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Table S1. Participant flow at each cross-section survey

	Period
	Visit
	Analyzed
	Lost to follow-up
	New entrants

	I
	Baseline
	182
	-
	-

	
	6m
	185
	46
	49

	
	12m
	186
	33
	34

	II
	6y
	91
	106
	11

	
	7y
	90
	23
	22

	III
	9y
	87
	38
	35

	
	11y
	146
	38
	97

	IV
	13y
	158
	65
	77

	
	14y
	102
	74
	18

	
	15y
	135
	33
	66

	
	
	 
	
	





Table S2. Demographic, epidemiological and clinical characteristics of 363 participants at the time of enrollment

	Characteristics
	At enrollment 

	Age - median, years (IQR)
	36 (18-51)

	Sex, male: female
	1.2:1

	Riverine population - n (%)
	194 (53%)

	Residence in Amazon area - median, years (IQR)
	29 (15-47)

	Residence in Study area¹ - median, years (IQR)
	16 (7-20)

	P. vivax infection:
	 

	               Patent², n (%)
	6 (2%)

	              Subpatent ³, n (%)
	31 (8%)

	              Total, n (%)
	37 (10%)



IQR: Interquartile Range.
¹ Time living in the study area.
² P. vivax infections as detected by conventional light microscopy.
³ P. vivax infections as detected by species-specific real-time PCR [33].

[bookmark: _tipspcut2nm3]Table S4. Levels and frequency of IgG antibodies against P. vivax DBPII and EBP2 during the 15 years follow-up study
	 
	 
	Period I
	 
	Period II
	 
	Period III
	 
	Period IV

	 
	 
	0m
	6m
	12m
	 
	6y
	7y
	 
	9y
	11y
	 
	13y
	14y
	15y

	Number of samples
	182
	185
	186
	
	91
	90
	
	87
	146
	
	158
	102
	135

	RI Median (IQR)1
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	DBPII
	0.6 
 (0.2-3.2)
	0.5 
 (0.2-2.2)
	0.7 
 (0.2-2.5)
	
	0.2 
 (0.1-1.3)
	0.1 
 (0-0.5)
	
	0.3 
 (0.2-0.7)
	0.7 
 (0.3-1.2)
	
	0.2
 (0.1-0.6)
	0.2 
 (0.1-0.5)
	0.2 
 (0-0.5)

	
	EBP2
	3.1 
 (0.2-15.2)
	3.2 
 (0.3-12.6)
	3.5 
 (0.2-13.7)
	
	3.8 
 (0.3-12.4)
	2.3 
 (0.1-10.5)
	
	1.3 
 (0-7.9)
	1.4 
 (0.4-11.5)
	
	0.4 
 (0-3.3)
	0.6 
 (0.1-4.3)
	1.2 
 (0-13.1)

	
	p – value 2 *
	<0.0001
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001
	<0.0001

	
	Effect size (r)
	0,56
	0,70
	0,59
	
	0,90
	0,77
	
	0,62
	0,66
	
	0,46
	0,69
	0,44

	Frequency positive (%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	DBPII
	42%
	35%
	40%
	
	27%
	19%
	
	20%
	30%
	
	18%
	14%
	18%

	
	EBP2
	57%
	70%
	56%
	
	62%
	62%
	
	52%
	52%
	
	42%
	44%
	55%

	
	p – value 3 *
	0.0005
	<0.0001
	0.0004
	
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001
	
	<0.0001
	<0.0001
	<0.0001

	
	Matched OR 
(95% CI)
	2.93 
(1.6-5.37)
	7.4 
(3.82-14.32)
	2.67 
(1.55-4.58)
	
	16.5 
(3.96-68.76)
	20.5 
(4.96-84.75)
	
	10.33 
(3.16-33.8)
	6.33 
(2.68-14.98)
	
	20.5 
(4.96-84.75)
	32 
(4.37-234.19)
	26 
(6.33-106.74)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



1 Sera reactivity was expressed as the median ELISA Reactivity Index for each period (median RI, interquartile range [IQR]).
2 P-values were obtained by the Wilcoxon signed-rank test for paired samples. Effect size expressed as rank-biserial correlation (r), where values ≥ 0.5 indicate substantial difference between groups (Cohen's conventions for effect sizes [38]).
3 P-values were obtained by the McNemar test for paired proportions. Effect size was expressed as matched Odds Ratio (mOR) with 95% confidence interval (95% CI), indicating likelihood of  seropositivity for EBP2 compared with DBPII. An  mOR > 1 indicates higher seropositivity for EBP2 than for DBPII.
*Bonferroni correction was applied for 20 comparisons (α = 0.0025); all comparisons remained statistically significant with p < 0.0025 after correction.



Table S5. Mean of Reativity index (RI) Ratio EBP2/DBPII by period — Median (IQR)
	Period
	Toward EBP2 (ratio > 1)
	Toward DBPII (ratio < 1)
	Both (ratio = 1, EBP2 = DBPII)

	
	N (%)
	Median (IQR)¹
	N (%)
	Median (IQR)¹
	N (%)
	Median (IQR)¹

	I (n= 244)
	175 (72%)
	5.62 (2.42–14.65)
	68 (28%)
	0.29 (0.10–0.62)
	1 (<1%)
	

	II (n= 113)
	100 (88%)
	15.00 (4.91–70.86)
	10 (9%)
	0.32 (0.15–0.47)
	3 (3%)
	1 (1.00-1.00)

	III (n= 184)
	125 (68%)
	5.08 (1.85–14.54)
	56 (30%)
	0.49 (0.25–0.73)
	3 (2%)
	

	IV (n= 206)
	148 (72%)
	7.42 (2.51–30.90)
	53 (26%)
	0.32 (0.13–0.64)
	5 (2%)
	



¹ For each cross-sectional survey, the EBP2/DBPII reactivity index (RI) ratio was calculated for each participant after adding a constant of 0.01 to the RI values of both antigens to avoid zero denominators. The mean RI ratio was subsequently calculated for each study period and stratified as EBP2-predominant (>1), DBPII-predominant (<1), or equal (=1). The median and interquartile range (IQR) of the EBP2/DBPII RI Ratio for each study period for each group were included in this table. 



[bookmark: OLE_LINK1]Table S6. First seroreversion of EBP2- and DBPII-specific IgG antibodies 
	
	
	
	 
	 
	 
	 

	Antigen
	Number of samples
	Antibody survival analysis 
	Person-month2
	Antibody clearance
	Relative risk3

	
	
	(average, months)1
	
	n (rate/100 persons/month)
	HR log-rank (95% CI)
	p value

	DBPII
	133
	72
	8,616
	76 (0.88)
	2.13 
(1.51–3.01)
	<0.0001

	 
	 
	 
	 
	 
	 
	

	EBP2
	215
	Undefined
	15,312
	63 (0.41)
	Ref
	

	 
	
	 
	 
	 
	 
	 

	 
	
	 
	 
	 
	 
	 


¹ Time when 50% of individuals lost their first documented antibody response against EBP2 and DBPII antigens. “Undefined” indicates that fewer than 50% of participants experienced the first documented antibody loss during follow-up (Kaplan–Meier estimate). 
² Time in months that participants contributed to the follow-up study.
³ Hazard Ratio (HR) for antibody clearance in the DBPII group compared with the reference group (EBP2); CI: 95% confidence interval. P value obtained from the Log-rank (Mantel–Cox) test. Ref: Reference category (HR = 1.00).
[bookmark: _gongpn5rzfn8]A p-value < 0.05 was considered statistically significant.

Table S7. Multivariable analysis of predictors for IgG seropositivity to EBP2 and DBPII antigens during a 15-year follow-up in the Brazilian Amazon									
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Variables¹
	 
	EBP2
	 
	DBPII

	
	 
	OR
	95% CI
	p value
	 
	OR
	95% CI
	p value

	Seropositivity overtime
	 
	0.85
	0.63 – 1.15
	0.29
	 
	0.47
	0.35 – 0.62
	< 0.001*

	Sex
	 
	2.24
	0.54 – 9.24
	0.26
	 
	1.92
	0.52 – 7.12
	0.33

	Age
	 
	0.52
	0.18 – 1.51
	0.23
	 
	01.05
	0.40 – 2.77
	0.92

	Dwelling localization²
	 
	21.05
	4.39 – 101.06
	< 0.001*
	 
	3.3
	0.89 – 12.25
	0.07

	Malaria infection³
	 
	23.84
	2.81 – 202.13
	0.004*
	 
	2.78
	0.41 – 18.91
	0.30

	Time of residence in study area 
	 
	4.24
	1.97 – 9.13
	< 0.001*
	 
	2.13
	1.10 – 4.12
	0.024*

	Time of residence in Amazon area 
	 
	2.72
	0.84 – 8.82
	0.10
	 
	1.26
	0.44 – 3.55
	0.67

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


¹ Variables included in Multivariable Generalized Linear Mixed Model (GLMM). Continuous variables were standardized (Z-score) prior to analysis. For binary variables, the reference categories were female for sex, non-riverine for dwelling localization, and no malaria infection (patent or subpatent infection). 
² Dweling localization: riverine defined as dwelling located within 1.5 km of stream margins [29].
³ Malaria infection was defined as the occurrence of at least one P. vivax infection, either patent (microscopy-positive) or subpatent (PCR-positive), during the follow-up period.
OR: Odds Ratio; CI: Confidence Interval. * p < 0.05 was considered statistically significant.


Table S8. Seropositivity for EBP2 and DBPII among participants retained and lost to follow-up at each cohort transition
	Visit
	EBP2
	
	DBPII

	
	Seropositive ¹
	Seronegative ²
	p-value³
	
	Seropositive ¹
	Seronegative ²
	p-value ³

	
	Retained
n (%)
	Lost
n (%)
	Retained
n (%)
	Lost
n (%)
	
	
	Retained
n (%)
	Lost
n (%)
	Retained
n (%)
	Lost
n (%)
	

	Baseline → 6m
	84 (61.8%)
	20 (43.5%)
	52 (38.2%)
	26 (56.5%)
	0.0303*
	
	60 (44.1%)
	17 (37.0%)
	76 (55.9%)
	29 (63.0%)
	0.3954

	6m → 12m
	106 (69.7%)
	23 (69.7%)
	46 (30.3%)
	10 (30.3%)
	0.9964
	
	52 (34.2%)
	13 (39.4%)
	100 (65.8%)
	20 (60.6%)
	0.5718

	12m → 6y
	46 (57.5%)
	59 (55.7%)
	34 (42.5%)
	47 (44.3%)
	0.8022
	
	38 (47.5%)
	37 (34.9%)
	42 (52.5%)
	69 (65.1%)
	0.0830

	6y → 7y
	43 (63.2%)
	13 (56.5%)
	25 (36.8%)
	10 (43.5%)
	0.5673
	
	21 (30.9%)
	4 (17.4%)
	47 (69.1%)
	19 (82.6%)
	0.2102

	7y → 9y
	32 (61.5%)
	24 (63.2%)
	20 (38.5%)
	14 (36.8%)
	0.8756
	
	9 (17.3%)
	8 (21.1%)
	43 (82.7%)
	30 (78.9%)
	0.6539

	9y → 11y
	25 (51.0%)
	20 (52.6%)
	24 (49.0%)
	18 (47.4%)
	0.8814
	
	7 (14.3%)
	10 (26.3%)
	42 (85.7%)
	28 (73.7%)
	0.1604

	11y → 13y
	42 (51.9%)
	34 (52.3%)
	39 (48.1%)
	31 (47.7%)
	0.9563
	
	22 (27.2%)
	22 (33.8%)
	59 (72.8%)
	43 (66.2%)
	0.3816

	13y → 14y
	34 (40.5%)
	33 (44.6%)
	50 (59.5%)
	41 (55.4%)
	0.6012
	
	18 (21.4%)
	10 (13.5%)
	66 (78.6%)
	64 (86.5%)
	0.1936

	14y → 15y
	35 (50.7%)
	10 (30.3%)
	34 (49.3%)
	23 (69.7%)
	0.0520
	
	10 (14.5%)
	4 (12.1%)
	59 (85.5%)
	29 (87.9%)
	1.0000†




Classification was based on antibody levels measured at the previous cross-sectional survey.
¹Seropositive: IR > 1.0;
² Seronegative: IR ≤ 1.0. 
³Statistical comparisons were performed to compare the proportion of seropositive individuals between the retained and lost groups at each survey transition, using Pearson's chi-squared test or Fisher's exact test, as appropriate. The 2×2 contingency table tested was: [Retained seropositive, Retained seronegative | Lost seropositive, Lost seronegative], using participants' classification at the previous timepoint. † Fisher’s exact test was applied when the minimum expected cell frequency was < 5.
* p < 0.05 was considered statistically significant.
Table S9. Malaria infection among participants retained and lost to follow-up at each cohort transition

	Visit
	Infected ¹
	
	Uninfected ¹
	p-value ²

	
	Retained
n (%)
	Lost
n (%)
	
	Retained
n (%)
	Lost
n (%)
	

	Baseline → 6m
	20 (14.7%)
	7 (15.2%)
	
	116 (85.3%)
	39 (84.8%)
	0.9328

	6m → 12m
	12 (7.9%)
	2 (6.1%)
	
	140 (92.1%)
	31 (93.9%)
	1.0000†

	12m → 6y
	9 (11.2%)
	19 (17.9%)
	
	71 (88.8%)
	87 (82.1%)
	0.2076

	6y → 7y
	1 (1.5%)
	2 (8.7%)
	
	67 (98.5%)
	21 (91.3%)
	0.1562†

	7y → 9y
	3 (5.8%)
	0 (0.0%)
	
	49 (94.2%)
	38 (100.0%)
	0.2599†

	9y → 11y
	4 (8.2%)
	1 (2.6%)
	
	45 (91.8%)
	37 (97.4%)
	0.3810†

	11y → 13y
	3 (3.7%)
	3 (4.6%)
	
	78 (96.3%)
	62 (95.4%)
	1.0000†

	13y → 14y
	N/A
	N/A
	
	84 (100.0%)
	74 (100.0%)
	N/A

	14y → 15y
	N/A
	N/A
	
	69 (100.0%)
	33 (100.0%)
	N/A



¹P. vivax infection Classification was based on malaria infection status at the previous cross-sectional survey, detected by PCR or microscopy.
²Statistical comparisons were performed to compare the proportion of Infected and Uninfected individuals between the retained and lost groups at each survey transition, using Chi-squared test or Fisher’s exact test, as appropriate. The 2×2 contingency table tested was: [Retained infected, Lost infected | Retained Uninfected, Lost Uninfected], using participants' classification at the previous timepoint. † Fisher's exact test was applied when the minimum expected cell frequency was < 5.
N/A = no infections recorded at that transition.
p < 0.05 was considered statistically significant.
