
     

SIMPLE CD2WB
One-step immunochromatographic test for detecting IgA-
type human anti-tissue transglutaminase antibodies and

anti-gliadin in blood and serum

PROFESSIONAL USE ONLY

THESE INSTRUCTIONS SHOULD BE READ CAREFULLY
BEFORE PERFORMING THE TEST.

INTRODUCCIÓN
Celiac disease (CD) is a human enteropathy caused by a
permanent intolerance to gluten and, more specifically,
to  its  protein  fraction,  called  gliadin.   In  genetically-
predisposed  people,  ingesting  this  protein  induces  a
severe  lesion  of  the  intestinal  mucosa  characterized
histologically by crypt hyperplasia with total or subtotal
atrophy  of  the  intestinal  villi.   Definitive  diagnosis  of
celiac  disease  is  based  on  the  typical  histological
changes  observed  in  intestinal  biopsies.  However,
serologic  tests  such  as  detection  of  circulating  anti-
gliadin,  anti-tissue  transglutaminase (anti-tTG) and anti-
endomysial  antibodies  represent  cheaper,  less  invasive
analysis methods to detect this disease.
It  is  worth mentioning that current guidelines like from
the  “American  College  of  Gastroenterology”  indicate
that  IgA  anti-tTG  detection  remains  the  first  choice
marker for diagnosing coeliac disease in patients aged
over 2 years old. Anti-deamidated gliadin peptides (anti-
DGP) antibody detection hasn’t yet been proven to be a
better  marker  than  IgA  anti-tTG  detection,  and  in
combination  with  IgA  anti-tTG  detection,  its  use  is
particularly indicated for children aged under 2 years old
(12).  This  suggests  that  anti-DGP  IgA  detection  is  a
complementary marker to IgA anti-tTGs, with the result
requiring evaluation in the context of the sample group
used in the study. 

BASIC PRINCIPLES OF THE TEST
Simple  CD2WB  is  an  immunochromatographic  test
designed to detect, in human blood and serum, IgA-type
antibodies against human tissue transglutaminase (tTG),
the main autoantigen recognized by the anti-endomysial
antibodies, and antibodies against gliadins.

 The test uses a combination of:

1) red latex bead-conjugated human anti-IgA antibodies
that will bond to the IgAs present in the sample and that
will be taken up by the recombinant human tTG located
in the membrane (position T1) if the sample contains IgA

anti-tTGs,  and/or  deamidated  gliadin  peptides  (DGP,
position T2) if the sample presents anti-gliadin IgAs. 

2) blue  latex  particles  conjugated  to  an  antigen
recognized by an antibody specific for this antigen bound
to the membrane forming the so called test control band.

On  testing  the  sample,  IgA-type  antibodies  present  in
coeliac patient blood or serum, which can include IgA
anti-tTGs and/or anti-gliadin, will bond to the coloured
latex  beads  coated  with  human  anti-IgA  antibodies.
These conjugates of latex beads/anti-IgA antibodies/IgAs
migrate  by  a  chromatographic  process  towards  the
membrane where the test reading zone is located. In this
zone, recombinant tTG protein and deamidated gliadin
peptides  are  located in  different  positions  (T1  and  T2
respectively). They take up the latex conjugates that form
based  on  the  IgA  anti-tTG  and/or  anti-gliadin  IgA
content in the sample, giving rise to the corresponding
red lines that appear. These lines are used to interpret
the  test  result  after  15  minutes  incubation  at  room
temperature  (see Fig.1).

TEST FORMATS
The test  CD2WB is available in Simple format.  In this
format,  the reactive strip  inside a plastic  cassette. The
samples  (blood  or  serum)  are  added  to  the  sample
window of the casing marked with an arrow.

MATERIALS PROVIDED WITH THE KIT
• Reaction devices
The number of reaction devices in the kit is indicated
on the outer kit label after the symbol  .

• Lancets Owen Mumford Ltd. 

The number of lancets provided should be the same as
the number of tests contained in the kit.

• 15 µl blood collection pipette.
The number of lancets and pipettes provided should be
the same as the number of tests contained in the kit.

• Dilution buffer
The  volume  of  the  diluting  buffer  provided  is
proportional  to  the  number  of  tests  included  and  is
indicated  on  the  label  of  the  vial  in  which  it  is
contained. 

MATERIALS NOT INCLUDED IN THE KIT
• 1,5-ml micro-tubes.
• Stopwatch.
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PRECAUTIONS
1.  Patient  specimens  (blood  and  serum)  should  be
handled  with  caution  as  they  may  contain  infectious
agents. The  use  of  disposable  gloves  throughout  the
entire procedure is required.
2. The sample dilution buffer contains sodium azide as
anti-microbial agent. Avoid direct contact with skin and
mucous membranes. Dispose  of  appropriately. Do not
use the buffer if signs of contamination or precipitation
are present.
3. Do not eat, drink, smoke or prepare or store food in
areas where reagents or samples are handled.
4. Once completed the procedure, clean work surfaces
with soap and water and finish disinfecting with a suitable
solution. Finally, discard the gloves and then wash hands
first with soap and water rubbing them well.
5. Do  not  exchange  components  from  one  kit  lot  to
another.
6. Before use, allow all kit components and samples to
reach  room  temperature,  as  cold  reagents  and/or
samples  can  reduce  test  functionality. Twenty  to  30
minutes are recommended to reach room temperature.
7. All reagents are for in vitro use exclusively.
8. Do not  use  kit  components  beyond their  expiration
date.
9. In case of package damage, the product may be used
if none of its components has been damaged.
10.  It is  is very important to add the correct volume of
blood or serum sample to the reaction device.
11. Used product  should be disposed of  according to
applicable laws.
12. Do not use the test if any coloured lines appear in
the result area before using the test.
13. Do not discard the external box of  the kit  until  its
content has been totally used. The external box contains
essential  information  regarding  the  EC  marking  and
component lots.

STORAGE
The product CD2WB  must be stored at +2-8 ºC.  The
expiry date is printed on aluminium packages.
 
SAMPLES
The test has been designed to be used with fresh, non-
hemolyzed blood samples and with fresh/frozen and free
for cloudiness serum or plasma. 

BLOOD SAMPLES
The  test  validation  involved  using  blood  samples
obtained  both  by  finger  prick  collection  and
venepuncture. When using the test with blood obtained
by finger prick collection, the kit includes a micropipette
to  collect  the  sample,  which  must  be  analysed
immediately after its extraction. If using blood obtained
by  venepuncture,  it  has  to  contain  an  anti-coagulant

(EDTA, heparin, sodium citrate) and can be stored in a
refrigeration device for up to 12 hours before analysis.
The test is unsuitable for frozen blood samples. 

SERUM SAMPLES
Serum samples can be kept in the refrigerator for 1 day.
To conserve samples for a longer period, store them in a
freezer  at  -20ºC.  In  this  case,  the  sample  must  be
completely  unfrozen,  taken  to  room  temperature  and
homogenized before analysis.

Dilute  the  serum  immediately  before  undertaking  the
analysis.

THE SIMPLE CD2WB PROCEDURE AND VISUAL
READING (blood and serum)  

1. Let  the  reaction  devices  reach  room  temperature
before opening them. Likewise, let the dilution buffer
reach room temperature.

2. Remove the reaction devices from their wrappings and
place them on a table or horizontal surface.

3. Follow  the  indications  in  the  sections  on  blood
samples (see point 3.1) and serum samples (see point
3.2)  shown  below  when  preparing  and  adding  the
sample to the test: 

3.1. BLOOD SAMPLES

3.1.1  Blood  deriving  from  finger  prick
collection  

A) Extraction  
Blood should be drawn by finger prick, using the index,
middle or ring finger.  Clean the finger tip with alcohol
and let it air-dry. Place the hand palm up and prick the
finger with a NEW sterile lancet. To do so:

1.- Hold the lancet by the sides, taking care not to press
down on the release button. Rotate the lancet’s protective
cover as indicated in the image and remove it. 
2.- Press the platform firmly against sample site and press
the release button.
3.- Hold the finger lower than the elbow and press at the
base  of  the  prick  site  several  times,  gently  and
intermittently to promote blood flow.
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      B) Adding the blood sample
Do not use the first drop of blood (clean it away with a
sterile gauze or cotton).  Collect the next drop of blood
with  a  new micropipette1.  To do this,  touch  the  blood
drop with the micropipette, keeping it horizontal2 and the
ventilation hole free. Do not press the central body of the
pipette, allow the blood to go up by capillarity.
Fill the micropipette up to the line, avoiding air bubbles.  
Immediately  place  the  blood  sample  in  the  reaction
device.  First,  position  the  micropipette  carefully  in  the
centre  of  the  circular  window  marked  with  an  arrow
(window  for  adding  sample),  then  cover  the  pipette
ventilation hole with a finger and gently press the upper
part of the pipette3.

Please note: cover the micropipette ventilation hole with a
finger  to ensure that  the blood flows correctly out  of the
micropipette. Otherwise, an incorrect volume of blood may
be added or it may cause its haemolysis. Quickly draw and
deposit the sample during the test to prevent the blood from
coagulating inside the micropipette. 

3.1.2 Blood deriving from venepuncture 
Homogenise the blood sample by carefully inverting the
tube.  Deposit  15  µl of blood carefully in the center of
the circular window marked with an arrow (window for
adding sample).

After  adding the blood (from finger prick collection or
venepuncture), wait for 30-60 seconds, until the blood is
absorbed; and during the same period, hold the pipette
vertically4 and  add three drops of dilution buffer, drop
by drop (equivalent  to  135  µl).  Wait  15  minutes and
read the results. 

3.2. SERUM SAMPLES
Prepare  a  1/20 dilution  of  the  serum  in  the  Simple
CD2WB dilution buffer. 
Take  12  µl  of  serum +  five  drops  of  dilution  buffer
(equivalent to 225 µl). Mix well by gentle pipetting.
Carefully add 150 µl of the dilution, drop by drop, into
the center of the circular window marked with an arrow
(window for adding sample).
Wait 15 minutes and read the results. 

READING OF RESULTS
The  strips  shown  in  Figure  1  are  an  example  of  the
different  results  that  can be obtained with the CD2WB
test.
Three different coloured bands can be distinguished:
Upper blue band: is the control band indicating a proper
test performance.
Middle  red  band: indicates  the  presence  of  IgAs  anti-
gliadin in the sample.
Lower red band: indicates the presence of IgAs anti-tTG
in the sample.
The  blue  control  band  should  always  appear.  The
additional  presence  of  any  of  the  other  red  bands
indicates  the  presence of  IgAs anti-gliadin and/or  IgAs
anti-tTG in the sample.

Strip 1. NEGATIVE result: a single BLUE transverse line
appears in the area of reaction device (in SIMPLE format
aligned with the letter “C” marked on the plastic cassette
or  casing).  This  band  is  the  control  band  and  should
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always  appear  indicating  that  chromatography  takes
place normally.

Strips 2-4.   POSITIVE results

Strip 2. Detection of IgAs anti-tTG: a BLUE band (control)
and  a  RED band  below  the  control  band  (in  Simple
format aligned with the label "T1" marked on the casing)
appear. 
Strip  3.  Detection  of  IgAs  anti-gliadin: a  BLUE band
(control)  and  a  RED band below the  control  band  (in
Simple format aligned with the label "T2" marked on the
casing) appear.
Strip 4. Detection of IgAs anti-tTG and IgAs anti-gliadin:
a BLUE band (control) along with two RED bands below
the control band appear (in Simple format aligned with
the label "T1" and "T2", respectively).

Strip  5: INVALID results:  the  control  band  does  not
appear, the BLUE colour of this band is clearly altered
(e.g  very  dark BLUE or PURPLE colour)  or non-specific
colours (other than RED) appear in the positive band. Any
combination of colours other than those indicated above
indicates  abnormal  functioning  of  the  test.  Possible
reasons are:
-  some  reagents  have  got  damaged  or  the  test  has
expired. 
-  the  sample  was  not  prepared  according  to  the
instructions of use.

With blood samples, any haemolysis that occurred in the
reading zone  may  cause the  background to appear  a
pink-red  colour,  inhibiting  or  making  interpretation
difficult, deriving in an invalid result. The test is designed
for use with fresh, non-haemolysed blood samples.
If haemolysis has occurred with serum samples (pink-red
colour),  the  reading  zone  background  may  appear  a
pink-red  colour,  inhibiting  or  making  interpretation
difficult, deriving in an invalid result. The test is designed
for use with serums without turbidity and haemolysis.

Strip 1 Strip 2 Strip 3 Strip 4 Strip 5

Negative
Positive IgAs 

anti-tTG
Positive IgAs
anti-gliadinas

Positive IgAs 
anti-tTG and

anti-
gliadinas

Invalid

Fig. 1: Models of possible results. The reading is
indicated below the strips.

Any  line  that  appears  beyond  15  minutes,  has  no
diagnostic value.

NOTE: the final and definitive diagnosis is established by
the clinician. This test only detects the presence of IgAs
anti-tTG and/or anti-gliadin in a sample, but is not an
argument to conclude that the person is celiac.

 QUALITY CONTROL
The  test  is  invalid  if  no  blue  line  appears,  whether
because  the  test  was  not  performed  properly  or  the
reagents have deteriorated. If this happens, repeat the
analysis, following the work protocol indicated in these
instruction sheets closely.

LIMITATIONS OF THE PROCEDURE
1.  The  CD2WB  test  is  intended  for  the  (differential)
identification  of  IgAs anti-tTG and  IgAs anti-gliadin by
detecting  its  presence  in  human  blood  and  serum
provided that the IgAs load is equal to or higher than the
detection limit of the assay.
2. This is a qualitative, not quantitative test, although the
intensity  of  positive  bands  relates  to  the  amount  of
analyte in the blood or serum sample.
3. Over 100 blood samples and more than 200 serum
samples  were  assessed  to  ensure  proper  test
performance.  The  correlation  of  results  with  other
techniques as ELISA EliATM Celikey (tTG) and EliA Gliadin
DP de Phadia AB was good. However, this study does not
exclude potential  interference in test performance when
analysing other blood and serum samples.
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4. It is important to control reaction time. If reaction time
is less than that indicated, samples containing an analyte
concentration significantly higher than the sensitivity limit
can be seen clearly, but those that are at the limit will not
appear. If reaction time is longer than that indicated, test
sensitivity  will  be  altered  and  erroneous  interpretations
might result.
5.  It is very important to add the correct amount of blood
or serum.
6. Using fresh, non-haemolysed blood samples or serums
without  any turbidity and haemolysis is essential  for the
test to work correctly. 
7.  Test results should be interpreted in conjunction with
information available from patient clinical evaluation and
other diagnostic procedures.
8. The sensitivity of the blood or serum CD2WB product
with adult patients may be slightly less than with children
(aged under 16 years old), given a higher content of non-
specific IgAs in those samples.

ANALYTICAL SENSITIVITY
Using a series of ½ dilutions of a purified recombinant
IgA anti-tTG chimeric monoclonal  antibody (containing
human and mouse portions) of known concentration, the
analytical sensitivity of the CD2WB test for detecting IgA
anti-tTGs is established as 25 ng/ml. 

Evaluating the test’s analytical sensitivity for anti-gliadin
IgA detection was not possible given the lack of a purified
and quantified anti-DGP IgA antibody. 

DIAGNOSTIC SENSITIVITY AND SPECIFICITY

A.- Evaluation   No   1. 
The OPERON, S.A. CD2WB rapid test was compared to
the ELISA EliATM Celikey (tTG) for detecting IgA anti-tTGs
and the Phadia AB EliA  Gliadin  DP for detecting anti-
DGP IgAs. The evaluation took place in OPERON S.A.
The  retrospective  study  includes  the  analysis  of  100
serums from children diagnosed with coeliac disease (80
coeliac - some on follow up with a gluten-free diet - and
20 non-coeliac with related symptomatology) provided by
the Paediatric Gastroenterology department of a Spanish
hospital. The sample distribution is as follows: 
- IgA anti-tTGs: 100 samples characterised with ELISA,
44 of which were positive, 50 negative. Six samples were
eliminated from the analysis on being in the uncertainty
zone (7≤x≤10 U/ml).
- anti-DPG IgAs: 98 samples characterised with ELISA, 21
of which were positive and 69 negative. Eight  samples
were  eliminated  from  the  analysis  on  being  in  the
uncertainty  zone (7≤x≤10 U/ml).  The following results
were obtained:

ELISA  EliATM Celikey® IgA’s anti-tTG

Positive Negative 

CD2WB
tTG Line

Positive 43 1

Negative 1 49

Sensitivity Concordance (tTG) = 43/(43+1)*100= 97,7 %
Specificity Concordance (tTG)= 49/(49+1)*100= 98,0 %

* Comments on the tTG line discrepant samples:
→1 false negative case with CD2WB  corresponds to a weak

positive  serum for  the  Phadia  ELISA  (12  U/ml,  threshold  10
U/ml).

→1 false positive case with CD2WB  the sample corresponds to
a coeliac child on a diet. The serum was re-analysed by another
Spanish  hospital  using  ELISA  Bioflash,  with  a  positive  result,
meaning that it isn’t a false positive with respect to this ELISA. 

ELISA  EliATM Celikey® IgA’s anti-DGP

Positive Negative 

CD2WB
DGP Line

Positive 21 5*

Negative 0 64

Sensitivity Concordance (DGP)= 21/(21+0)*100= >99,9%
Specificity Concordance (DGP)= 64/(64+5)*100= 92,8 %

* every sample corresponds to coeliac children on a diet.

B.- Evaluation No   2.
The study includes the analysis of 102 blood and serum
samples evaluated externally by an analytical laboratory.
Spanish clinical cases from patients with symptoms that
could  be  associated  with  coeliac  disease.  The  blood
samples were only analysed using the CD2WB test and
the  serum  extracted  from  the  corresponding  blood
samples was analysed using the CD2WB test and ELISA
EliATM Celikey  (tTG)  to  detect  IgA  anti-tTGs,  and  the
Phadia AB EliA Gliadin DP to detect anti-DGP IgAs, given
it  is  a  regularly  used  reference  technique  in  the
laboratory. 

b.1-  Blood  samples:  venepuncture  blood  samples  are
analysed with an anti-coagulant (EDTA). 
Note: the discrepant samples cannot be reanalysed given
that  the  test  needs  to  be  measured  using  fresh  blood
samples, meaning that they cannot be stored for later re-
analysis. 

The following ELISA results were obtained: 
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ELISA  EliATM Celikey® IgA’s anti-tTG

Positive Negative 

CD2WB 
tTG Line

Positive 26 2

Negative 2 72

Sensitivity Concordance (tTG) = 26/(26+2)*100= 92,9 %
Specificity Concordance (tTG)=72/(72+2)*100= 97,3 %

* tTG line discrepant case comments:
→2 false negative cases with CD2WB  they correspond to two

weak  positive  serums  for  the  Phadia  ELISA  (14-13  U/ml,
threshold 10 U/ml). 

ELISA  EliATM Celikey® IgA’s anti-DGP

Positive Negative

CD2WB
DGP Line

Positive 15 3

Negative 8 75

(1  sample  was  eliminated from the study due to  a handling
error) 

Sensitivity Concordance (DGP)= 15/(15+8)*100= 65,2 %
Specificity Concordance (DGP)= 75/(75+3)*100= 96,2 %

b.2-  Serum  samples:  involves  the  analysis  of  serum
extracted  from  the  corresponding  blood  samples
analysed in b.1. 
The  ELISA  results  obtained  after  the  re-analysis  of  the
OPERON discrepant serums were as follows: 

ELISA  EliATM Celikey® IgA’s anti-tTG

Positive Negative 

CD2WB
tTG Line

Positive 27 2

Negative 1 72

Sensitivity Concordance (tTG) = 27/(27+1)*100= 96,4 %
Specificity Concordance  (tTG)=72/(72+2)*100= 97,3 %

* tTG line discrepant case comments:
→1 false negative case with CD2WB  corresponds to a weak

positive serum for  the  Phadia  ELISA  (13  U/ml,  threshold  10
U/ml). 

ELISA  EliATM Celikey® IgA’s anti-DGP

Positive Negative 

CD2WB
DGP Line

Positive 19 2

Negative 6 75

Sensitivity Concordance (DGP)= 19/(19+6)*100= 76,0 %
Specificity Concordance (DGP)= 75/(75+2)*100= 97,4 %

When  it  comes  to  anti-gliadin  IgA  detection,  it  is  worth
mentioning that the study included a very large set of samples
with  very  low  ELISA  values  that  were  close  to  the  technique
detection  limit  (21-11  U/ml,  11  compared  to  25  positives,
representing 44% of the positive samples in the study). Of these
samples, our test  can detect 6 that were positive, using both
blood or serum.  

REPEATABILITY

INTRA-ASSAY PRECISION
Five  replicates  from a set  of  ½ dilutions  of  a  positive
control serum were visually analysed. The measurements
were taken from 1 batch of the product on the same day
by the same person. 
The level of replication was very high with minor signal
intensity differences at ½ dilution, indicating high intra-
test accuracy, given that the technique can assume and
tolerate ½ dilution differences. 

REPRODUCIBILITY

INTER-DAY PRECISION
The  same  batch  from  the  CD2WB  test  was  used  to
measure  two replicates from a set  of  ½ dilutions  of a
positive  control  serum  over  5  consecutive  days.  The
results were very easy to replicate given that the sensitivity
was  equivalent  for  the  tTG line,  with  the  gliadins  line
showing the highest differences for a ½ dilution, which
the technique can assume and tolerate.

INTER-OPERATOR PRECISION
Three persons measured three replicates of a set  of ½
dilutions  of  a  positive  control  serum.  The  sensitivity
obtained was equivalent for the tTG line, with the gliadins
line  showing  the  highest  differences  for  a  ½  dilution,
which the technique can assume and tolerate. 

INTER-LOT PRECISION
A series of two-fold dilutions was measured in triplicate
using 3 different lots of CD2WB test. The analysis was
performed by the same person on the same day. Only
differences below or equal to one two-fold dilution were
observed, acceptable and tolerable for the assay.

The differences found in the different  “Precision” sections
are acceptable for a qualitative immunochromatographic

technique with its inherent variability.

HOOK EFFECT
None of the experiments using the CD2WB test showed a
decrease or lack of signal on measuring serum with IgA
anti-tTG and/or anti-gliadin IgA concentrations over or
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equal  to  250  U/ml  of  IgA  anti-tTGs,  or  anti-gliadins
according to the Phadia ELISA. 

A  hook  effect  was  not  observed  when  measuring  a
purified recombinant IgA anti-tTG chimeric monoclonal
antibody (containing human and mouse portions)  at  a
concentration of 1 µg/ml either.

INTERFERING SUBSTANCES
The  substances  indicated  in  the  table  at  the
concentration specified did not interfere with the results
when  added  to  blood  samples  (positive  and  negative
ones)  or  to  the  sample  dilution  buffer  in  the  case  of
serum samples.

Ascorbic acid 0,06 mg/ml hCG 500 mUI/ml

Folic acid 0,001 mg/ml Ethanol 6 mg/ml

Nicotinic acid 1 mg/ml Sodium citrate 0,013 M

Acetylsalicylic acid 1 mg/ml Heparin 10 mg/ml

Ibuprofen 0,007 mg/ml Edta-K2 1,5 mg/ml

Paracetamol* 2,6 mg/ml Caffeine
0,5 mg/ml
(> 30 cups)

Ampicillin* 0,0225 mg/ml Glucose* 3,45 mg/ml

Urea* 1,2 mg/ml Triglyceride* 2,5 mg/ml

Palmitic acid* 2,5 mg/ml

* these substances were only analysed with blood samples.

Note:  the  blood  samples  used  for  this  study  were
extracted from veins into tubes containing EDTA at  the
regular  clinical  working  concentration  to  prevent
coagulation. 

CROSS-REACTIVITY 
The CD2WB test was tested against 48 serums positive in
human  antibodies  related  to  different  autoimmune
changes such as rheumatoid factor (13 serums) and ANAs
(antinuclear antibodies,  35 serums).  Cross-reactivity was
not detected in any of the serums.  
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Reactivo / Reagent

Tampón de dilución / Dilution buffer

Número de catálogo / Catalogue number
Leer  instrucciones  de  uso /  Please  read
pack insert 

Fabricado por / Manufactured by 

Contenido suficiente para <n> ensayos /
Contains sufficient for <n> tests 

Conservar a / Store at

Precaución / Caution 

www.celiactest.com
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