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Abstract Go to:

BACKGROUND: Go to:

Erycard 2.0 is a “point-of-care” device that is primarily being used for patient blood grouping before
transfusion.

MATERIALS AND METHODS: Go to:

Erycard 2.0 was compared with conventional slide technology for accuracy and time taken for ABO
and Rh forward grouping result with column agglutination technology (CAT) being the gold standard.
Erycard 2.0 as a device was also evaluated for its stability under different storage conditions and
stability of result till 48 h. In addition, grouping of hemolyzed samples was also tested with Erycard
2.0. Ease of use of Erycard 2.0 was evaluated with a survey among paramedical staff.

RESULTS: Go to:

Erycard 2.0 demonstrated 100% concordance with CAT as compared with slide technique (98.9%).
Mean time taken per test by Erycard 2.0 and slide technique was 5.13 min and 1.7 min, respectively.
After pretesting storage under different temperature and humidity conditions, Erycard 2.0 did not show
any deviation from the result. The result did not change even after 48 h of testing and storage under
room temperature. 100% concordance was recorded between pre- and post-hemolyzed blood grouping.
Ease of use survey revealed that Erycard 2.0 was more acceptable to paramedical staff for its
simplicity, objectivity, and performance than conventional slide technique.

CONCLUSION: Go to:

Erycard 2.0 can be used as “point-of-care” device for blood donor screening for ABO and Rh blood
group and can possibly replace conventional slide technique.

Keywords: ABO grouping, Column Agglutination Technology, donor screening, ease of use, Erycard,
lateral flow, point of care, stability

Introduction Go to:

The basic serological technique in any blood transfusion service is ABO and Rh grouping, the principle
of which is based on specific agglutination reaction between antigen on red cells and antibodies in the
serum. ABO blood grouping is done in two steps; first is the red cell typing or forward grouping and
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the second step is the serum or reverse grouping. However, Rh grouping is done in a single step, that is,
forward grouping.

There is a wide range of various analytical tests available for ABO and Rh blood group typing. Some
are age old classical ones such as tube or slide tests, whereas some are relatively modern day methods
such as solid-phase red-cell adhesion and column agglutination technology (CAT).

Grouping by slide method has a lot of limitations. It has been proved that slide grouping should always
be supplemented with a more robust grouping technique comprising both cell and serum grouping.[1]
Some of the limitations of slide method include drying up of reaction mixture, difficulty in interpreting
weaker reactions, mixing up of reaction mixtures, misinterpretation due to inadequate mixing of RBC
and antisera, no reproducibility, and many others.[2] Despite being less sensitive, it is still used as
preliminary and usually point-of-care (POC) technique because of its simplicity and ease of use,
especially in resource-constrained settings.[3] Recently, a new indigenous POC device Erycard 2.0 has
been introduced for determining ABO and Rh blood groups which is based on the principle of lateral
flow guided by capillary action. This is similar to the slide grouping in terms of simplicity, ease of use,
no requirement of equipment or extensive training, and also overcomes several limitations of slide

grouping.

This study was undertaken with an aim to evaluate and compare the accuracy of Erycard 2.0 against
conventional slide technique with CAT as the gold standard. In addition, ease of use, grouping of
hemolyzed samples, stability of the device, and stability of the results given by Erycard were also
tested.

Materials and Methods Go to:

Settings and design

This was a prospective, analytical study performed at a tertiary health-care-based blood bank on blood
donors from July to August 2016. The blood bank collects around 25,000 whole blood units annually.

Erycard™ 2.0 blood grouping test Erycard 2.0 blood grouping card for ABO and Rh(D) forward
grouping with autocontrol is based on the principle of lateral flow. It is a POC device manufactured by
Tulip Diagnostics Ltd., Goa, India. Using the fixed volume micropipette provided, 5 pl of test
participant's whole blood sample was added to each of the 4 wells, ensuring that only the blood drop
was in contact with the reagent. After 1 min, two drops of buffer were added to each well. After
waiting for 3 min, the results were interpreted. The autocontrol should always show a colorless patch
for valid interpretation.

Conventional slide grouping On a clean slide, one drop of Anti-A, Anti-B, and Anti-D were taken, and
three drops of blood were added to the drop of antisera. Each solution was mixed carefully with a
separate applicator stick. The slide was rocked back and forth slowly for around 1 min and then
agglutination was recorded.

Automated Column Agglutination Technology CAT was considered as the gold standard method for
blood grouping. Blood group for all donors was performed by automated CAT-based equipment
(AutoVue Innova, Ortho Clinical Diagnostics, UK). This technology is objective, sensitive,
straightforward, and relatively easy to operate.

Comparison of blood grouping between slide and Erycard 2.0 For comparison of accuracy of blood
grouping between slide and Erycard 2.0

This comparison was performed on 550 consecutive blood donors. Using a single fingerprick, capillary
blood sample was taken for grouping by slide and Erycard. Grouping by CAT in AutoVue was done
from the venous sample obtained from the donor at the time of donation. All samples whose results
were concordant on slide, Erycard and AutoVue grouping were considered correct. For samples, where
there was discordance between Erycard 2.0 and slide; AutoVue result was considered final.

For comparison of time span for slide grouping and grouping by Erycard 2.0
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This comparison was performed on additional consecutive fifty blood donors. Time taken to perform
grouping by slide and that by Erycard was measured using a stopwatch starting with finger prick and
ending at interpretation of result.

Other evaluations of Erycard 2.0 Assessing the effect of temperature and humidity on the devices

To study the effect of storage, temperature, and humidity conditions, 24 devices each were kept in four
different environmental setups for 30 days and then tested simultaneously. The four setups included
high temperature with high humidity, high temperature with low humidity, low temperature with low
humidity, and low temperature with high humidity. A control group of 24 devices was also kept at the
optimum temperature (2°C-30°C), as described in the manufacturer's instructions. The humidity for
control was maintained between 30% and 35%.

In all the settings, the container and thermohygrometer were checked every day for 30 days. The cards
were taken out on the 31% day. Using 24 known donor blood samples (containing both Rh D positive as
well as Rh D negative samples), blood grouping was performed on devices kept in setting 1,2,3,4 and
control simultaneously. The results were recorded and compared.

Setting 1: High temperature with high humidity.

A dry incubator was set at 45°C. Open containers filled with water were placed on all shelves. A
thermohygrometer was placed inside the incubator to record the temperature and humidity. The devices
were placed in the incubator. The humidity was maintained between 70% and 75%.

Setting 2: Low temperature with high humidity.

Twenty-four devices were placed in a container with open surface in the cold room. A
thermohygrometer was placed inside the container to record the temperature and humidity. The
temperature ranged between 4°C and 6°C, and humidity was maintained between 80% and 85%.

Setting 3: High temperature with low humidity.

Twenty-four devices were placed in a container with the thermohygrometer, and the temperature was
set at 45°C. The humidity was maintained between 10% and 15%.

Setting 4: Low temperature with low humidity.

An airtight container was taken and kept inside the incubator, when warm it was taken out and silica
gel was placed inside it along with 24 devices and the thermohygrometer. The container was closed
immediately and was wrapped with cellophane tightly. The container was transparent, and the
thermohygrometer was placed in such a position that it could be read at any time. This setup was
placed in the cold room at 4°C—6°C, and the humidity was maintained between 30% and 35%.

Assessing stability of results in Erycard 2.0

To test the stability of the results obtained by Erycard 2.0, blood grouping of unknown fifty donor
samples was performed. The initial results were recorded, and this was considered as 0 h. The devices
were left at room temperature and interpreted after every 6 h. The interpretations were recorded at the
end of every 6 h, and this was done till 48 h after which the devices were discarded.

Assessing the effect of hemolysis on the accuracy of blood grouping by Erycard 2.0

To test the effect of hemolyzed samples on the accuracy of the device, blood grouping of known
samples (5 each of A positive, A negative, B positive, B negative, AB positive, AB negative, O
positive, and O negative) was performed by personnel 1. After recording the blood groups, samples
were centrifuged, plasma was removed, and distilled water was added to the red cells and centrifuged
again. After centrifugation, the supernatant was checked for hemolysis, and hemolyzed samples were
mixed thoroughly before performing blood grouping. Blood grouping using Erycard 2.0 was performed
on these hemolyzed samples and recorded by personnel 2.

Survey for “ease of use” of Erycard 2.0 A survey was conducted for 28 paramedical staff working in
blood bank including nursing staff and laboratory technicians to assess the acceptance of Erycard 2.0
over slide method. The questionnaire had four questions and was a 4-point Likert scale. All participants
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were explained the technique and were asked to perform the same on unknown samples. After
performing the test, they were asked to fill up the questionnaire individually.

Statistical analysis

Differences in the discordant grouping results between conventional slide grouping, and blood
grouping by Erycard were analyzed and sensitivity and specificity for the new method were calculated.

Ethics Committee approval

The 20 pl whole blood sample that was required for Erycard 2.0 blood group testing was obtained from
the same finger prick as the sample for slide grouping; additional prick was not done. Since no donor
discomfort was involved in acquiring the sample, hence the institution waivered off the consent and
ethical approval.

Results Go to:

Comparison of blood grouping between conventional slide method and Erycard 2.0 was performed on
two parameters; accuracy of result on 550 blood donors and time span to result on additional 50 blood
donors. Evaluation of Erycard 2.0 was performed on four parameters; effect of temperature and
humidity on 96 devices, stability of results was studied on 50 devices, effect of hemolysis on accuracy
of blood grouping on 40 devices, and a survey for ease of use was also conducted.

For comparison of blood grouping between slide and Erycard 2.0

Comparison of accuracy of blood grouping between slide and Erycard 2.0 A total of 550 healthy,
volunteer blood donors were tested by both conventional slide grouping and by Erycard 2.0 and
compared with CAT (gold standard).

Concordant results were obtained in 544/550 (98.9%) samples. Out of the six discrepancies that
occurred, none were given by Erycard. The positive predictive value of Erycard was 100% and
sensitivity was 100% [Table 1]. Out of the six discrepancies, one was an ABO discrepancy, whereas
five were Rh discrepancies [Table 2].

Table 1

Comparison of accuracy of blood grouping between slide and Erycard 2.0

Conventional slide Erycard 2.0
grouping (%) grouping (%)
>arrect result 544 (98.9) 550 (100)
ncorrect result 6 (1.09) 0
lotal 550 550

Table 2

Types of discrepancies
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Sample Group by Group by Group by Type of

number slide Erycard CAT discrepancy
47 A positive O positive O positive ABO

179 B negative B positive B positive Rh

268 O positive O negative O negative  Rh

392 AB negative AB positive  AB positive  Rh

438 A positive A negative A negative  Rh

475 B positive B negative B negative  Rh

CAT = Column agglutination technology

Comparison of time span for slide grouping and grouping by Erycard 2.0 Time taken to perform blood
grouping on Erycard 2.0 and slide method was recorded using a stopwatch on fifty samples. The mean
of the time taken was calculated [Table 3].

Table 3

Comparison of time span for slide grouping and grouping by Erycard 2.0

Technique Mean time taken (min) Range (min)
Slide 1 1.43-1.93
Erycard 2.0 513 4 67-5.77

Evaluation of Erycard 2.0

Assessing the effect of temperature and humidity on the devices The devices stored at four different
environmental conditions for 30 days each showed that there is no effect of temperature and humidity
variations on the accuracy of blood grouping by Erycard.

Assessing the stability of results obtained by Erycard 2.0 All fifty devices showed no deviation from the
initially observed result at 6 h intervals till 48 h.

Assessing the effect of hemolysis on the accuracy of blood grouping by Erycard 2.0 All 40 tests showed
the same blood group before and after hemolysis.

Survey for ease of use of the new device

Twenty-eight paramedical staff of blood bank participated in the study. On the basis of the responses
obtained from the questionnaires, the mean score for each question was calculated [Table 4].

Table 4

Survey for ease of use of the new device
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Question Total score Mean
(n=28) score

Grouping by device is easy to learn, recall, o6 3.42

and perform

Grouping by device is easy to interpret 100 3.57

Grouping by device is user-friendly o6 3.42

Preference of device over slide grouping with 97 3.46

respect to tidiness

Preference of device over slide grouping with o7 3.46

respect to drying of reaction mixture

Preference of device over slide grouping with 100 3.57

respect to lesser chances of sharp injury

Discussion Go to:

Even today, several blood banks in India use slide grouping as a preliminary method for blood
grouping. At present, several POC devices are available for forward grouping which are being used for
bedside grouping of patients, but these devices can be used in donor screening as well. POC testing for
ABO and Rh blood group finds use in the primary labeling of blood bags at the time of donation which
is necessary for maintaining the inventory and also as a check for the final labeling of blood bags.
Furthermore, initial blood grouping is important when looking for same blood group donors to perform
plateletpheresis and for buffy coat pooling.

The present study was conducted to evaluate Erycard 2.0 as a blood grouping test for blood donor
screening. The results from this study demonstrate that ABO and Rh determination with a simple POC
device is easy and accurate. Although slide grouping is still used at many centers, it has a lot of
drawbacks and Erycard 2.0 can replace grouping by slide in places where grouping might help decrease
the errors leading to mismatched blood transfusion.

In the present study, the device demonstrated 100% concordance with CAT, the gold standard. In 2015,
El Kenz and Corazzatested a POC ABO agglutination test device and observed that there was 100%
concordance between the POC testing device and their laboratory instruments.[4]

However, Dhruva ef al.[3] conducted a study in 2015 on the accuracy of Erycard 2.0, after which they
concluded 97.6% concordance between results obtained by Erycard and that by their gold standard
(conventional tube technique).[5] They found 7/300 discrepancies in patient samples tested and the
discrepancies were due to low hematocrit (<15%), autoclumping, anti-A1 antibody, and hemolyzed
sample. However, since the present study was conducted on donor sample obtained from a fingerprick,
the above-mentioned causes of discrepancy were not pertinent to the present study.

The device is designed as a POC test to be used with freshly obtained whole blood. The evaluation of
Erycard 2.0 was done using whole blood from a fingerprick. This was an advantage over the study
conducted by Thomas Herold ef al., who performed their testing on previously collected stored
samples.[6] Hemolysis and sample degradation could result from handling variations and prolonged
storage and thus cause deviation in results.

In the present study, there was significant difference in the average time taken for blood grouping by
Erycard 2.0 and by the slide. Although the time taken by Erycard was more, the method was less messy
and more objective as compared to slide method of blood grouping.

In 2009, Bienek ef al. conducted a study to test the stability of user-friendly blood typing kits stored
under typical military field conditions[7] Eldon Home Kit 2511 (Eldon Biologicals A/S, Denmark) and
ABO-Rh Combination Blood Typing Experiment Kit (Lab Aids, Inc., NY, USA) were used. No
differences were found between results from kits stored under manipulated storage conditions and
those stored at optimum storage conditions. These results were similar to the results obtained in the
present study, which indicate that during transportation, even if the devices are exposed to unfavorable
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temperature and humidity conditions, the accuracy of blood grouping obtained by Erycard 2.0 is not
affected.

In the present study, no deviations were observed in all the tested devices from the initial result, till 48
h after testing. As per the manufacturer's instructions, for stable results, the devices must be stored in a
sealed cover without contamination in a cool, dry place, and avoid exposure to direct sunlight and heat.
The tested devices in the present study were left open at room temperature which is maintained
between 20°C and 24°C normally. This observation is important when results need to be stored to solve
blood grouping discrepancies while labeling of blood bags and also when donors come to blood banks
with doubts about their blood group.

Hemolyzed samples may produce erroneous results of many laboratory tests including blood group
testing. Supernatant hemoglobin can produce discrepancies between forward and reverse group. Hence,
determining the exact blood group of hemolyzed samples is difficult. In the present study, it was
observed that Erycard 2.0 determines all blood groups (A positive, A negative, B positive, B negative,
AB positive, AB negative, O positive, and O negative) of hemolyzed samples correctly. This
observation is extremely important since with even the most sensitive techniques, sometimes
transfusion services are unable to comment on the blood group of hemolyzed samples.

The results obtained from the survey conducted for the paramedical staff suggested that staff agreed
that the new device is easy to learn, recall, perform, interpret, and is a user-friendly. The staff preferred
Erycard 2.0 over slide grouping due to its tidiness, no drying of the reaction mixture, and less chances
of sharp injury.

Conclusion Go to:

Erycard 2.0 is easy to use and interpret and even with minimal training blood bank staff can perform
blood grouping easily. The device can become a useful tool for determining blood group of hemolyzed
samples. Overall accuracy of the device is better than slide technique and hence can be used as a
method of preliminary blood group testing.
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ORIGINAL ARTICLE

Comparison of conventional TUBE agglutination method versus
ERYCARD™2.0 for the ABO blood grouping system-A Pilot
Study
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Rajkot (Gujarat)

ABSTRACT

BACKGROUND: Aim of our study was to compare the ease of use and accuracy of conventional tube
agglutination method versus ERYCARD™2.0. MATERIALS AND METHODS: 300 anticoagulated blood
samples from patients were collected & submitted to Clinical OPD Laboratory at P.D.U. Medical College and
Hospital-Rajkot from December 2013 and January 2014. Sample selection was purposely biased toward those from
anemic or those with autoagglutination. All blood samples were tested by use of tube agglutination &
ERYCARD™2.0. RESULTS: Total number of samples received in our department was 300 out of 7 samples in
which blood grouping discrepancies arose with ERYCARD™2.0. CONCLUSION: Compared with the historical
gold-standard TUBE Agglutination method and excellent agreement was achieved with erycard™2.0, by this
method provides simple and accurate typing for the ABO blood group system with few discrepancies. Retyping
after typing with TUBE laboratory methods is recommended to confirm.

Qeywords: Blood grouping, Erycard™2.0, Tube Agglutination Method. /

INTRODUCTION

ABO RH grouping system is the most
important test in medical laboratory and
blood banking system, performed both on
transfusion recipients and blood donors.
The critical nature of ABO grouping
stems from two characteristics of the
system. First, unlike other blood group
systems, antibodies of the ABO system are
present in the serum of almost every
person who does not have the
corresponding antigen. (°) Second, the all
agglutinins of the ABO system fix
complement and are capable of causing
intra vascular hemolysis of incompatible
red cells. For these reasons, an error in
ABO grouping of a patient or donor could
turn out to be fatal during blood
transfusion process. While the cross-match
affords an additional measure of
protection, this may not be done in every
case.

Accurate determination of a person's ABO
group requires two different test
procedures: red cell grouping also called
as forward grouping and serum grouping

*Corresponding Author

Dr. Gauravi A. Dhruva

32, Suraj Apartment-1,

Shroff Road, Rajkot — 360001
Email: gauravidhruva@yahoo.co.in

also called as reverse grouping. The
individual is first assigned to one of the
four ABO blood groups - A, B, AB and O
based on the reaction of red cells with
blood grouping sera Anti-A and Anti-B.
Anti AB serum prepared from specially
selected group O individuals is not a
simple mixture of Anti-A and Anti B but is
the component of group O serum that has
the special property of reacting with weak
antigens on the red cells, especially weak
A antigens. Blood group is detected by
various methods. ERYCARD™2.0 is
blood grouping card easy to use in bed site
setting or outdoor camp and easy to
interpret by laboratory staff. TUBE
agglutination is gold standard method for
ABO blood grouping as this method gives
incubation time. Therefore, the aim of
thevpresent study to compare ease of use
and accuracy of ERYCARD™ 2.0 with
vgoldstandard TUBE agglutination
method.

Patients: It was a cross-sectional study
done on routine samples over a period of 2
months December 2013 and January 2014.
Total numbers of 300 patients were
randomly investigated in OPD laboratory.
Blood samples: Under all aseptic
precautions, samples were collected from
the antecubital vein wusing a 2-ml
disposable syringe with 24G needle. The
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study included small (1- to 2-mL) EDTA
anticoagulated blood samples from
patients.

MATERIALS AND METHODS

CARD method: In this study
ERYCARD™2.0 blood grouping card for
ABO/Rho (D) forward grouping with
autocontrol is used , which is based on
principle of lateral flow guided by
capillary action. Procedure: Bring the
pouch and reagent buffer bottle to room
temperature. Tear open the pouch just
prior to the testing and remove the
ERYCARD™2.0 test device. Label the
test card with the patient’s ID and date.
Add 5pl each of the patient’s whole blood
sample to each of the sample wells
indicated as °S’, ensuring that only the
blood drop is in contact with pre-dried
reagent on the sample pad and adsorbed by
it. In case the micropipette tip touches the
sample pad, discard the tip and use fresh
tip for dispensing into next sample well.
After waiting for one minute allowing the
sample to react with the reagent on sample
pad adds two drops of the reagent buffer to
each of the reagent wells indicated as ‘R’.
After addition of reagent buffer wait for
3minutes to interpret the test results.> The
auto control should show a colorless patch
before the results can be interpreted
correctly. If the autocontrol pad has a color
then the test result should not be
interpreted.

TUBE method: to prepare a RBC
suspension for the TUBE method, 1 ml of
anticoagulated blood was centrifuged for 2
minutes in a centrifuge (1,000 x g at Room
temperature [approx 20°C]). Plasma was
collected into a separate tube, and the RBC
Pellet was resuspended in 5 ml of normal
saline. The suspension was then
recentrifuged and  resuspended 3 times
and finally reconstituted to a 2% to 5%
RBC suspension. In 3 tubes, 25uL of this
suspension was then mixed with 50 puL of
antiserum. These mixtures were incubated
at room temperature for 15 minutes before
centrifugation for 15 seconds at 1,000 x
g.! Tubes were then gently agitated, and
the degree of agglutination was scored.
Interpretation of the test 4

4+ cell button remains in one clump.

3+ cell buttons dislodges into several
clumps.

2+ cell buttons dislodges into many small
clumps of equal size.

1+ cell button dislodges into finely
granular, but definite, small clumps.

D cell button dislodges into fine granules,
but not definite small clumps. Results
should be recorded as doubtful.

0 Negative reaction-cell buttons dislodges
into no visible clumps.

RESULT

Blood samples from 300 patients were
included in the study. All the patients were
tested by both blood grouping methods.
The strengths of all test reactions (anti-A,
anti-B, and anti-D) were recorded as well
as the

Interpreted test result for both methods.
Accuracy of test methods was then
calculated by comparison with the TUBE
method as the standard criterion. Overall
agreement between blood-typing methods
was good to excellent, with identical
results obtained in 293 of 300 (97.6%)
patients tested with card. Details of the 7
discrepancies identified among these
patients were summarized
DISCORDANT RESULTS

Number [Correct  [Blood Blood group Remark /
of blood group by |y tube [reason
samples |group erycard™  fagglutination
2.0 method
2 AB (6] AB Hct < 15%
[Anemia]
2 B AB B Auto
(0] AB (0] clumps
2 A (0] A; IAnti-Al
A,B B A,B serum
1 (0] - - ISample
Hemolysed

Among the 300 samples examined in this
study, there were 7 samples in which
blood typing problems or discrepancies
arose. Two of these samples were from
Patients that had a recorded diagnosis of
an anemia on the basis of an Hct < 15%.
While the TUBE assay identified these
samples to be blood type AB, card were

falsely identifying these patients as blood
group O. In addition, 2 of 7 samples that
had auto clumps present. In this patients
card showing weakly AB Positive group
falsely, actually 1 of this 2 patients had B
positive group and 1 patient had O positive
group. Weak auto agglutination which was
eliminated by washing of RBCs. 2 of 7
samples had A, or A,B group that were
not detected by card method, were
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Comparison of conventional TUBE agglutination method versus ERYCARD™?2.0 for tha blood Grouping

detected by tube method by comparing
clump size of A with O agglutination and
confirmed by anti A, serum.1 of 7 samples
were hemolysed.

DISCUSSION

The ABO blood group system is the most
clinically important blood group system in
humans because ABO mismatched
transfusions can cause life-threatening
hemolytic  reactions  without  prior
sensitization via pregnancy or transfusion.
Therefore, it is crucial that

Clinicians identify a human’s blood
group. In the present study, 2 ABO typing
methods were compared for ease of use
and accuracy. The TUBE tests are
generally restricted to the laboratory and
performed by  specifically trained
personnel, whereas the CARD is simple
point-of care Kkits commonly used by
laboratory staff in practice. Over the past
15 to 20 years, the reagents in blood-
typing Kkits or tests have occasionally
changed, and it is important to remember
this when interpreting and comparing our
results with those from previous Studies.
In ERYCARD™2.0, the appropriate
reagent are pre-dried at appropriate sample
pad beneath the sample well namely Anti-
A (IgM) antibodies in sample well A,
Anti-B (IgM) antibodies in sample well B,
Anti-D (IgM) antibodies in sample well D.
The autocontrol is a negative control that
does not contain any antibodies in sample
well (Ctrl) and serve the validate the test
results. Reagent Buffer contains sodium
azide (<.1%) as a preservative. In TUBE
method, Anti A, Anti B and Anti D
reagent were ready to use reagent prepared
from supernatants of mouse hybridoma
cell cultures. These reagents contains
sodium azide (<0.1%), sodium arsenite
(0.02%) and bovine albumin. However,
our survey also detected a few
discrepancies, with the TUBE method
99% agreement and the ERYCARD™2.0
achieving

97.6% agreement. Therefore, CARD
method should be suitable for point-of-
care testing in in-clinic settings when
typing results are immediately needed.
Results of blood typing can be affected by
anemia, auto agglutination and hemolysed

sample, Thereby contribute to test
inaccuracies as detected in the present
study. In our study, blood samples from,
anemic patients had positive results for the
O antigen by ERYCARD™?2 .0.Preparation
of  appropriate  concentration RBC
suspensions alleviates the effect of Hct
TUBE assays, and for the point-of-care
assays, adding more blood to test reactions
when dealing with anemic patients may
overcome such problems. Subjective test
interpretation is a potential problem with
any of the methods used in our
Study but is of particular concern when
agglutination is scored in an RBC
suspension because test interpretation is
dependent on the time of reading and
degree of agitation applied by the operator.
When the TUBE methods were used, the
distinction between positive and negative
results was clearer than those for the
CARD method. This was because there
were smaller numbers of 1+ and 2+ results
with the TUBE methods, and such results
may be confused, altering test
interpretation.
CONCLUSION
Though ERYCARD™?2.0 helped a lot in
bedside blood grouping, on comparing the
manual blood grouping methods, few
discrepancies in blood grouping was
noted. Card was easy to use and
interpreted as compare to TUBE method
but incubation could not be possible in this
card method, as incubation possible TUBE
agglutination method. Overall accuracy of
blood group typing by ERYCARD™2.0 is
as comparable as TUBE agglutination
method, so it can be used as an optional
method.
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Janakalyan Raktapedhi's

Bharat Vikas Parishad Pathology Laboratory

To,

Tulip Diagnostics Pvt.Ltd.

Please find attached the evaluation report on performance of ERYCARD™ 2.0.
We have tested total number of 200 samples, out of which 200 were from healthy
donors results of ERYCARD ™ 2.0 were compared with classical Tube Technique.
There was 100% correlation between ERYCARD TM 2.0 and classical tube
technique.

ERYCARD ™ 2.0is easy to perform and interpretation of results is also simple.
There was no person to person variation in interpretation of results. Because of
its simple procedure and easy interpretation ERYCARD ™ 2.0 can be used for
outdoor testing like outdoor blood donation camps, Blood grouping camps and
patient bed side testing as pre transfusing tésting. |

Complete evaluation data is attached to this letter.

Dr.Am&tRajhans (M.D.Pathalogist)

Dr. Amol Rajhans Dr. Tushar Patil Dr. Atul Kulkarni
M.D. (Path), DI.C.P. M.B.B.S., D.C.P., D.N.B.(Path) M.B.B.S., D.C.P. (Path)
Reg. No. 88539 Reg. No. 075796 Reg. Ng.ZDﬂOIﬂZﬂ'{D

Consulting Pathologist Consulting Pathologist Consulting Pathologist

Janakalyan Raktapedhi, Pune, Regi. No. E 1226 (Pune)
1003, Shukrawar Peth, Near Swargate, Pune. Ph - 2444 4502, 2444 9527. E-mail : bvp.pathlab@gmail.com

| e .\



ERYCARD 2.0 EVALUATION (External)

Name of the Institution:
Evaluation Date:

Kit Information:

Erycard 2.0: Rapid ICT for ABO and Rh screening

Lot No: Mfd date Exp date
Reference Kit:
Lot No Mfd date ;;(7p date
Anti-A YDy Tun 2012 2014
Anti-B 125421 ﬁ?% 2012 APE 20}y
Anti-D |24 H J 2012 My 9.0 /g
Novaclone pniip <NDMer 0&<o) bec” ool
BLOOD GROUP \
S.No. Date Patient ID Ref test Erycard 2.0 | Comments
(Method: ‘
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Erycard 2.0
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Performed By: Date:

Instructions for use:
1) Do not use clotted samples
2) Mix samples properly before use
3) After adding sample to the sample port please wait for 2 mins before adding
buffer ( as weak samples take time to react)

Doctor’s Signature:

Seal of the Institution:

pathotogy
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T TULIP DIAGNOSTICS (P) LTD.

ERYCARD™ 2.0 EVALUATION DATA

Internal Evaluation
In an internal evaluation for ERYCARD™ 2.0, we tested 500 samples randomly collected
from pathology laboratories and Blood Banks. The results were confirmed by Classical Tube
Technique and Matrix™ Gel System. ERYCARD™ 2.0 has shown 100% correlation with Classical
Tube Technique and Matrix™ Gel System.
Group wise data of internal evaluation done at Tulip factory, Goa.

Blood Group | No. of Samples | ERYCARD™ 2.0 | Classical Tube Technique | Matrix™ Gel System
A Positive 154 154 154 154

B Positive 115 115 115 115

AB Positive 38 38 38 38

O Positive 159 159 159 159

A Negative 12 12 12 12

B Negative l 7 7 7

AB Negative 1 1 . 1

0 Negative 14 14 14 A 14

External Evaluation &

ERYCARD™ 2.0 was also evaluated by Janakalyan Raktapedi's, Bharat Vikas Parishad Pathology
Laboratory, Pune. Evaluation was done against Classical Tube technique considering it as gold standard.
The correlation between Classical Tube Technique and ERYCARD™ 2.0 was 100%.

External evaluation data — Janakalyan Raktapedi's, Bharat Vikas Parishad Pathology Laboratory, Pune -

July 2011

Blood Group | No. of Samples | ERYCARD™ 2.0 | Classical Tube Technique
A Positive 53 53 53

B Positive 54 54 54

AB Positive 11 11 11

O Positive 65 65 65

A Negative ) 4 4

B Negative 2 2 2

AB Negative | 1 1 1

O Negative 10 10 10

The above data is based on the evaluation report given to us for ERYCARD™ 2.0 by the customer.
Data on file Tulip Diagnostics Pvt. Ltd.

For, Tulip Diagnostics Pvt. Ltd

r.

Authorized Signatory

Corporate Office: Gitanjali, Tulip Block. Dr. Antonio Do Rego Bagh, Alto Santacruz, Bambolim Complex Post Office, Goa - 403 202, INDIA.
Tel.: (0832) 2458546 - 51, Fax: (0832) 2458544, E-mail: sales@tulipgroup.com, Website: http:// www.tulipgroup.com

Works: Plot Nos. 92/96, Phase Il C, Verna Industrial Estate, Goa - 403 722, INDIA.

Tel : (0832) 6624555, Fax: (0832) 2783511. E-mail: tulipvin@sancharnet.in
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