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Abstract

Background: Borderline dengue immunoglobulin M (IgM) enzyme-linked immunosorbent
assay (ELISA) results create diagnostic and epidemiological uncertainty. Collapsing the
manufacturer’s three qualitative categories into a binary outcome changes the effective
decision rule and may materially alter the apparent positivity proportion. This Data article
describes an anonymized laboratory dataset from Trinidad and Tobago and evaluates both
category-handling uncertainty and test-misclassification uncertainty. Methods: The dataset
comprises 161 consecutive serum specimens submitted for routine dengue IgM testing
between 1 September 2025 and 28 February 2026 and processed in four analytical batches.
The results were analyzed under three prespecified scenarios: borderline classified as
negative, borderline excluded, and borderline classified as positive. Exact Clopper–Pearson
95% confidence intervals (CIs) were calculated. Rogan–Gladen adjustment was applied
only to the borderline-excluded scenario because the ELISA test validation estimates of
sensitivity and specificity were calculated after excluding borderline results. Results:
Twenty specimens (12.4%) were positive, 29 (18.0%) borderline, and 112 (69.6%) negative.
The apparent IgM positivity was 12.4% (20/161; 95% CI 7.8–18.5%) when borderline results
were classified as negative, 15.2% (20/132; 95% CI 9.5–22.4%) when they were excluded, and
30.4% (49/161; 95% CI 23.4–38.2%) when they were classified as positive. For determinate
results, the conditional Rogan–Gladen estimates were 13.2% using a sensitivity of 100.0%
and specificity of 97.7%, and 15.1% using a sensitivity of 82.2% and specificity of 96.8%.
Conclusions: Misclassification adjustment is informative but remains conditional on the
transportability of external assay-performance estimates. The dataset supports transparent
category-level reanalysis, while the absence of continuous index values, confirmatory
testing, and detailed clinical metadata limits numerical cut-off recalibration and patient-
level inference.

Keywords: dengue; ELISA; immunoglobulin M; borderline results; equivocal results; apparent
prevalence; seroprevalence; diagnostic misclassification; Rogan–Gladen; Trinidad and Tobago

1. Introduction
Dengue is a major mosquito-borne viral disease in tropical and subtropical regions

and continues to impose a substantial clinical and public-health burden. Laboratory
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surveillance is essential because its clinical manifestations overlap with those of other
febrile illnesses and because the usefulness of a diagnostic method depends on the stage
of infection. Molecular detection and non-structural protein 1 antigen testing are most
informative early in illness, whereas serological assays become increasingly useful after
antibody development [1–5].

Commercial dengue IgM ELISAs are practical for routine diagnostic laboratories and
surveillance programs, but their interpretation is not intrinsically binary. The EUROIM-
MUN Anti-Dengue Virus ELISA (IgM) reports negative, borderline, and positive index
categories. Borderline results may occur near the analytical decision limits and may also
reflect evolving seroconversion, waning IgM, secondary flavivirus exposure, cross-reactive
antibodies, or specimen-specific analytical variation [5–9]. The manufacturer therefore
treats the borderline interval as an indeterminate zone rather than a secure positive or
negative classification [9].

Converting a three-category result into a binary outcome is a form of categorical
collapse. Methodological research in other fields shows that category-collapsing rules can
change statistical estimates, model behavior, and prevalence because the resulting binary
variable depends on the rule used to reassign the intermediate category [10–12]. In the
present setting, counting borderline specimens as positive approximates a lower positivity
threshold at the lower boundary of the borderline interval, whereas counting them as
negative retains the higher positive threshold. Excluding borderline specimens preserves
their indeterminate status but changes the denominator. Research on seropositivity cut-offs
similarly emphasizes that threshold choice, validation samples, assay characteristics, and
intended use affect the resulting seroprevalence estimate and its comparability across
studies [10].

A second source of uncertainty is diagnostic-test misclassification. The observed
proportion of positive tests is an apparent prevalence and may differ from the underlying
prevalence when the sensitivity and specificity are imperfect. The Rogan–Gladen esti-
mator provides a simple correction when valid sensitivity and specificity estimates are
available [13]. Recent reviews show that failure to account for test performance can bias
seroprevalence estimates, while also cautioning that adjustment may be misleading when
validation estimates are not transferrable to the population under study [14].

The EUROIMMUN IgM instructions for use report multiple validation profiles. Impor-
tantly, borderline results were excluded from the sensitivity and specificity calculations [9].
Consequently, those performance estimates can be applied most coherently to an analysis
restricted to determinate results, but they cannot be assumed to remain valid when all bor-
derline results are reassigned as positive or negative. The magnitude by which sensitivity
or specificity would change under either collapsed rule is unknown.

The present Data article describes an anonymized dengue IgM ELISA dataset gen-
erated from routine diagnostic specimens in Trinidad and Tobago. Its objectives are to:
(i) document the available variables and their valid reuse; (ii) quantify how three explicit
borderline-handling rules alter apparent IgM positivity; and (iii) illustrate conditional
Rogan–Gladen adjustment using manufacturer performance profiles that excluded border-
line samples. The article deliberately distinguishes scenario analysis from diagnostic truth
and distinguishes batch provenance from analytical reproducibility.

2. Materials and Methods
2.1. Study Design and Period

A retrospective, laboratory-based data descriptor and secondary analysis was con-
ducted using an anonymized extract of routine dengue IgM testing performed in Trinidad
and Tobago. The specimens were submitted between 1 September 2025 and 28 Febru-
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ary 2026. The study objective was to describe the dataset and evaluate how prespecified
rules for handling borderline results influence apparent IgM positivity and conditional
misclassification-adjusted estimates.

2.2. Study Setting, Population, and Available Metadata

The analytical extract comprised 161 consecutive serum specimens submitted to a
clinical diagnostic laboratory for routine dengue serology. Clinical suspicion of dengue was
determined by the referring clinician before laboratory submission. Samples were processed
in four analytical batches containing 31, 29, 53, and 48 specimens, respectively. Batch
identifiers are retained as provenance variables; the batches contained different patient
specimens and therefore do not constitute repeated measurements of the same samples.

Eligible records had adequate serum volumes, complete laboratory documentation
for the variables included in the extract, and a valid manufacturer-derived qualitative
interpretation. Duplicate submissions and records with incomplete qualitative classification
were excluded before anonymization. The analytical file does not contain age, sex, detailed
symptoms, comorbidities, exact days from symptom onset, referring facility, vaccination
history, previous flavivirus exposure, or geocoded information. These variables were
therefore unavailable for stratified analyses.

2.3. Detection and Interpretation of Anti-Dengue Virus IgM

Dengue virus-specific IgM antibodies were detected using the EUROIMMUN Anti-
Dengue Virus ELISA (IgM) (EUROIMMUN Medizinische Labordiagnostika AG, Lubeck,
Germany) according to the manufacturer’s instructions [9]. Diluted serum was incubated
in antigen-coated microplate wells. After washing, an enzyme-labelled anti-human IgM
conjugate and tetramethylbenzidine substrate were applied. The reaction was stopped and
absorbance was measured at 450 nm. The results are expressed as an index or ratio and
were interpreted using the manufacturer-defined categories:

• Negative: index < 0.80;
• Borderline (equivocal): index >= 0.80 to <1.10;
• Positive: index >= 1.10.

The public analytical extract used for this Data article contains the final qualitative
category rather than the continuous specimen-level index/OD-ratio. It can therefore
support category-level reanalysis but cannot support the recalibration of numerical cut-
offs, assessment of distance from the decision limits, or modelling of within-category
analytical variation.

2.4. Data Records and Reuse

The deposited resource is intended for the transparent reproduction of specimen
counts and alternative codings of the borderline category. Table 1 summarizes the principal
variables and appropriate secondary uses. Continuous values and detailed clinical or
temporal metadata should not be inferred from the available fields.

2.5. Apparent Positivity Scenarios

Three prespecified analyses were used to quantify uncertainty introduced by
categorical collapse:

Borderline classified as negative. The numerator comprised the 20 positive speci-
mens and the denominator comprised all 161 specimens. This is the lowest apparent
positivity estimate among the three rules, but it does not prove that borderline specimens
are uninfected.
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Table 1. Dataset variables and the principal scope of valid secondary use.

Field Description Principal Valid Reuse

Unique record identifier Anonymized specimen-level code. Record-level checking and duplicate
detection within the deposited table.

Analytical batch Batch 1–4; batches contained different
specimens.

Provenance and descriptive stratification;
not a reproducibility measure.

Qualitative IgM category Positive, borderline, or negative
according to manufacturer thresholds.

Reproduction of category counts and
alternative borderline coding.

Derived scenario indicators Binary variables generated for each
prespecified analysis.

Reproduction of apparent positivity
estimates and exact confidence intervals.

Borderline excluded. The numerator comprised the 20 positive specimens and the
denominator comprised the 132 determinate positive or negative specimens. This preserves
the indeterminate status of the borderline category but changes the target population to
specimens with determinate results.

Borderline classified as positive. The numerator comprised the 20 positive plus
29 borderline specimens, and the denominator comprised all 161 specimens. This is the
highest apparent positivity estimate and may include nonspecific or cross-reactive results.

None of the three rules was treated as a reference-standard classification because
RT-PCR, NS1 antigen results, paired acute and convalescent sera, and clinical adjudication
were unavailable.

2.6. Rogan–Gladen Misclassification Adjustment

The Rogan–Gladen estimator was calculated as:

PRG = (PA + Sp − 1)/(Se + Sp − 1)

where PA is apparent prevalence, Se is sensitivity, and Sp is specificity [13]. Adjustment
was restricted to the borderline-excluded analysis because the EUROIMMUN validation
studies explicitly excluded borderline specimens from their accuracy calculations [9]. Two
manufacturer profiles were examined: Study I (Se 100.0%, Sp 97.7%) and Study II (Se 82.2%,
Sp 96.8%).

The exact Clopper–Pearson confidence limits for the apparent positivity proportion
were transformed through the same equation while treating sensitivity and specificity as
fixed. These conditional intervals do not incorporate uncertainty in assay-performance
estimates, differences between the manufacturer validation populations and the present
suspected-case population, or referral and spectrum effects. Therefore, the adjusted results
are sensitivity analyses rather than definitive estimates of population prevalence.

2.7. Statistical Analysis

Frequencies and percentages were calculated for qualitative categories. Exact two-
sided 95% confidence intervals were calculated using the Clopper–Pearson binomial
method [15]. Calculations were performed in R (R 4.6.1 Foundation for Statistical Com-
puting, Vienna, Austria). No Cochran Q statistic, I-squared statistic, or inferential test of
batch reproducibility was used in the final analysis. Because different specimens were
included in each batch, a similarity or difference between batches could reflect case mix and
cannot establish analytical repeatability or reproducibility. A formal reproducibility study
would require replicate testing of the same specimens across runs, operators, instruments,
reagent lots, or days [16]. A two-sided inferential significance threshold was therefore not
applicable to the descriptive batch variable.
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2.8. Ethical Considerations

The study used previously collected, anonymized serum specimens and laboratory
records generated during routine diagnostic testing. No additional specimens were col-
lected for this analysis, and no identifying information was available to the investigator.
The study was conducted in accordance with the Declaration of Helsinki and was approved
by the Campus Ethics Committee of The University of the West Indies, St. Augustine
(CREC-SA.3404/07/2025; approval date 4 July 2025). The requirement for individual
informed consent was waived for the retrospective analysis of anonymized records.

3. Results
3.1. Qualitative Distribution

Among 161 serum specimens, 20 (12.4%) were classified as positive, 29 (18.0%) as
borderline, and 112 (69.6%) as negative. Thus, nearly one-fifth of the analytical records
were located in the manufacturer-defined indeterminate interval and directly determined
the separation among the three apparent positivity scenarios.

3.2. Scenario-Dependent Apparent IgM Positivity

When borderline results were classified as negative, the apparent IgM positivity was
12.4% (20/161; exact 95% CI 7.8–18.5%). Excluding borderline specimens yielded 15.2%
(20/132; exact 95% CI 9.5–22.4%). Classifying borderline specimens as positive yielded
30.4% (49/161; exact 95% CI 23.4–38.2%). The absolute difference between the lowest and
highest scenarios was 18.0 percentage points (Figure 1 and Table 2).

Figure 1. Apparent dengue IgM positivity under three prespecified rules for handling borderline
ELISA results. Points show the observed percentages; horizontal bars show exact Clopper–Pearson
95% confidence intervals. These are classification scenarios and do not represent molecularly con-
firmed infection prevalence.

3.3. Conditional Misclassification-Adjusted Estimates

Rogan–Gladen adjustment was applied to the borderline-excluded apparent propor-
tion of 15.2%. Using the manufacturer Study I profile (sensitivity 100.0%; specificity 97.7%),
the adjusted estimate was 13.2%. Using the Study II profile (sensitivity 82.2%; specificity
96.8%), the adjusted estimate was 15.1% (Table 3). The difference between the adjusted
estimates illustrates that the correction depends on the selected validation profile.
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Table 2. Apparent dengue IgM positivity under alternative classifications of borderline results.

Scenario Positive
Numerator Denominator Apparent

Positivity Exact 95% CI Interpretive Target

Borderline as negative 20 161 12.4% 7.8–18.5% All specimens; borderline
assigned non-positive

Borderline excluded 20 132 15.2% 9.5–22.4%
Specimens with
determinate qualitative
results

Borderline as positive 29 161 30.4% 23.4–38.2% All specimens; borderline
assigned positive

Table 3. Conditional Rogan–Gladen adjustment among specimens with determinate results. Sensitiv-
ity and specificity were treated as fixed; the intervals do not include uncertainty in assay-performance
estimates or differences between validation and study populations.

Performance Profile Sensitivity Specificity Input Apparent
Positivity

Rogan–Gladen
Estimate

Conditional
Transformed
95% Interval

EUROIMMUN
validation Study I 100.0% 97.7% 15.2% 13.2% 7.4–20.6%

EUROIMMUN
validation Study II 82.2% 96.8% 15.2% 15.1% 8.0–24.3%

3.4. Batch Variable

The four batch identifiers and batch sizes are retained in the dataset as provenance
information. No inferential batch comparison is presented because each batch contained
different patient specimens. Accordingly, the dataset does not permit the estimation of
analytical repeatability or reproducibility from the batch variable alone.

4. Discussion
This Data article demonstrates two distinct sources of uncertainty in a qualitative

serological dataset: uncertainty created by the handling of borderline results and uncer-
tainty created by imperfect test performance. The same 161 records produced apparent
IgM positivity estimates ranging from 12.4% to 30.4% solely because the 29 borderline
specimens were handled differently. The 18.0-percentage-point spread is therefore a prop-
erty of the classification rule, not evidence of a corresponding change in the underlying
infection burden.

The category-handling scenarios have different interpretations. Assigning borderline
results as positive effectively moves the binary decision boundary towards the lower
limit of the borderline interval (index 0.80), increasing the number classified as positive.
Assigning them as negative preserves the manufacturer’s positive threshold at index 1.10
but converts an explicitly uncertain category into a non-positive outcome. Exclusion does
not declare the borderline specimens positive or negative but changes the estimand to
positivity among determinate specimens. Similar methodological work has shown that
diagnostic and category-collapsing rules can substantially alter prevalence estimates and
other statistical results [10–12].

The manufacturer’s validation information is central to interpretation. EUROIMMUN
reported different sensitivity and specificity values across validation studies, and borderline
results were excluded from the calculations [9]. The authors consider that the collapse rule
to exclude indeterminate or equivocal results is the most consistent with the manufacturer’s
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intended usage and guidelines, and the method by which the manufacturer estimated the
sensitivity and specificity of the test, and therefore, it is diagnostically correct.

The Rogan–Gladen analysis accounts for diagnostic misclassification in the raw appar-
ent proportion. Applied to determinate specimens, the adjusted point estimates were 13.2%
and 15.1%, depending on which manufacturer validation profile was used. These results
demonstrate both the usefulness and the limitation of correction: adjustment can account al-
gebraically for imperfect sensitivity and specificity, but the answer depends on the selected
external estimates. The manufacturer studies differed in reference method and population,
and neither necessarily represents clinically suspected cases in Trinidad and Tobago. The
transformed intervals also treated sensitivity and specificity as fixed. Accordingly, these
values should not be interpreted as definitive true prevalence estimates [13,14].

The current public analytical extract is reusable at the qualitative-category level. It
permits confirmation of the total counts, reconstruction of each scenario, calculation of
exact confidence intervals, and methodological teaching on equivocal results. However, the
absence of continuous specimen-level index/OD-ratio values prevents users from applying
alternative numerical thresholds, estimating how far observations lie from the cut-offs,
or fitting models that preserve the continuous assay signal. Future releases of similar
laboratory datasets should prospectively retain de-identified continuous measurements,
quality-control values, specimen dates, days from symptom onset, basic demographic
variables, and confirmatory test results, subject to ethics and privacy requirements.

The batch identifier also requires careful language. Reproducibility refers to obtaining
sufficiently consistent results when the same specimens are measured under relevant
changed conditions. Here, the batches contained different specimens. Batch-to-batch
similarities or differences could therefore arise from the patient mix, timing of collection,
referral patterns, or unmeasured clinical characteristics rather than assay performance. The
batch variable is therefore treated solely as provenance; Cochran Q, I-squared, and claims
of analytical reproducibility are not applicable.

Additional limitations affect epidemiological interpretation. The specimens were
consecutive submissions from clinically suspected patients in one diagnostic setting and
do not constitute a probability sample of the population. The dataset lacks molecular
confirmation, NS1 antigen results, paired serology, symptom-onset timing, previous fla-
vivirus exposure, and detailed clinical information. Dengue IgM may be absent early in
infection, attenuated in some secondary infections, persistent after recent infection, or
affected by flavivirus cross-reactivity [5–9,17–19]. Consequently, the estimates describe
the tested specimen set and should not be interpreted as dengue incidence or population
prevalence in Trinidad and Tobago.

5. Conclusions
The dataset is valuable for transparent category-level reanalysis, but its lack of continu-

ous assay values, confirmatory testing, and detailed metadata limits threshold recalibration,
patient-level diagnosis, and population inference. Explicit reporting of the borderline rule,
the estimand, and the assumptions used for misclassification adjustment is essential for the
reproducible use of this and similar serological datasets.
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