Definitions and interpretation of seropositivity
Pathogens were grouped into four broad disease groups: NTDs (LF, trachoma, yaws, taeniasis, cysticercosis, strongyloidiasis), arboviruses (dengue virus [DENV] 1-4, chikungunya, Zika), VPDs (measles, rubella, diphtheria, tetanus, pertussis, SARS-CoV-2), and enteric protozoa (cryptosporidiosis and giardiasis) acknowledging that some pathogens, such as dengue virus, can fall into more than one category. Definitions and interpretation of seropositivity are summarised below and in Table 1.
Among the LF Abs, Wb123 is a larval-stage Ag, suggesting that Wb123 Ab-positive results are more likely to be associated with exposure to infected mosquitoes (and possibly an indicator of ongoing transmission) than Bm14 Ab positivity, which indicates past or current LF exposure but not necessarily recent transmission.1 For this study, seropositivity to either Ab was considered indicative of past or current LF infection/exposure, although Ab seropositivity alone does not confirm active infection.
For trachoma, Pgp3 Ab seropositivity reflects cumulative exposure to Chlamydia trachomatis and is considered an early indicator of transmission, but cannot distinguish ocular infection from urogenital exposure or perinatal transmission.2 Seroprevalence estimates for trachoma were therefore restricted to ≤14-year-olds only. For yaws, Rp17 Ab seropositivity is considered indicative of past infection, whilst TmpA Ab are indicative of recent infection. Dual positivity suggests current or very recent yaws, and for the purpose of this study, was considered the main measure of yaws infection. Similarly, MBAs cannot differentiate yaws infection from syphilis, thus seropositivity estimates for yaws were also limited to ≤14-year-olds only. 
For T. solium, Es33 Ab seropositivity was considered indicative of past or current taeniasis, T24H Ab seropositivity of past or current cysticercosis, and dual seropositivity of past or current exposure to both stages. Lastly, SsIR Ab seropositivity was considered indicative of past or current S. stercoralis infection/exposure, with high Ab responses potentially indicative of current chronic infection.
For the arboviruses, seropositivity to NS1-1 Ab, NS1-2 Ab, NS1-3 Ab, NS1-4 Ab, Chik E1 Ab, and Zika NS1 Ab was considered indicative of past or current infection/exposure to DENV, chikungunya virus, and Zika virus, respectively. Dengue serotype-specific and Zika Ab responses should be interpreted cautiously because of potential flavivirus cross-reactivity. 
For diphtheria, tetanus, pertussis, measles, and rubella, seropositivity was defined using international standards. For pertussis, seropositivity was defined using assay-specific thresholds. Detectable immune responses were considered consistent with prior vaccination or infection, noting that this may not be sufficient for full protection against infection or disease.3 These thresholds were distinguished from established correlates of protection associated with individual-level immunity, and from population-level herd immunity thresholds used to guide vaccination targets and elimination programs. Minimum (≥0.01 IU/mL) and maximum (≥0.1 IU/mL) protection thresholds were calculated for diphtheria and tetanus.
For SARS-CoV-2, Ab to nucleocapsid were interpreted as markers of prior infection, while antibodies to spike and receptor-binding domain (RBD) may arise from either vaccination or infection. COVID-19 vaccines used in Niue during the study period were primarily spike-based; therefore nucleocapsid (N) seropositivity is likely to reflect natural infection.
Lastly, for enteric protozoa, Cp17 Ab seropositivity was considered indicative of recent Cryptosporidium infection/exposure, while Cp23 Ab seropositivity was considered indicative of previous or established infection/exposure. Dual seropositivity was considered consistent with recent exposure in the presence of an established Ab response. Seropositivity to either Vsp3 or Vsp5 was considered indicative of past or current Giardia infection/exposure.
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Table 1: Definition and Interpretation of Pathogen-Specific Antibody Markers. Adapted from Carcelen et al. (2025)4 with permission from the publisher.
	Disease grouping
	Pathogen
	Antigen abbreviation
	Interpretation
	Median fluorescence intensity cut-off
	Cut-off determination
	Source of Antigen
	Coupling concentration (µg Ag/1.25 × 10⁷ beads)
	Coupling pH

	Neglected tropical diseases
	Lymphatic filariasis (Wuchereria bancrofti)
	Wb123  
	Reflects exposure to infective W. bancrofti larvae; may indicate relatively recent exposure and potential ongoing transmission; seropositivity does not alone confirm current infection.
	403
	Mean + 3SD (CDC controls)
	Recombinant CDC
	30
	7.2

	
	
	Bm14 
	Reflects past or current W. bancrofti infection/exposure. Antibodies may persist following infection; therefore, seropositivity does not necessarily indicate recent infection or ongoing transmission.
	1467
	Mean + 3SD (CDC controls)
	Recombinant CDC
	120
	7.2

	
	Trachoma 
(Chlamydia trachomatis)
	Pgp3 
	Reflects cumulative exposure to C. trachomatis and is an early indicator of transmission; cannot distinguish ocular infection from urogenital exposure or perinatal transmission. Estimates restricted to participants aged ≤14 years.
	714
	ROC
	Recombinant CDC
	120
	7.2

	
	Yaws 
(Treponema pallidum pertenue)

	Rp17 
	Marker of past or current T. pallidum infection/exposure; cannot distinguish yaws from syphilis. Antibodies may persist following infection.
	108
	ROC (Maximum Youden’s J)
	Recombinant CDC
	15
	7.2

	
	
	TmpA
	Marker associated with more recent T. pallidum infection/exposure; cannot distinguish yaws from syphilis. In combination with Rp17, may indicate current or recent infection.
	704
	ROC (Maximum Youden’s J)
	Recombinant CDC
	30
	7.2

	
	Taeniasis
(Taenia solium)
	Es33  
	Seropositivity is consistent with past or current infection with adult T. solium (taeniasis) but does not, in isolation, confirm active infection at the time of sampling.
	534
	ROC
	Recombinant CDC
	10
	5

	
	Cysticercosis 
(Taenia solium)
	T24H 
	Seropositivity is consistent with past or current exposure/infection with T. solium cysticerci (cysticercosis) but does not, in isolation, confirm active infection at the time of sampling.
	304
	ROC
	Recombinant CDC
	120
	5

	
	Strongyloidiasis
(Strongyloides stercoralis)
	SsIR 
	Seropositivity is consistent with past or current S. stercoralis infection/exposure; high antibody responses may be indicative of current chronic infection.
	2505
	ROC
	Recombinant CDC
	20
	7.2+2 M Urea

	Arboviruses
	Dengue virus 
(Serotypes 1–4)
	NS1-1 
	Seropositivity is consistent with past or current dengue/flavivirus infection or exposure. Serotype-specific responses should be interpreted cautiously because inter-serotype and flavivirus cross-reactivity limits attribution to the infecting DENV serotype.
	5410
	ROC
	Meridian Life Sciences
	12
	7.2

	
	
	NS1-2 
	
	10068
	
	Meridian Life Sciences
	12
	7.2

	
	
	NS1-3
	
	10092
	
	Meridian Life Sciences
	12
	7.2

	
	
	NS1-4
	
	807
	
	Meridian Life Sciences
	12
	7.2

	
	Chikungunya virus
	Chik E1 
	Seropositivity is consistent with past or current chikungunya virus infection/exposure but does not, in isolation, confirm active infection at the time of sampling.
	5914
	ROC
	Meridian Life Sciences
	7.5
	7.2

	
	Zika virus
	Zika NS1 
	Seropositivity is consistent with past or current Zika/flavivirus infection or exposure; potential flavivirus cross-reactivity should be considered and seropositivity does not, in isolation, confirm active infection.
	18013
	ROC
	Meridian Life Sciences
	30
	7.2

	Vaccine-preventable diseases
	Diphtheria
(Corynebacterium diphtheriae) 
	Diphtheria toxoid
	Vaccine-acquired immunity. Detectable antibody at or above the minimum protection threshold (≥0.01 IU/mL) is consistent with prior vaccination or infection and indicates a minimum level of protection. Antibody concentrations at or above the maximum protection threshold (≥0.1 IU/mL) are considered indicative of full protection. These thresholds represent established serological correlates of protection rather than absolute measures of individual immunity.
	507 / 10058
	Standard curve (0.01/0.1 IU/mL)
	WHO Int TE-3
	60
	5

	
	Tetanus
(Clostridium tetani)
	Tetanus toxoid
	
	159 / 2781
	Standard curve (0.01/0.1 IU/mL)
	WHO Int 10/262
	12.5
	5

	
	Pertussis
(Bordetella pertussis)
	Pertussis toxin
	Detectable antibody above the assay threshold (0.1 IU/mL), consistent with previous vaccination and/or infection. This threshold is not an established correlate of protective immunity
	25
	Standard curve
(0.1 IU/mL)
	WHO Int 06/142
	20
	7.2

	
	Measles
(Measles virus)
	Measles virus 
	Detectable antibodies above minimal threshold (153 mIU/mL) consistent with immunity arising from vaccination and/or previous infection.
	383
	Standard curve (153 mIU/mL)
	RUBI-1-94
	150
	7.2

	
	Rubella
(Rubella virus)
	Rubella virus 
	Detectable antibodies above minimal threshold (9.36 IU/mL) consistent with immunity arising from vaccination and/or previous infection.
	521
	Standard curve (9.36 IU/mL)
	RUBI-1-94
	30
	7.2

	
	COVID-19
(SARS-CoV-2)
	Nucleocapsid protein (N)
	Marker of previous SARS-CoV-2 infection where vaccines used are Spike-based; interpretation may be affected by antibody waning.
	2578
	ROC
	Genscript
	3.4
	7.2

	
	
	RBD591 
	Antibodies may reflect vaccination and/or previous infection and do not distinguish between these sources.
	2365
	ROC
	Recombinant CDC
	15
	7.2

	
	
	Spike glycoprotein S1-receptor binding domain
	Antibodies may reflect vaccination and/or previous infection and do not distinguish between these sources.
	584
	ROC
	Recombinant CDC
	6
	5

	Enteric protozoa
	Cryptosporidiosis
	Cp17 
	Associated with recent Cryptosporidium infection/exposure; antibody seropositivity is not diagnostic of active enteric infection or clinical disease at the time of sampling.
	244
	ROC
	Recombinant CDC
	6.8
	5

	
	
	Cp23
	Associated with previous or established Cryptosporidium infection/exposure; antibody seropositivity is not diagnostic of active enteric infection or clinical disease at the time of sampling.
	1377
	ROC
	Recombinant CDC
	12.5
	5

	
	Giardiasis
	Vsp3 
	Seropositivity is consistent with past or current Giardia infection/exposure but does not, in isolation, confirm active enteric infection or clinical disease at the time of sampling.
	312
	ROC
	Recombinant CDC
	60
	5

	
	
	Vsp5
	
	445
	ROC
	Recombinant CDC
	60
	5
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