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Additional file 1: Table S1. List of clinical trials

	Clinical Trial ID
	Drug/ Dose
	Year
	Inoculum
	Day of Treatment
	No of Subjects
	Reference

	ACTRN12612000323820
	Mefloquine
	2012
	Pf 3D7
	7 or 8
	22
	[1]

	ACTRN12612000814875
	Artefenomel
	2012
	Pf 3D7
	7 or 8
	24
	[2]

	ACTRN12612001096842
	Artemether/lumefantrine
	2012
	P. vivax
	14
	2
	[3]

	ACTRN12613000533796
	DSM265
	2013
	Pf 3D7
	8
	9
	[4]

	ACTRN12613000669796
	Artemether/lumefantrine
	2013
	Pf 3D7
	8
	2
	[5]

	ACTRN12613000565741
	Piperaquine
	2013
	Pf 3D7
	7 or 8
	24
	[6]

	ACTRN12613000698774
	Griseofulvin
	2013
	Pf 3D7
	8
	5
	[7]

	ACTRN12613001008718
	Artemether/lumefantrine
	2013
	P. vivax
	14
	6
	[8]

	ACTRN12613001040752
	Ferroquine
	2013
	Pf 3D7
	8
	8
	[9]

	ACTRN12614000781640
	ACT-451840
	2014
	Pf 3D7
	7
	8
	[10]

	ACTRN12614000930684
	Artemether/lumefantrine
	2014
	P. vivax
	8
	2
	[11]

	NCT02281344
	MMV390048
	2014
	Pf 3D7
	7
	6
	[12]

	NCT02389348
	Artefenomel + DSM265
	2015
	Pf 3D7
	7
	13
	[13]

	NCT02431637
	Piperaquine
	2015
	Pf 3D7
	7
	6
	[14]

	NCT02543086
	Cipargamin + Piperaquine 
	2015
	Pf 3D7
	7
	8
	[15]

	NCT02431650
	Piperaquine + Artefenomel or Primaquine
	2015
	Pf 3D7
	7
	11
	[14]

	NCT02573857
	DSM265 (P. falciparum) and Artefenomel (P. vivax)
	2015
	Pf3D7/ 
P. vivax
	7 or 10
	15
	[16,17]

	ACTRN12616000174482
	Chloroquine
	2016
	P. vivax
	8 or 10
	24
	[11]

	NCT02867059
	SJ733
	2016
	Pf 3D7
	8
	16
	[18]

	NCT02783833 (Part B)
	MMV390048
	2016
	Pf 3D7
	8
	15
	[19]

	ACTRN12617000244303
	Artesunate
	2017
	Pf K13
	9
	2
	[20]

	NCT03261401
	M5717
	2017
	Pf 3D7
	8
	22
	[21]

	ACTRN12617001394336
	Artesunate
	2017
	Pf 3D7/Pf K13
	8 or 9
	22
	[20]

	ACTRN12617001502325
	Artemether/lumefantrine
	2017
	P. vivax
	10 or 11
	4
	[22]

	NCT03542149
	Artfenomel + Piperaquine
	2018
	Pf 3D7
	8
	24
	[23]

	ACTRN12619001215112
	ZY-19489
	2019
	Pf 3D7
	8
	15
	[24]





Calculations

i. Total RCC loss (x1012 cells/L) = Baseline RCC – RCC at haemoglobin nadir

The baseline RCC is the RCC on the day of inoculation. The haemoglobin nadir is the lowest haemoglobin from the day of first antimalarial treatment onwards. 

ii. Individual total blood volume in litres (using Nadler’s method)

Male= [0.3669 x (height in metres)3] + [0.03219  x (weight in kg)] + 0.6041
Female= [0.3561 x (height in metres)3] + [0.03308 x (weight in kg)] + 0.1833

iii. Phlebotomy losses (x 1012 cells/L) = Baseline RCC x  (0.19/ individual total blood volume)

The estimated total phlebotomy losses from inoculation to the median day of haemoglobin nadir was 0.19 L, which is divided by the individual total blood to give a proportion of the total blood volume. The volume is then multiplied against the baseline RCC to give the phlebotomy erythrocyte losses. 

iv. Malaria attributable losses (x 1012 cells/L) = Total RCC Loss – Phlebotomy Loss


v. Malaria attributable losses (cells/L) = Malaria attributable losses x 1012 


vi. Malaria attributable losses (cells/L) = Malaria attributable losses (cells/L)/106

Division by 106 is the conversion factor from cells/L to cells/L

vii. TPBPreSeq/mL [for P. falciparum species only] = TPBPre [calculated via AUC]  x 1.33 

For P. falciparum species only, the TPBPre was adjusted for sequestered parasites, which is assumed to 25% of the TPB at any one time, therefore the TPBPre is multiplied by 1.33. 

viii. TPBPreSeq/L or TPBPre for P. vivax = TPBPreSeq or TPBPre [P. vivax]/ 1000

Conversion of the TPBPreSeq/L or TPBPre from parasites/mL to parasites/L, by dividing by 1000. This ensures both the malaria-attributable RBC losses and TPBPreSeq or TPBPre are in cells/parasites per L. 

ix. Loss of pRBC/total malaria-attributable RBC loss (%):

TPBPreSeq [P. falciparum] or TPBPre [P. vivax]       x 100
  	  Malaria attributable losses (cells/L)






Additional file 1: Table S2. Effect of recrudescence on haemoglobin parameters in all participants inoculated with P. falciparum 

	  Pf (n=269)
	Recrudescence (n=99)
	No recrudescence (n=170)
	P-value a


	Baseline Hb, g/L
(Median, IQR)
	150
(141-157)
	148
(138-155)
	0.47

	Nadir Hb, g/L
(Median, IQR)
	130
(123-141)
	133
(123-140)

	0.39


	Hb Fractional Fall, %
(Median, IQR) 
	12.0
(8.1-15.2)
	10.2
(7.7-12.8)
	0.006

	Day post treatment of Hb Nadir, Day (Median, IQR)
	14
(6-20)
	11
(4-21)
	0.74

	Day post treatment of return to baseline Hb, Day (Median, IQR)
	28
(22-36)
	29
(21-37)
	0.68



n, number of participants; SD, standard deviation; IQR, interquartile range.
a: calculated by Mann-Whitney test.





Additional file 1: Table S3. Effect of recrudescence on haemoglobin parameters in participants inoculated with P. vivax

	P. vivax  (n=46)
	Recrudescence (n=7)
	No recrudescence (n=39)
	P-value a


	Baseline Hb, g/L
(Median, IQR)
	147
(136-152)
	136
(126-167)
	0.65

	Nadir Hb, g/L
(Median, IQR)
	139
(125-141)
	129
(119-140)
	0.21

	Hb Fractional Fall, %
(Median, IQR)
	11.8
(8.7-16.4)
	11.7
(8.8-14.5)
	0.95

	Day post treatment of Hb Nadir, Day (Median, IQR)
	15
(8-15)
	8
(7-16)
	0.38

	Day post treatment of return to baseline Hb, Day (Median, IQR)
	21
(18-33)
	20
(18-25)
	0.57



n, number of participants; SD, standard deviation; IQR, interquartile range.
a: calculated by Mann-Whitney test.



Additional file 1: Table S4. Effect of age on the haemoglobin parameters in all participants inoculated with P. falciparum 

	Pf 3D7 (n=254)

	Ages (years)

	
	18-24 (n=143)
	25-34 (n=102)
	35+ (n=24)
	P-value a

	Nadir Hb, g/L
(Median, IQR)
	133
(125-141)
	130
(120-139)
	134
(127-139)
	0.09

	Hb Fractional Fall, %
(Median, IQR)
	10.2
(7.9-13.3)
	11.0
(8.2-14.4)
	10.4
(6.0-12.8)
	0.15

	Day post treatment of Hb Nadir, Day (Median, IQR)
	14
(5-21)
	10
(5-20)
	14
(7-20)
	0.16

	Day post treatment of Hb Return, Day (median, IQR) 
	28
(22-36)
	28
(22-36)
	33
(27-43)
	0.30+


n, number of participants; IQR, interquartile range.
a: calculated by Kruskal-Wallis test



Additional file 1: Table S5. Effect of age on the haemoglobin parameters in participants inoculated with P. vivax

	P. vivax  (n=46)
	Ages (years)

	
	18-24 (n=25)
	25+ (n=21)
	P-value a

	Nadir Hb, g/L
(Median, IQR)
	135
(125-141)
	124
(120-135)
	0.07

	Hb Fractional Fall, %
(Median, IQR)
	10.5
(8.5-14.0)
	13.6
(10.8-14.6)
	0.09

	Day post treatment of Hb Nadir, Day (Median, IQR)
	8
(7-15)
	8
(5-16)
	0.56

	Day post treatment of Hb Return, Day (median, IQR) 
	20
(18-21)
	19
(16-27)
	0.43


n, number of participants; IQR, interquartile range.
a: calculated by Mann-Whitney test 



Additional file 1: Table S6. Effect of Day of Treatment on the haemoglobin parameters in participants inoculated with Pf3D7

	Pf 3D7 (n=254) 

	Day of Treatment

	
	7 (n=74)
	8 (n=180)
	P-value a

	PPPre, Parasites/mL (Median, IQR)
	7,329
(3,375-14,982)
	10,243
(3,275-28,546)
	0.05

	TPBPre, Parasites/mL (Median, IQR)
	13,505
(4,261-26,364)
	44,877
(18,157-97,669)
	<0.0001

	Nadir Hb, g/L
(Median, IQR)
	130
(120-141)
	133
(125-140)
	0.49


	Hb Fractional Fall, %
(Median, IQR)
	9.7
(7.2-12.8)
	10.6
(8.0-13.8)
	0.12


	Day post treatment of Hb Nadir, Day (Median, IQR)
	19
(6-21)
	10
(5-20)
	0.052


	Day post treatment of Hb Return, Day (median, IQR) 
	28
(22-35)
	29
(22-38)
	0.15



n, number of participants; IQR, interquartile range; PPPre, Peak parasitaemia pre-treatment; TPBPre, Pre-treatment total parasite burden, adjusted by a factor of 25% for sequestered parasites.
 a: calculated by Mann-Whitney test



Additional file 1: Table S7. Effect of Day of Treatment on the haemoglobin parameters in participants inoculated with P. vivax

	P. vivax (n=46) 

	Day of Treatment

	
	8 (n=10)
	10-14 (n=36)
	P-value a

	PPPre, Parasites/mL (Median, IQR)
	6,480
(3,952-8,949)
	45,268
(30,437-82,905)
	0.003

	TPBPre, Parasites/mL (Median, IQR)
	8,333
(4,690-10,895)
	45,557
(26,732-87,598)
	<0.0001

	Hb Fractional Fall, %
(Median, IQR)
	8.8
(7.2-11.7)
	12.4
(9.7-14.6)
	0.030


	Day post treatment of Hb Nadir, Day (Median, IQR)
	14
(7-20)
	8
(5-15)
	0.09


	Day post treatment of Hb Return, Day (median, IQR) 
	20
(19-21)
	19
(18-27)
	0.34



n, number of participants; IQR, interquartile range; PPPre, Peak parasitaemia pre-treatment; TPBPre, Pre-treatment total parasite burden.
 a: calculated by Mann-Whitney test




Additional file 1: Table S8. Effect of drugs on the haemoglobin parameters in participants inoculated with P. vivax

	P. vivax (n=46) 

	Drug Classes

	
	Chloroquine
(n=24)
	Artefenomel
(n=8)
	Artemether/lumefantrine
(n=14)
	P-value a

	Nadir Hb, g/L
(Median, IQR)
	129
(114-140)
	137
(128-140)
	129
(121-139)
	0.44

	Hb Fractional Fall, %
(Median, IQR)
	11.3
(8.8-14.2)
	11.3
(9.6-14.4)
	13.8
(8.9-14.7)
	0.91


	Day post treatment of Hb Nadir, Day (Median, IQR)
	7
(6-18)
	11
(8-15)
	8
(3-14)
	0.56


	Day post treatment of Hb Return, Day (median, IQR)
	20
(18-21)

	19
(18-27)
	20
(14-28)
	0.96



n, number of participants; IQR, interquartile range.
a: calculated using Dunn’s test 


Additional file 1: Table S9. Spearman’s correlations between parasite parameters and haemoglobin variables in all participants inoculated with P. falciparum and P. vivax who did not recrudesce

	Correlation
	Pf All(n=170)
	P. vivax (n=39)

	
	r-value
	P-value
	r-value
	P-value

	PPPre and Haemoglobin nadir
	0.07
	0.37
	-0.51
	0.0008

	PPPre and Fractional Fall of Haemoglobin
	-0.04
	0.61
	0.38
	0.018

	TPBPre and Haemoglobin nadir
	0.07
	0.35
	-0.60
	0.0001

	TPBPre and Fractional Fall of Haemoglobin
	0.01
	0.93
	0.44
	0.005

	PMR and Haemoglobin nadir
	0.01 a
	0.94
	0.05 b
	0.81

	PMR and Fractional Fall of Haemoglobin
	-0.05 a
	0.53
	-0.27 b
	0.17

	PRR and Haemoglobin nadir
	0.05 c
	0.59
	0.20 d
	0.35

	PRR and Fractional Fall of Haemoglobin
	0.01 c
	0.87
	-0.23 d
	0.26


n, number of participants; TPBPre, pre-treatment total parasite burden; PPPre, Pre-treatment peak parasitaemia; PMR, parasite multiplication rate; PRR, parasite reduction ratio.
a: n=155; b: n=27; c: n=142; d: n=25.



Additional file 1: Table S10. Spearman’s correlations between parasite parameters and haemoglobin variables in participants inoculated with PfK13 

	Correlation
	Pf K13 (n=15)*

	
	r-value
	P-value

	PPPre and Haemoglobin nadir
	-0.46
	0.09

	PPPre and Fractional Fall of Haemoglobin
	0.66
	0.007

	TPBPre and Haemoglobin nadir
	-0.37
	0.18

	TPBPre and Fractional Fall of Haemoglobin
	0.50
	0.06

	PMR and Haemoglobin nadir
	-0.49
	0.04

	PMR and Fractional Fall of Haemoglobin
	0.61
	0.016

	PRR and Haemoglobin nadir
	0.72
	0.002

	PRR and Fractional Fall of Haemoglobin
	-0.57
	0.026


n, number of participants; TPBPre, pre-treatment total parasite burden; PPPre, Pre-treatment peak parasitaemia; PMR, parasite multiplication rate; PRR, parasite reduction ratio.
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