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· Text S1: investigation of the characteristics of the PvPR data in relation to host population characteristics and PfPR. 


Supporting figures

· Fig S1. Prevalence of infection by Pf (PfPR) in relation to PvPR among Duffy positive hosts (PvPRFy+).
· Fig S2. Regional summaries and relative differences in PvPRFy+ and PfPR (log transformed).
· Fig S3. Logistic-regression model predictions using PR values of one species to predict those of the other (n=249).

Supporting tables which detail the data included in the analysis. NR: not reported.
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· Table S3. Local case reports of Pv infection among patients in Africa
· Table S4. Reports of Duffy negative hosts infected by Pv
· Table S5. Summary Admin1 classifications by country
· Table S6. National PvPAR estimates


Text S1
Extended methods: Investigation of reported PvPR in relation to the Duffy positive PvPAR
The PR database was used to investigate aspects of Pv transmission across sub-Saharan Africa and compare them to Pf. Only surveys with the diagnostic capacity to identify both species were included, ensuring that paired estimates of PvPR and PfPR were matched in space, time, and population sample characteristics. Only surveys of ≥50 individuals were included. Estimates of the prevalence of Duffy negativity at the PR survey locations were extracted from the modelled Duffy group frequency maps [1]. A trio of spatially-matched estimates were therefore collated for PvPR, PfPR and Duffy negativity prevalence. All datasets are freely available for download (www.map.ox.ac.uk). To overcome the impact of the variable ages examined between surveys, PR values were adjusted to a standardized age range of 1-99 years [2-4]. Where used, regional breakdowns were based on the Global Burden of Disease sub-regions [5], with the addition of a “Horn of Africa+” (HoA+) region (including Djibouti, Eritrea, Ethiopia, Somalia, Sudan and South Sudan), to reflect the different Pv epidemiology [6] and Duffy blood types [1] in this area.
This dataset (n = 1,546) was used to assess: (i) whether the observed PvPR values were consistent with infections being potentially limited exclusively to Duffy positive hosts, (ii) how the prevalence of infection and relative risk of infection differed between species among their specific subset of known susceptible hosts (based on the assumption that the PvPAR was limited to Duffy positive hosts: PvPRFy+ = PvPR/Proportion of Duffy positive hosts), (iii) the relationship between infection prevalence of the two species, and whether prevalence of one could inform predictions of the other. To address this last point, a quasi-binomial logistic regression using a generalized additive model framework was implemented in R [7] using the mgcv package [8,9] and informed by pairs of positive PfPR and PvPRFy+ values (PR>0 for both species; n = 249).

Extended results: Investigation of PvPR in relation the Duffy positive PvPAR and to PfPR.
PvPR estimates were re-scaled to prevalence of infection among the subset of Duffy positive hosts (PvPRFy+ = PvPR/Proportion of Duffy positive hosts). Fig S1 plots PvPRFy+ against PfPR, revealing distributions of points across the graphs without any clear trends emerging between infection rates between species. At sites where both species are detected (n=249 surveys; Fig S1C-D), both species showed a clustering of PR values <10% with sporadic prevalence values up to 50% with only five surveys reporting PR values >50% for either species. The general infection rates did not therefore seem to differ substantially between PvPRFy+ and PfPR. Regional trends, however, were apparent, with higher relative risk of infection in regions of lower host availability. For instance, where PvPRFy+ was positive in the Western region (n=13), all surveys showed higher likelihood of infection by Pv than Pf (among the respective susceptible population sub-groups) (Fig S1-S2). The scatterplots in Fig S2 show how relative risk of infection (PvPRFy+ versus PfPR) varies as a function of the availability 
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Fig S1. Prevalence of infection by Pf (PfPR) in relation to PvPR among Duffy positive hosts (PvPRFy+). Panels A and B show the full dataset (n=1,546); Panels C and D have surveys reporting zero prevalence of either species excluded (n=249). Panels A and C represent prevalence 0-1; while B and D provide higher resolution of 0-20% prevalence. The six surveys where PvPR exceeded the proportion of Duffy positive hosts were excluded as anomalies.
of susceptible hosts for Pv infections. In areas where Duffy positive hosts were rare (across most of sub- Saharan Africa these are <5%), these individuals were at a higher risk of being infected by Pv than by Pf (Fig S2). As Duffy positive hosts become more common (both relatively (Fig S2B) and in absolute number (Fig S2C)), the relative risk of infection becomes more evenly distributed around 0. Finally, a formal framework was used to test whether these trends between species were significant and predictable.
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Fig S2. Regional summaries and relative differences in PvPRFy+ and PfPR (log transformed). Panel A boxplot summarises differences within regions, while Panel B shows relative risk of infection between species in relation to the proportion of Duffy positive hosts, and Panel C shows the relative infection risk in relation to the density of Duffy positive hosts (n=249).

A logistic regression model was developed to test for an association at the population level between the parasite rates of the two species: could PR data from one species predict PR of the other? The numbers of surveys available per region were too low to allow meaningful regional analysis, but the HoA+ region (where Duffy phenotypes are heterogeneous and Pv is known to be endemic) was modelled separately from the rest of the data. More than double the number of surveys informed the HoA+ model (n=182) versus the other regions combined (n=67). No significant relationship could be identified from the paired PR dataset for surveys outside the HoA+, and the association was not significantly different from a flat line (represented as a dashed line in Fig S3, p=0.357 for PfPR predicting PvPRFy+ and 0.354 for PvPRFy+ predicting PfPR). Within the HoA+, PfPR was a highly significant predictor of PvPRFy+ (p=4.4x10-6) up to 15% PfPR, after which increases in PfPR did not result in further predicted increases in PvPRFy+; in contrast, PvPRFy+ within the HoA+ was a significant linear predictor of PfPR at all levels of endemicity. There was substantial scatter and heterogeneity in the data, even where a significant relationship was identified, resulting in wide 95% confidence intervals around the predicted relationship.
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[bookmark: _GoBack]Fig S3. Logistic-regression model predictions using PR values of one species to predict those of the other (n=249). The dependent variable is plotted on the y-axis. The PvPR values are adjusted to infection rates in the subset of Duffy positive hosts (PvPRFy+). The solid line represents a significant model fit, while a dashed line indicates that there is no relationship significantly different from zero.
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