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Typhoid Fever (TF) FactsTyphoid Fever (TF) Facts

Annual occurrence Annual occurrence ~ ~ 22 million cases22 million cases
–– ~ 5~ 500.000 deaths worldwide00.000 deaths worldwide

Endemic disease, particularly in Asia, Africa Endemic disease, particularly in Asia, Africa 
and South Americaand South America
Humans are the only natural host & Humans are the only natural host & 
reservoirreservoir
–– Causative organismCausative organism SalmonellaSalmonella typhityphi

Disease transmission by contaminated food Disease transmission by contaminated food 
and waterand water

WHO, Background document on typhoid fever, WHO/V&B/03.07  /updatWHO, Background document on typhoid fever, WHO/V&B/03.07  /update 2004e 2004 TUBEX® TF
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Issues in TF ManagementIssues in TF Management

UnUn-- & under diagnosed disease& under diagnosed disease
Targeting of correct managementTargeting of correct management
Rural disease Rural disease –– lack of diagnostic lack of diagnostic 
prerequisitesprerequisites
Unnecessary high mortality ratesUnnecessary high mortality rates
Minimizing disease spread and Minimizing disease spread and 
development of multidrug resistancedevelopment of multidrug resistance
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TUBEXTUBEX®® TF IntroductionTF Introduction

Rapid and simple serum test Rapid and simple serum test 
–– Less than 10 minutesLess than 10 minutes

Specific IgM detection (O9 antigen)Specific IgM detection (O9 antigen)
–– Only current infectionOnly current infection

No need for heavy instrumentationNo need for heavy instrumentation
–– Analysis performed in specific test stripsAnalysis performed in specific test strips
–– Results obtained by magnetic separationResults obtained by magnetic separation
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TUBEXTUBEX®® TF Clinical BenefitsTF Clinical Benefits

TUBEXTUBEX®® TF specifically detects IgM, thus:TF specifically detects IgM, thus:
Immediate indication of acute TFImmediate indication of acute TF
–– One test gives direct resultOne test gives direct result
–– No need for additional antibody class separation No need for additional antibody class separation 

from the patientfrom the patient’’s serums serum

Enhanced diagnostic specificityEnhanced diagnostic specificity
No false results due to previous infections No false results due to previous infections 
and existing IgGand existing IgG

Tam et al, J Tam et al, J ImmunolImmunol Methods, 282;83, 2003Methods, 282;83, 2003 TUBEX® TF
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TUBEX TUBEX ®® TF score TF score 
frequency distribution in frequency distribution in 
an endemic area an endemic area 
typhoid patients typhoid patients (upper)(upper)

control individuals control individuals (lower) (lower) 
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TUBEX score

Lim et al, J Clin Microbiol, 36:8;2271, 1998Lim et al, J Clin Microbiol, 36:8;2271, 1998

TUBEXTUBEX®® TF Endemic scoresTF Endemic scores
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TUBEXTUBEX®® TF 1TF 1stst comparisoncomparison

AssayAssay Sensitivity Sensitivity 
(%)(%)

Specificity Specificity 
(%)(%)

TUBEXTUBEX®® TFTF 100100 100100

ELISA IgMELISA IgM 100100 96.996.9

Widal Widal (TO+TH)(TO+TH) 81.381.3 43.343.3

Direct slide Direct slide 
agglutinationagglutination 18.218.2 91.391.3

Inhibition slide Inhibition slide 
agglutinationagglutination 38.538.5 100100

Lim et al, J Clin Microbiol, 36:8;2271, 1998Lim et al, J Clin Microbiol, 36:8;2271, 1998 TUBEX® TF
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TUBEXTUBEX®® TF Clinical dataTF Clinical data

TUBEX TF Overall figuresTUBEX TF Overall figures
SensitivitySensitivity 78 78 –– 94%94%
SpecificitySpecificity 80 80 –– 94%94%
PPV 95PPV 95--98%98% NPV 60%NPV 60%

TUBEX TF Culture positiveTUBEX TF Culture positive
SensitivitySensitivity 87 87 –– 90%90%
SpecificitySpecificity 76 76 –– 85%85%
PPV 77PPV 77--86%86% NPV 84NPV 84--88%88%

JafferyJaffery; ; KawanoKawano; Olsen. ; Olsen. RefRef’’erenceserences on on requestrequest TUBEX® TF
rapid typhoid detection



TUBEX® TF 

Unique assay format
Easy to perform
Based on an advanced technology
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TUBEXTUBEX®® technologytechnology

WhatWhat is is uniqueunique for for TUBEX® ??
Special Special designeddesigned reactionreaction wellswells
Special Special designeddesigned magneticmagnetic standsstands
Visual Visual readingreading comparedcompared to a to a colorcolor scalescale for for 
interpretation of interpretation of resultsresults
InhibitionInhibition bindingbinding in solutionin solution
A A semisemi quantitativequantitative rapid rapid assayassay
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TUBEX® TF - components

Brown Reagent
– SuperParamagnetc Particles coated with 

LPS O9 antigen
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TUBEX® TF - components

Blue Reagent
– Blue Dyed Latex Microspheres coated

with monoclonal IgM specific for LPS O9 
antigen 
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TUBEX® TF - components

Kit controls
– Negative control – score 0-2
– Positive control – score 8-10
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AssayAssay procedureprocedure, preparations, preparations

RoomRoom--temperaturetemperature reagentsreagents and and 
samplessamples

Place the Reaction Wells Strip upright Place the Reaction Wells Strip upright 
on the benchon the bench
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AssayAssay procedureprocedure, Brown , Brown ReagentReagent

Vortex the Brown Reagent. Vortex the Brown Reagent. 
Add 45Add 45µµl Brown Reagent to each well l Brown Reagent to each well 
to be used. to be used. 
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AssayAssay procedureprocedure, , samplesample

Add 45Add 45µµl of patient sample, positive control l of patient sample, positive control 
and negative control to and negative control to appropriate wellsappropriate wells
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AssayAssay procedureprocedure, , incubationincubation

Mix thoroughly by Mix thoroughly by pipettingpipetting up & down 10 up & down 10 
times.times.
Incubate Reaction Wells Strip on the bench Incubate Reaction Wells Strip on the bench 
for 2 minutes. for 2 minutes. 

WAIT
2min
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AssayAssay procedureprocedure, Blue , Blue ReagentReagent

Vortex the Blue Reagent. Vortex the Blue Reagent. 
Add 90Add 90µµl Blue Reagent to each well. l Blue Reagent to each well. 
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AssayAssay procedureprocedure, , incubationincubation

Cover Reaction Wells Strip with Sealing Cover Reaction Wells Strip with Sealing 
Tape Tape 
Hold across and tilt Reaction Strip 90Hold across and tilt Reaction Strip 90°°
Shake rapidly for 2 minutesShake rapidly for 2 minutes

SHAKE
2min
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AssayAssay procedureprocedure, separation, separation

Place the Reaction Strip on the magnetic Place the Reaction Strip on the magnetic 
stand (Color Scale)stand (Color Scale)
Wait 5 minutesWait 5 minutes
Read the results Read the results 

WAIT
5min
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TUBEXTUBEX®® TF Assay procedureTF Assay procedure

TUBEX® TF
Brown Reagent
(45µl).

1
Sample or
TUBEX® TF
Control (45µl). 
Mix 10x.

2
Incubate 2 min.

3

TUBEX® TF
Blue Reagent
(90µl).

4 Separate 5 min on 
TUBEX® Color Scale.
Read results.

6
Cover strip. Hold
across and tilt 90°.
Shake 2 min.

5
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ASSAY PRINCIPLE
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Assay principle

Understanding the assay principle is 
vital to avoid errors due to performance
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Assay principle

immunoreaction between the LPS O9 
antigen of S. Typhi and specific IgM
antibodies
patient IgM inhibit binding between
Blue Reagent and Brown Reagent
inhibition is proportional to the 
concentration of specific O9 IgM
antibodies in the sample
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Positive patient sample

IgM antibodies in 
the sample bind to 
antigen on the 
paramagnetic
microspheres.
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Positive patient sample

Bound patient 
antibodies inhibit
the binding of Blue 
Reagent
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Positive patient sample

Result
Color is from 
bluish to intense
blue

Score is read 
4 to 10



Negative patient sample

In a negative 
sample there is 
no inhibition –

the coated
particles bind to 
each other
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Negative patient sample

Result
Color is pink

Score is read 
0 - 2
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•• Negative testNegative test
absence of absence of IgMIgM O9 specific antibodies inO9 specific antibodies in
patients serumpatients serum

•• Positive testPositive test
presence of presence of IgMIgM O9 specific antibodies inO9 specific antibodies in
patients serumpatients serum

•• The The specificityspecificity is is dependentdependent on the on the rightright
proportionsproportions of of reagentsreagents and and samplesample

Assay outcome
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What can go wrong? / Error sources

Wrong proportions 
of reagents and 
sample

Non-homogeneous
particle suspension

Insufficient mixing
during incubation

Pipetting error

Insufficient mixing
of reagents

Too slow shaking
during incubation



What can go wrong? / Error sources

Wrong samples

Disturbed reaction
mixture after 
separation

EDTA or Citrate
plasmas
Icteric or 
hemolysed samples

Re-separation of a 
disturbed reaction
mixture



TooToo muchmuch Brown Brown ReagentReagent -- resultsresults inin
bindingbinding of of bothboth patient patient IgMIgM and and assayassay IgMIgM

Error sources, false negative



TooToo muchmuch Blue Blue ReagentReagent oror tootoo littlelittle BrownBrown
ReagentReagent –– willwill causecause saturatedsaturated Brown Brown ReagentReagent ––
LeavingLeaving unboundunbound Blue Blue ReagentReagent in the in the 
supernatantsupernatant

Error sources, false positive
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INTERPRETATION of 
RESULTS
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TUBEXTUBEX®® TF Assay resultTF Assay result
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TUBEXTUBEX®® TF TF AssayAssay resultresult

CompareCompare the the colorcolor in in eacheach reactionreaction
wellwell to the to the colorcolor scalescale on the on the magneticmagnetic
standstand
The The bluerbluer the the colorcolor in the in the supernatantsupernatant
the the higherhigher the the concentrationconcentration of of 
antibodiesantibodies in the in the samplesample
InterferingInterfering colorscolors in patient in patient samples samples 
unablesunables interpretation of resultsinterpretation of results

TUBEX® TF
rapid typhoid detection



InterpretationInterpretation

ScoreScore Interpretation GuideInterpretation Guide

≤≤ 2 2 NEGATIVENEGATIVE –– Does NOT indicate current Does NOT indicate current 
typhoid fever infection.typhoid fever infection.
TUBEXTUBEX®® TF Negative Control TF Negative Control 

33 BorderlineBorderline, inconclusive score. Repeat analysis. If still , inconclusive score. Repeat analysis. If still 
inconclusive, repeat sampling at a later date. inconclusive, repeat sampling at a later date. 

44 WEAK POSITIVEWEAK POSITIVE –– Indication of current typhoid fever Indication of current typhoid fever 
infection.infection.

6 6 -- 1010 POSITIVEPOSITIVE –– Strong indication of current Strong indication of current 
typhoid fever infection.typhoid fever infection.
TUBEXTUBEX®® TF Positive Control TF Positive Control 
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For For correctcorrect resultsresults!!

UseUse onlyonly serum or serum or heparinizedheparinized plasmaplasma
AvoidAvoid ictericicteric or or hemolysedhemolysed samplessamples
Make sure that Make sure that particlesparticles are are resuspendedresuspended
Make sure that the Make sure that the volumesvolumes are are correctcorrect
Mix Brown Mix Brown reagentreagent and and samplesample properlyproperly
Mix Mix thorouglythorougly after addition of Blue after addition of Blue reagentreagent
Do not Do not rere--separateseparate a a disturbeddisturbed reactionreaction
mixturemixture
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