What is a Rapid Test?

A rapid test is a point-of-care diagnostic tool that delivers results within minutes
(typically 10-30 minutes) without the need for complex laboratory
infrastructure. Most are based on lateral flow immunoassay (LFIA) or advanced
immunofluorescence technologies.
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Lateral Flow Test Princible

Components & Working Principle (with schematic)
A typical lateral flow test contains:
« Sample pad (receives the specimen)

« Conjugate pad (contains antibodies or antigens labeled with colloidal
gold/fluorescent particles)

o Nitrocellulose membrane (test line & control line)
« Absorbent pad (collects excess fluid)

» Plastic housing
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Principle: The specimen flows laterally across the membrane by capillary action.
If the target analyte is present, it binds with labeled conjugates and produces a
visible line (color or fluorescence).

Test Formats

Antigen Tests - Detect pathogen proteins (e.g., SARS-CoV-2, Influenza).
Antibody Tests - Detect host immune response (IgM/1gG).
Multiplex Tests - Detect multiple pathogens/markers in one cassette.

Fluorescent Immunoassays (FIA) = Provide quantitative/semi-
quantitative results with reader devices.

Use Cases & Specimen Types

Specimen Types and Typical Use Cases:

Specimen | Abbreviation | Typical Use Case |
Nasopharyngeal swab | NP | Respiratory infections |
Oropharyngeal swab | OP | Respiratory infections |
Nasal swab | NS | COVID-19, Influenza |

Whole blood | WB | Antibody/serology tests |
Serum | S | Infectious disease markers |

Plasma | P | Cardiac markers, tumor markers |
Urine | U | Drug tests, pregnancy, renal markers |
Saliva | SAL | HIV, COVID-19, hormones |

Feces | F | Gastrointestinal infections |

Performance & Analytics

Sensitivity - Ability to detect true positives.

Specificity - Ability to detect true negatives.

PPV/NPV = Predictive values depending on prevalence.
Limit of Detection (LoD) - Minimum analyte detectable.

Hook Effect - False negatives in extremely high concentrations.



« Cross-Reactivity & Interferences - Non-target interactions (e.g., other
pathogens, medications).

Not a Stand-Alone Solution

» Rapid tests are valuable screening tools, but confirmatory methods are
required in certain cases:

o PCR - For genetic confirmation of infectious diseases.

o Culture = For microbial growth and antimicrobial testing.

o ELISA = For quantitative immunological confirmation.
Result Reading & Interpretation

« Timing: Always interpret results within the recommended window (e.g.,
10-20 minutes).

« Faint lines: Even weak test lines are considered positive.

» Buffer rules: Use only provided buffer; never replace with water or other
reagents.

« Invalid cases: No control line = test must be repeated.
Next Steps After Results
« Positive: Isolate, report, confirm with PCR/ELISA where necessary.
« Negative: Consider retesting if symptoms persist; check window period.
« Invalid: Repeat with a new cassette.

Quality Control & Good Practice

Store tests at 2—30°C, away from sunlight and humidity.

Never use expired tests.

Run internal QC with positive/negative controls where applicable.

Respect shelf-life and packaging integrity.
Safety & Waste
« Treat all specimens as potentially infectious.

« Wear gloves and protective equipment.



« Dispose of used tests in biohazard containers according to local
regulations.

Common Misconceptions

X Rapid tests are 100% accurate = Myth v They are screening tools, not
definitive diagnostics.

X A faint line means “uncertain” = Myth v Any visible line in test zone =
positive.

X Negative test = No infection = Myth v Early/low viral load may not be
detected. Retesting may be required.

Quick User Checklist
. Correct sample collection
. Use provided buffer only
. Respect storage & expiry dates
. Read results within time window
. Always check control line

. Dispose safely

References & Further Reading
o WHO. Guidelines for Rapid Diagnostic Tests
o CDC. Point-of-Care Testing Best Practices
o OIE. Veterinary Rapid Test Standards

o ECDC. Diagnostic Testing Guidance



