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INTRODUCTION

Standard laboratory enzyme-linked immunosorbent

assay (EIA)3 testing for IgG antibodies to Helicobacter

pylori has traditionally required the collection of a blood

specimen obtained by venepuncture. A simpli®ed meth-

od of testing using only a single drop of blood obtained by

®ngerstick lancet has the potential to decrease the cost of

H. pylori testing. Such a technique would allow speci-

men collection by personnel with less training, take less

time and eliminate the need to rapidly transport or mail

vaccutainer tubes of blood to a reference laboratory.

A dried plasma collection card (Chematics Inc.,

Webster, IN) has been developed that allows collection

of a single drop of whole blood obtained by ®ngerstick.

An EIA for H. pylori IgG antibodies can then be

performed on the dried plasma specimen collected on

the card. After a short drying period, the card uses a

`peel tab' membrane to remove the cellular elements

from the drop of blood. The dried plasma specimen is

localized on a membrane card, which is then stored and

at a later date rehydrated for testing for antibodies to

H. pylori. The purpose of our study was to assess the

correlation of results of testing for H. pylori IgG

antibodies for specimens obtained by a dried plasma

collection card to specimens obtained by venepuncture.

MATERIALS AND METHODS

Patients were recruited in the endoscopy suite at the

Seattle V. A. Medical Center. All patients referred for

out-patient endoscopy were eligible for inclusion in the
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study. Following informed consent, the patient was

interviewed and a data collection form was completed

that recorded demographic information and indication

for referral. Patients were excluded from the study if

signi®cant coagulopathy was present (platelets <

50 000 or INR > 2.0). Each patient underwent vene-

puncture and collection of approximately 30 mL of

blood. The blood specimen was sent to the clinical

laboratory of the Seattle V. A. Medical Center and testing

for IgG antibodies to H. pylori was performed using the

HM-CAP EIA. Each patient also had a ®ngerstick

performed using a lancet and a single drop of blood

was placed on each of two dried plasma collection card

devices. Each card incorporated a `peel tab' membrane

that was removed 3 min after the application of a drop of

blood to remove the cellular elements. The cards were

then air dried for 15 min and sealed in a foil pouch with

a dessicant. The dried plasma cards were then mailed to

Enteric Products, Inc. (New York, NY) where they

underwent testing for IgG antibodies to H. pylori using

the HM-CAP EIA. The membrane from the dried plasma

card was placed in a standard volume of HM-CAP wash

buffer that serves as a diluent and allowed to reconstitute

for 10 min before vortexing. A standard volume of

100 lL was then applied to the HM-CAP microtitre

wells. All dried plasma card testing was performed

blinded to venepuncture-obtained serological testing for

H. pylori. Each patient enrolled in this study was also

enrolled in another study assessing techniques of

H. pylori diagnosis.

All continuous values are expressed as mean �

standard deviation. A correlation coef®cient was calcu-

lated comparing EIA results (measured in EIA units) for

the dried plasma card and specimens obtained by

venepuncture. A correlation coef®cient comparing the

®rst dried plasma card to the second dried plasma card

was also calculated in order to de®ne the reproducibility

of the device. Sensitivity and speci®city were calculated

using the HM-CAP IgG serology obtained by venepunc-

ture as the gold standard. Seven cases with an

indeterminate result for the specimen obtained by

venepuncture were omitted from calculation of sensi-

tivity and speci®city for both the ®rst and second dried

plasma cards because a `true positive' or `true negative'

could not be de®ned for these cases. One patient with an

indeterminate dried plasma card result and a positive

venepuncture result was classi®ed as a false negative

dried plasma card result. The repeat dried plasma card

result on this patient also showed an indeterminate

result. One patient with an indeterminate dried plasma

card result and a negative venepuncture result was

classi®ed as a false positive dried plasma card result. The

repeat dried plasma card result also showed a negative

result. The following cut-off points of EIA values were

used to de®ne the qualitative result of testing for

specimens obtained both by venepuncture and dried

plasma card technique: < 1.8, negative; 1.8±2.2, inde-

terminate; > 2.2, positive. Statistical analyses were

performed using StatView for Windows version 5 (SAS

Institute, Cary, NC).

RESULTS

Eighty-four patients (81 male, 3 female, age range 34±

87 years) underwent testing for antibodies to H. pylori

of specimens obtained by venepuncture and by ®nger-

stick lancet using the dried plasma card device. One

patient initially enrolled in this study was excluded from

analysis due to a haemolysed serology. Characteristics

of the patient population are shown in Table 1. The vast

majority of our patients were white males, re¯ecting the

population served by the Department of Veterans

Table 1. Characteristics of the patient population

Characteristic

Number (%)

of patients

Age (mean � s.d.) 61 � 13.1

Male sex 81 (96)

Race

Caucasian 76 (90)

African American 4 (5)

Asian 1 (1)

Hispanic 2 (2)

Other 1 (1)

Smoking status*

Current 30 (36)

Former 39 (46)

Never 13 (15)

Indication for endoscopy

Dyspepsia 17 (20)

Gastro-oesophageal re¯ux disease 20 (24)

Barrett's surveillance 5 (6)

Bleeding 9 (11)

Abnormal X-ray study 4 (5)

Anaemia 3 (4)

Dysphagia 13 (15)

Other indication 13 (15)

Prior history of coronary artery disease 20 (24)

* Data missing on two patients.
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Affairs. Approximately one-third of our population were

current smokers and approximately one-quarter had a

history of coronary artery disease.

There was a high degree of correlation of quantitative

EIA results between specimens obtained by venepuncture

as compared to those obtained by the dried plasma card

technique. Figure 1 shows a scatterplot of quantitative

EIA results (in EIA units) obtained by venepuncture

plotted against the ®rst dried plasma card results

(r � 0.98). Similar results were obtained when the EIA

results (in EIA units) obtained by venepuncture were

compared to the second dried plasma card (r � 0.97).

There was a high degree of correlation between the ®rst

and second dried plasma cards (r � 0.996). The qualita-

tive result of the ®rst dried plasma card and venepuncture

specimen testing differed in 7 of 84 patients, whereas the

qualitative result of the second dried plasma card and

venepuncture specimen differed in 7 of 82 patients (two

patients did not have a second dried plasma card

performed). The qualitative results of each of the dried

plasma cards are summarized in Table 2. The sensitivity

and speci®city of the dried plasma card were calculated

using the venepuncture specimen as the gold standard.

This revealed a sensitivity of the ®rst dried plasma card of

93% and a speci®city of 100%. When repeated for the

second dried plasma card the sensitivity was 93% and the

speci®city was 98%.

DISCUSSION

Serological testing for H. pylori IgG antibodies is widely

accepted as a non-invasive means of diagnosing

H. pylori infection. Previous studies have generally

demonstrated sensitivity and speci®city values of

> 90% when compared to other testing modalities.1±5

At the present time antibody testing typically requires

venepuncture followed by storage and processing of

serum samples; this has prompted the search for simpler

methods of sample collection for IgG antibody testing.

Other means of simpli®ed diagnosis that have previously

undergone evaluation include rapid whole blood tests

and saliva tests for IgG antibodies to H. pylori.6±14 In

our study, we evaluated the technique of collection of a

single drop of blood by ®ngerstick lancet as an

alternative to collection of a blood specimen by

venepuncture. Although collection of a specimen using

a dried plasma card does not provide a rapid diagnosis,

it may provide a low-cost simpli®ed means of collection

and storage of specimens in situations where an

immediate result is not required.

Testing for IgG antibodies to H. pylori using a dried

plasma collection card in our study correlated closely

with results obtained by traditional venepuncture. We

demonstrated a high correlation coef®cient for each of

two different dried plasma cards tested (r � 0.97 and

r � 0.98) as compared to routine laboratory testing of a

venepuncture specimen. The qualitative result of sero-

logical testing differed in only seven cases, and this

involved the relatively narrow indeterminate range

(1.8±2.2 EIA units) in 4 of 5 cases. In our study testing

of the dried plasma card and venepuncture specimens

was performed at separate laboratories. It is possible

that if testing for both specimens had been carried out in

Figure 1. Correlation of EIA results for the ®rst dried plasma card

and venepuncture serology specimens (r � 0.98).

Table 2. Qualitative results of dried plasma

card testing as compared to venepuncture

testing Venepuncture

First dried plasma card

result (n = 84)

Second dried plasma

card result (n = 82)

result Positive Negative Indeterminate Positive Negative Indeterminate

Positive 28 1 1 26 1 1

Negative 0 47 0 0 46 1

Indeterminate 2 3 2 3 1 3
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the same laboratory using the same EIA reagents and

equipment, an even higher rate of agreement between

the two techniques may have been obtained. Other

investigators have reported preliminary ®ndings using

the same dried plasma card device and have demon-

strated a sensitivity of 100% and speci®city of 97%

when compared to HM-CAP EIA.14 The dried plasma

collection card appears to have adequate sensitivity and

excellent speci®city when compared to testing perform-

ed on venepuncture specimens and is a feasible

alternative for IgG antibody testing for H. pylori.
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