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Reliability of Low-Avidity IgG and of IgA in the Diagnosis of
Primary Infection by Rubella Virus With Adaptation of a
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The detection of IgA and low-avidity 1gG
and antibodies in serum is a potentially use-
ful marker of recent infection by a microor-
ganism. We studied the reliability of 1gG
avidity and presence of IgA for the diagno-
sis of recent acute infection by rubella virus.
Low-avidity IgG (Avy-EIA test) was deter-
mined with a modified commercial test us-
ing 8 molar urea (indirect ELISA, DiaSorin,
Italy) and IgA was determined with a home-
made indirect ELISA test. Twenty-five pa-

(group 1) were studied. In group | low-avid-
ity 1IgG varied between 100 and 0% (67.3 +
21.8%); IgA was present in 24 patients
(96%). In group Il low-avidity 1gG varied
from 50.4 to 0% (19.8 + 16.9%). IgA was
present in 2 subjects (4%). The sensitivity
of the Avi-EIA and the IgA test was 92 and
96%, respectively; specificity was 100 and
96%, respectively. We conclude that both
low-avidity IgG and IgA tests are helpful and
reliable for the diagnosis of recent primary

infection. J. Clin. Lab. Anal. 13:1-4,
1999.  ©1999 Wiley-Liss, Inc.

tients with recent primary infection by rubella
virus (group 1) and 50 healthy subjects
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INTRODUCTION represent a new, sensitive,and specific method for the se-

. . . . . rological diagnosis of recent infection. It also makes the
In most cases of infection by rubella virus, microbiologi;

cal diagnosis is currently carried out by detecting IgG arsq: t::((;gi)g)between primary infection and reinfection pos-

IgM antibodies, becau;e direct d|_agn05|§ presents technic e studied the diagnostic reliability of 1IgG avidity and
problems. However, this method is unreliable because false : . . .

- . arr%ount IgA in recent infection by rubella virus.
positive and false negative results occur. Immunocompeten
a_dults can_be _remfe_cted by the rubella_ virus as a resmtl\;PLTERIALS AND METHODS
either vaccination failures or mutant strain infection. In these
cases patients will not develop an IgM response and elevateSeventy-five subjects were studied in two groups. Group
IgG titers. Lack of an IgM response in newborns from primawas comprised of serum samples from 25 women (age 20
rily infected mothers may be caused by immaturity of tteyears) showing clinical symptoms of primary infection by
immune system, viral antigen blockage by maternal antibadbella virus (fever, adenopathy, and rash) for 1-3 months.
ies, infection at a very late stage in pregnancy, or immu8pecific IgG and IgM were detected in all cases. Group I
tolerance. In the course of infection by the Epstein-Barr viruss comprised of serum samples from 50 healthy women
(1) and Parvovirus B19 (2), an IgM antirubella response m@ge 16t 4 years) possessing specific IgG. IgM was not de-
occur, leading to false positive results and a false diagnosgcted in any patient. The women in this group had not been
of primary infection by rubella virus. IgM may remain devaccinated within the last six months before serum was col-
tectable for up to one year (3) after infection. It can also dpeted and none had had a confirmed rubella infection within
pear in the course of reinfections (4) in immunosuppressad period. IgM, IgA, IgG and low-avidity IgG content was
patients, and it may lead to false positives in a low perceassayed.
age of cases (as many as 3 or 4%) when the rheumatoid fade IgA assays were carried out using a homemade indi-
tor is present. Finally, it is extremely important to differentiatect ELISA: The serum samples were diluted (1:40) with a
between primary infection and reactivation, because of the
risk to the fetus (5). Most of the IgG produced during pri€orrespondence to: Dr. J. Gutiérrez ¢/ Camino Bajo de Huetor 84, 1-A. E-
mary infection has antigen affinity, which increases with tim&8008 Granada, Spain. E-mail: josegf@goliat.ugr.es
Because of this, avidity quantification for specific Ig@ld Received 12 June 1995; Accepted 14 July 1998
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mixture (1/1) of PBS buffer and an anti-IgG antibodies solu- ™7
tion (RF-Absorbent®, Behringwerke, Germany, lot 407097).
200pl of each diluted serum were incubated for one hour at
37°C in a well microtitre plate containing Putnam virus anti-
gen as the solid phase (ETI-Rubek-G®, Sorin Biomedica,
Italy, lot 2190710-A) and washed five times with PBS buffer.
An antihuman IgA conjugate (antihuman IgA-POD®,
Behringwerke, lot 436608) was diluted at 1:50 with PBS =
buffer and 20Qul of diluted conjugate were then added into,,,, =
each well. The plates were incubated for one hour & 37 *}2* = i
and washed five times with PBS buffer. Then, 10®f a

mixture 1/10 of Thetramethylene benzidine dihydrochloride

(5 g/l) and hydrogen peroxide (0.1 g/l) were added as sub-
strate (supplementary reagents for Enzignost®/TMB,
Behringwerke, lot 29363) and the plates were incubated for
30 min at 20C. The reaction was stopped by the addition of
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100pl of 0.5 N sulfuric acidTheA450 was read with a colo- 0

rimeter (Diagnostic Pasteur, France). The results were con- s

sidered positive for A450 > 0.2. o ' ¥
Assays of IgG and IgG avidity were done using a commer- Igh Mg Igh Pos.

cial indirect ELISA test (ETI-RUBEK-G®, Sorin Biomedica), - . Lo
. . ) ) Fig. 1. IgA and low-avidity IgG results for group | (patients primarily

and an Avi-EIA test, respectively. Avi-EIA assay is @ M0djstected by rubella virus) and group 11 (healthy patients).

fied ETI-RUBEK-G® test, which includes a supplementary

step to denature the antigen-lgG bond. We carried out this

step as follows: The wells were washed after incubation W'é\r}idity IgG. The results of Avy-EIA test reliability are

sera and then 1@0_of8M urea were added. The plat_e_s Wer]sehown in Figure 2 as receiver operating characteristic
incubated for 5 min at 2€@ and washed before addition o .
ra/e. We found the optimum cut-off value to be between

. ) u
the conjugaFe. The results were calculated using the stancgfﬂ dnd 60% of low-avidity IgG (92% sensitivity and 100%
curve described by the manufacturer, and were expressed as

IU/ml. The diference between the values obtained from eagﬁec!f!c!ty fordcut-of_ff_vglue (I)f 55%). FngOI/gA test, both
test (with and without urea) was measured to find the amoaﬁpsm\”ty and specificity values were o
of low-avidity 1gG, and the results were expressed as a per-

centage of IgG anti-rubella. The samples were assayed in reps s -
licate and the mean value was calculated when the test results
differed by 10% or less. To assure the accuracy of the results,

the tests were performed once again when the results differed

by more than 10%. b
IgM was studied using a commercial ELISA capture (ETI-

RUBEK-M®, Sorin Biomedica). a7 ‘
We analyzed the reliability of low-avidity 1gG levels forz ~~

the diagnosis of recent acute infection for levels. Previosgs

studies (9,10) reported 55% and 50% as cut-off point vaIL%s

for the diagnosis of recent infection. o5

RESULTS

Results of Avy-EIA and IgA tests are shown in Figure
1. In group | the percentages of low-avidity 1gG varied
between 100 and 0% (average 67.3 = 21.8%); IgA was @ ! :

present in 24 (96%) patients. In group II, the percentages  ° 825 05 078 1 125
of low-avidity IgG varied from 50.4 to 0% (19.8 + 16.9%).
IgA was present in 2 (4%) subjects who had had previous Sensitivity

acute infection by rubella virus within the previous si¥jg 2. Receiver operating characteristic curve obtained for low-avidity
months; one of them (2%) had a value of 50.4% for loWyG test. The optimum value was found to be in the range of 50-60%.
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DISCUSSION avidity 1IgG and IgA are present, sensitivity is not improved

The IgA test in patients with rubella produces false neg??\qt specificity is. It must be emphasized that most IgA-posi-

. ) 0 it
tive results because of the short life of these antibodies an8 patients in group | had more than 50% low-avidity 1gG,

d only one patient of the two from group 2 who had an
because IgA serum levels are lower than those of IgM (1 A-positive result also had low-avidity IgG. A cut-off point

- ; )
In group I.’ IgA was not detected_ in 4% of patients, pOS.S'b 55% for the Avi-EIA test is useful in the laboratory.
because it appeared only transiently. In another 4% it was

detected when the_ |nfect|qn was not in the acute phase. V@BNCLUSION

regard to low-avidity 1gG in the control group, 2% of cases

had low-avidity antibodies at a fairly low level (50.4%). With In the case of recent primary infection, most IgGs have low

the exception of a slightly higher sensitivity (92.8%; 100%ntigen avidity. In the case of past infection, most IgGs have

(12,13), these results are comparable to others for the diaigh antigen avidity. Both Avi-EIA and IgAtests are simple and

nosis of primary infection. However, they indicate less sensgliable for the diagnosis of recent primary infection. Neverthe-

tivity in detecting a past infection or reinfection. These relatiless, the 1gG avidity and IgA assays should be considered as

discrepancies may be explained by the different methods usernplementary methods to the determination of IgG and IgM,

In most previous studies, the denaturing substance usedafai the clinical situation of the patient must be taken into ac-

the detection of low-avidity IgG is diethylamine. Diethylamineount to avoid false negative and false positive results. In those

is more reliable than urea for detecting low-avidity IgG beases in which the avidity result does not distinguish between

cause it denatures the antigen-antibody bond more strongdgent and past infection, demonstrating the disappearance of

Moreover, the assay can be done up to 5—7 months afterloeavidity-lgG might solve the dilemma.

onset of the infection. When urea is used, low-avidity anti-

bodies are not usually detected after more than 3 mon8GKNOWLEDGMENT

(14’1.5)' In _other_stud|es (16-19), 15-28 days _after the ons%e thank Karen Shashok for revising the English transla-

of primary infection, the percentage of low-avidity 1gG deﬁo of the manuscriot

tected decreased significantly when urea was used, but ot P
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