115492 33832 

Sep-23 14208 9292 1697 1045 3284 1,066133 29526 

Oct-23 16020 10655 1747 1056 3734 1,084849 33212 

Nov-23 14512 10702 1527 888 3362 1,148404 30991 

Dec-23 6511 4802 863 521 2158 1,177905 14855 

Jan-24 11555 8565 1421 985 3308 1,109402 25834 

Feb-24 20604 13833 2399 1260 3539 1,088815 41635 

Mar-24 18703 12249 1863 994 2820 0,983128 36629 

Apr-24 21416 13137 2065 1106 3239 0,888451 40963 

May-24 20658 13019 2066 1186 3224 0,927199 40153 

Jun-24 15320 9367 1400 833 2355 7,69898 29275 

Jul-24 13561 8173 1154 640 2108 20,81663 25636 

Aug-24 17642 11126 1715 1046 2847 3,114912 34376 

Sep-24 19106 13587 3149 1778 3427 2,402861 41047 

Oct-24 22407 16896 3878 2099 4314 2,771578 49594 

Nov-24 19495 16088 3732 1706 3965 3,764345 44986 

Dec-24 6986 5013 974 603 1934 0,973549 15510 

 

  



SUPPLEMENTARY TABLE 4: HIV VL results at GSH as percentage of total count for month. Mean and 

s.d. calculated for each VL category in 2023, and used to calculate Z-score for 2024 data. Z = (2024 result – 

2023 mean) / 2023 s.d. 

 

 

 

 

 

 

  

Month-year LDL <50 50-199 200-1000 >1000 

Jan-2023 46,23% 30,87% 5,92% 3,69% 13,29% 

Feb-2023 49,11% 32,77% 5,04% 3,21% 9,87% 

Mar-2023 51,56% 31,79% 4,24% 2,82% 9,59% 

Apr-2023 50,87% 31,02% 4,96% 3,07% 10,08% 

May-2023 52,50% 29,43% 4,48% 2,75% 10,84% 

Jun-2023 48,78% 29,02% 7,37% 4,22% 10,61% 

Jul-2023 45,54% 28,86% 8,60% 5,40% 11,60% 

Aug-2023 49,12% 29,92% 6,40% 3,82% 10,74% 

Sep-2023 50,17% 28,40% 6,15% 3,73% 11,54% 

Oct-2023 51,90% 28,41% 5,37% 3,22% 11,11% 

Nov-2023 49,82% 31,60% 4,72% 2,80% 11,06% 

Dec-2023 46,40% 30,45% 5,47% 3,46% 14,22% 

mean 49,33% 30,21% 5,73% 3,52% 11,21% 

s.d. 2,29% 1,43% 1,27% 0,75% 1,35% 

Month-year LDL <50 50-199 200-1000 >1000 

Jan-2024 48,38% 30,60% 4,92% 3,60% 12,50% 

Feb-2024 52,53% 31,52% 5,21% 2,79% 7,95% 

Mar-2024 53,23% 31,78% 4,91% 2,55% 7,52% 

Apr-2024 54,38% 30,17% 4,83% 2,69% 7,93% 

May-2024 53,73% 30,88% 4,78% 2,67% 7,94% 

Jun-2024 53,97% 29,75% 5,18% 2,99% 8,11% 

Jul-2024 53,74% 30,63% 4,34% 2,56% 8,73% 

Aug-2024 52,93% 30,75% 4,87% 2,90% 8,55% 

Sep-2024 49,52% 31,74% 7,05% 3,48% 8,20% 

Oct-2024 43,25% 34,35% 9,00% 4,67% 8,73% 

Nov-2024 42,85% 36,18% 9,17% 3,44% 8,35% 

Dec-2024 47,91% 31,76% 5,23% 3,05% 12,04% 

mean 50,54% 31,68% 5,79% 3,12% 8,88% 

s.d. 4,14% 1,84% 1,67% 0,61% 1,63% 

Month-year LDL <50 50-199 200-1000 >1000 

Jan-2024 -0,42 0,27 -0,64 0,11 0,96 

Feb-2024 1,39 0,92 -0,41 -0,97 -2,41 

Mar-2024 1,70 1,10 -0,65 -1,29 -2,72 

Apr-2024 2,20 -0,03 -0,71 -1,11 -2,42 

May-2024 1,92 0,46 -0,75 -1,13 -2,41 

Jun-2024 2,02 -0,32 -0,43 -0,70 -2,29 

Jul-2024 1,92 0,29 -1,09 -1,27 -1,84 

Aug-2024 1,57 0,38 -0,68 -0,82 -1,97 

Sep-2024 0,08 1,07 1,04 -0,04 -2,22 

Oct-2024 -2,65 2,89 2,58 1,55 -1,84 

Nov-2024 -2,83 4,17 2,72 -0,11 -2,11 

Dec-2024 -0,62 1,08 -0,39 -0,62 0,61 



SUPPLEMENTARY TABLE 5: HIV VL results of Limpopo specimens as percentage of total count for 

month. Mean and s.d. calculated for each VL category in 2023, and used to calculate Z-score for 2024 data. Z 

= (2024 result – 2023 mean) / 2023 s.d. 

 Month-year LDL <50 50-199 200-1000 >1000 

Jan-2023 40,41% 21,10% 15,80% 8,77% 13,92% 

Feb-2023 40,98% 22,81% 16,21% 7,17% 12,82% 

Mar-2023 40,61% 23,72% 15,93% 6,78% 12,96% 

Apr-2023 43,64% 24,70% 14,23% 5,99% 11,45% 

May-2023 43,72% 23,17% 14,96% 6,52% 11,63% 

Jun-2023 44,16% 26,14% 12,85% 6,00% 10,84% 

Jul-2023 43,14% 28,13% 13,35% 4,45% 10,93% 

Aug-2023 42,85% 27,75% 13,72% 4,52% 11,16% 

Sep-2023 42,82% 24,94% 15,85% 5,80% 10,59% 

Oct-2023 45,31% 24,97% 14,60% 4,90% 10,22% 

Nov-2023 43,18% 27,18% 14,55% 5,38% 9,71% 

Dec-2023 44,35% 28,56% 12,54% 4,53% 10,02% 

Mean 42,93% 25,26% 14,55% 5,90% 11,36% 

s.d. 1,54% 2,34% 1,25% 1,29% 1,29% 

Month-year LDL <50 50-199 200-1000 >1000 

Jan-2024 41,98% 27,07% 14,13% 6,15% 10,67% 

Feb-2024 41,31% 29,19% 13,90% 5,61% 9,99% 

Mar-2024 40,36% 33,23% 12,40% 5,01% 9,00% 

Apr-2024 39,72% 28,78% 14,91% 7,06% 9,54% 

May-2024 39,69% 28,74% 13,87% 7,81% 9,89% 

Jun-2024 39,64% 34,03% 11,86% 5,77% 8,69% 

Jul-2024 40,52% 32,46% 10,30% 6,62% 10,11% 

Aug-2024 31,61% 37,27% 13,16% 7,70% 10,27% 

Sep-2024 32,62% 38,61% 13,94% 6,21% 8,62% 

Oct-2024 34,10% 38,64% 12,44% 6,29% 8,53% 

Nov-2024 35,70% 38,53% 12,00% 5,58% 8,20% 

Dec-2024 34,59% 31,82% 14,62% 8,79% 10,18% 

Mean 37,65% 33,20% 13,13% 6,55% 9,47% 

s.d. 3,67% 4,27% 1,35% 1,10% 0,82% 

Month-year LDL <50 50-199 200-1000 >1000 

Jan-2024 -0,62 0,77 -0,34 0,20 -0,53 

Feb-2024 -1,05 1,68 -0,52 -0,22 -1,06 

Mar-2024 -1,67 3,40 -1,71 -0,69 -1,83 

Apr-2024 -2,09 1,50 0,28 0,90 -1,41 

May-2024 -2,11 1,48 -0,54 1,49 -1,14 

Jun-2024 -2,14 3,74 -2,14 -0,10 -2,07 

Jul-2024 -1,57 3,07 -3,39 0,56 -0,97 

Aug-2024 -7,37 5,13 -1,11 1,40 -0,84 

Sep-2024 -6,71 5,70 -0,49 0,24 -2,12 

Oct-2024 -5,75 5,71 -1,68 0,30 -2,19 

Nov-2024 -4,71 5,67 -2,04 -0,25 -2,45 

Dec-2024 -5,42 2,80 0,05 2,25 -0,91 



 SUPPLEMENTARY FIGURE 1: HIV VL result distribution for Groote Schuur laboratory grouped monthly by Collection date for 2023-2024 (n = 399 601, 

average 16 650 samples collected per month). 
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SUPPLEMENTARY FIGURE 2: HIV VL distribution at Groote Schuur laboratory grouped monthly by Collection date for 1 January 2025 - 10 October 2025. 
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SUPPLEMENTARY FIGURE 3: HIV VL result distribution for Limpopo specimens grouped monthly by Collection Date for 2023-2024 (n=1 169 906, average 

48 746 samples collected per month).  
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SUPPLEMENTARY FIGURE 4: HIV VL result distribution in Western Cape province grouped monthly by Collection Date for 2023-2024 (n = 818 989, 

average 34 125 samples collected per month). 
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SUPPLEMENTARY FIGURE 5: Comparison showing volume of LM samples collected and processed per 

month in 2024.  

 

 

  



SUPPLEMENTARY FIGURE 6: Heatmap illustrating how HIV VL distribution at Limpopo in 2024 

deviated from its 2023 reference data. 



SUPPLEMENTARY FIGURE 7: HIV VL result distribution for Limpopo specimens with a TAT of 7 or 

less days, grouped monthly by 'Collection Date' (n=411 773, average 34 314 specimens per month). 

SUPPLEMENTARY FIGURE 8: HIV VL result distribution for Limpopo specimens with a TAT of more 

than 7 days, grouped monthly by 'Collection Date' (n=203 069, average 16 922 specimens per month)   
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SUPPLEMENTARY TABLE 6: Table showing number of reactive negative controls per month at GSH and 

Limpopo laboratories from 1 January 2024 to 10 October 2025. 

GSH 

Month Test count Reactive negative controls 

Jan-2024 12564 0 

Feb-2024 19399 1 

Mar-2024 16403 0 

Apr-2024 18508 0 

May-2024 17800 1 

Jun-2024 13134 1 

Jul-2024 11541 0 

Aug-2024 15263 0 

Sep-2024 19687 0 

Oct-2024 27931 1 

Nov-2024 25951 7 

Dec-2024 6785 6 

Jan-2025 16620 0 

Feb-2025 16770 1 

Mar-2025 19098 0 

Apr-2025 16090 0 

May-2025 16501 1 

Jun-2025 17729 0 

Jul-2025 16624 0 

Aug-2025 15764 0 

Sep-2025 15121 1 

Oct-2025 4374 8 

Limpopo 

Month Test count Reactive negative controls 

Jan-2024 50958 no data 

Feb-2024 48848 no data 

Mar-2024 42909 5 

Apr-2024 42747 0 

May-2024 41893 1 

Jun-2024 35541 0 

Jul-2024 26783 0 

Aug-2024 39340 1 

Sep-2024 35992 1 

Oct-2024 37800 4 

Nov-2024 27972 13 

Dec-2024 32398 0 

 

 

 

 


