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Quantitative radiotracer uptake in regions of interest 

As an exploratory further analysis, the rate of irreversible radiotracer uptake was 

modelled using a Patlak analysis for the ROIs. As some of these results approach 

zero, percentage change from baseline has not been presented (S1 Table).  

 

There was no significant change in splenic Ki uptake rate from baseline for P. vivax 

(mean 0.002min-1 [95% CI -0.001 to 0.004] vs 0.003min-1 [CI -0.001 to 0.007], paired 

t-test p=0.28) or for P. falciparum (0.001min-1 [range -0.001 to 0.002] vs. 0.003min-1 

[CI -0.002 to 0.009], paired t-test p=0.22). There was no difference between groups 

(unpaired t-test, p=0.72). Similarly, there was no significant change in vertebral bone 

marrow Ki uptake rates from baseline for P. vivax (median 0.006min-1 [CI 0.004 to 

0.008] vs. 0.005min-1 [CI 0.001 to 0.009], paired t-test p=0.71) or for P. falciparum 

(0.004min-1 [CI 0.003 to 0.006) vs. 0.006min-1 (range 0.003 to 0.008), paired t-test 

p=0.07). There was no difference between groups (unpaired t-test p=0.23). Both 

spleen and vertebral bone marrow Ki uptake rate and change in SUV from baseline to 

post-inoculation imaging were not correlated for either group (P. vivax: spleen 

Spearman r=0.50, p=1.00 and vertebral bone marrow Spearman r=0.50, p=1.00; P. 

falciparum: spleen Spearman r=0.40, p=0.75, vertebral bone marrow Spearman 

r=0.60, p=0.42). This is consistent with previous studies, which have found a poor 

correlation between SUV and Patlak modelled radiotracer functions [1]. This may be 

related to SUV primarily reflecting blood pool activity, whereas uptake modelling 

reflects tissue-based phosphorylation.  

 



Quantitative uptake could not be reliably calculated for the liver using our modelling. 

This may be related to de-phosphorylation of radiotracer by hepatic glucose-6-

phosphatase causing reversibility of uptake and violating the assumptions of the 

Patlak model [2]. Furthermore, the dual blood supply to the liver (systemic and portal 

circulation) may also influence the interpretation of results, where dual input 

modelling and invasive blood sampling beyond the scope of this investigation may 

improve accuracy [3].  

 

Radiotracer uptake variability 

Intrinsic factors such as age, gender and body mass index, and extrinsic factors such 

as blood glucose and imaging uptake time may affect tissue radiotracer uptake [4]. In 

this study, variability between baseline and post-inoculation imaging not related to 

malaria inoculation has been controlled as much as reasonably possible. The use of 

paired baseline and post-inoculation imaging eliminated variability in intrinsic 

factors. Furthermore, by screening for impaired fasting glucose at enrolment and 

keeping similar fasted conditions between scans with matched baseline and post-

inoculation radiotracer uptake times, extrinsic factors were also controlled. At an 

individual level, all participants were of a similar age, and gender and body mass 

index did not appear to be associated with extremes in either absolute SUVs or 

change in SUVs from baseline.  
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