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Serologic Diagnosis of Toxoplasmic Lymphadenitis
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Introduction

Lymphadenitis is one of some characteristic
clinical features of acute or subacute toxopla-
smosis, yet for the diagnosis of the disease,
performance of certain laboratory examina-
tions is needed. Because of the difficulties
and limitations in obtaining tissue for histopa-
thology and detection of the organisms, the
diagnosis usually depends on serology.

It was recognized in the earlier studies
(Dorfman and Remington, 1973 ; Karim and
Ludlam, 1975; Welch ez al., 1980) that the
IgM immunofluorescent antibody test and Sa-
bin-Feldman dye test were useful for the dia-
gnosis of toxoplasmic lymphadenitis. In this
study an assessment was made on the relative
usefulness of four different serologic tests com-
monly used in Japan.

Materials and Methods

1. Patients

Lymphadenopathic patients subjected to this
study were 11 cases who were diagnosed by
pathologists as suggestive of or consistent with
toxoplasmic lymphadenitis by lymphnode bi-
opsies on the basis of characteristic histopath-
ology (Piringer-Kuchinka et al., 1958 ; Saxén
et al., 1958 ; Stansfeld, 1961) during the per-
iod from 1974 to 1982 in various medical in-

This study was partially supported by Grant-in-
Aid for Scientific Research, No. 337016, from the
Ministry of Education, Science and Culture, Japan.
D Depatment of Parasitology, 2 Clinical Labora-
tory, Jikei University School of Medicine, Tokyo
105, Japan.

March 29, 1984)

toxoplasmosis, lymphadenitis, serologic diagnosis

stitutions. They were 5 males and 6 females
and the average age of these patients was 42
years (range, 13 to 72 years).

To compare and assess the meaning of re-
sults of the serologic tests, two other popula-
tions of patients were studied. They were
17 cases of malignant lymphoma and 368 ge-
neral outpatients at Jikei University hospital
in Tokyo. The patients with malignant lym-
phoma comprised 9 males and 8 females and
the average age was 44 years (range, 12 to 73
years). The general outpatients, excluding
those of toxoplasmic lymphadenopathy and
malignant lymphoma, consisted of 251 males
and 117 females, and the average age was 46
years (range, 9 to 83 years).

2. Serologic tests

Four different serologic tests applied were
the dye test (DT), indirect latex agglutination
(ILA) test, indirect hemagglutination (IHA)
test and IgM-immunofluorescent antibody
(IgM-IFA) test.

The DT employed in this study was a mo-
dification of the technique described by Frenk-
el and Jacobs (1958), in which the plasma was
used instead of serum as source of the acces-
sory factor (Kobayashi et al., 1968).

The ILA test was performed as previously
(Kobayashi et al., 1977) using the commercial
kit product (Eiken Chemical Co. Ltd., Tokyo)
prepared by the method of Tsubota and
Ozawa (1977). Briefly, 0.025ml of the buffer
solution was applied to each well of a hard U-
type microplate with 12X8 wells. 0.025ml
of test sera were added to each of the first
wells and mixed to make 1: 2 dilutions.
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This was followed by two-fold dilution techni-
que to make a series of serum dilutions on
each serum. The final wells were used for
the negative controls. A 0.025ml of the su-
spension of the sensitized latex particles was
then added to each well. The plate was agi-
tated for several minutes to secure reaction
mixture. After standing the plate overni-
ght at room temperature, the agglutination
patterns were read. Antibody titers were
expressed in terms of the initial serum dilu-
tion before addition of the sensitized latex
suspension.

The procedure of IHA test was essentially
the same as that of the original method (Ja-
cobs and Lunde, 1957) except for the follow-
ings ; tannic acid concentration was1 : 80,000
and the optimal concentration of the antigen
was defined as the one giving the highest
IHA titer to the positive serum (Kobayashi et
al., 1971). The IgM-IFA test was conducted
as described by Remington et al. (1968).

Results

Results of our first serologic tests on each of
11 cases suggestive of toxoplasmic lymphade-

nitis are shown in Table 1. The serum sam-
ples, except for 2 cases, were obtained from
the lymphadenopathic patients during one to
4.5 months (average, 2.5 months) after onset
of the disease. The two exceptional cases
were as follows ; patient (Case No. 1) noticed
swelling of lymphnodes at various sites of the
body since one year ago and marked enlarge-
ment since 2 months ago. Another patient
(No. 8) had swelling of cervical lymphnodes
with repeated remission and exacerbation dur-
ing past 8 years, and noticed rapid enlargement
since about one month ago.

As shown in the table, positive serologic
tests were shown in all the cases. DT titers
ranged from 1:1,024 to 1: 1,000,000, ILA
test titers from 1 : 256 to 1 : 64,000, IHA test
titers from 1:1,024 to =1: 4,000,000, and
IgM-IFA test titers from 1:16 to 1: 128.

Table 2 indicates the frequencies with
which patients of three different populations
met various serologic criteria. The data are
shown on the basis of results obtained by
the first trial of these tests at our hands
after onset of the disease.

DT : All of 11 cases histologically suggestive

Table 1 Results of various serologic tests on toxoplasmic lymphadenitis patients*

C % e pge Sex Periodt Reciprocal antibody titer§

. Biopsy Sero. test DT ILA IHA IgM-IFA
1 44 M 1Y (2M) T 1Y (2M) 1,024 ND 4,000,000 32
2 39 F 1M IM 4,096 ND 4,096 ND
3 31 F 2M 3.5M 16,000 8,000 4,096 32
4 38 M 2M 2.5M =4,096 1,024 =16,000 16
5 25 M 1M 1M 16,000 1,024 1,024 128
6 60 M 2M iM 1,000,000 64,000 =4,000,000 32
7 52 F 1.5M 4M 4,096 512 4,096 32
8 47 F 8Y (IM) 8Y (1.5M) 4,096 24,09 >16,000 16
9 45 F M M 1,024 256 4,096 64

10 72 M 3M 4.5M 4,096 64,000 ND 16

11 13 F 20D 1M 64,000 256 ND 16

* Patients as diagnosed by histopathology

t Period from onset of illness to the test; D=day, M=month, Y=year

1 See the text.

§ "Aqtibody titers are those determined by our first tests after onset of the diseases;
Y DT= dye test, ILA=indirect latex agglutination test, IHA =indirect hemagglutination test,
" "IgM-IFA =IgM-immunofluorescent antibody test, ND=not done



371

Table 2 Frequencies of antibody titers shown by patients in various

serologic tests

Serologic Reciprocal Toxoplasmic Malignant Other diseases
test antibody titer lymphadenitis lymphoma (General outpatients)
DT =16,000 4/11(36) 0/17 0/368
=4,096 9/11(82) 0/17 0/368
=1,024 11/11(100) 0/17 7/368( 2)
Posi. (=16) 11/11(100) 7/17(41) 130/368(35)
ILA =4,096 4/9 (44) 0/15 0/368
=1,024 6/9 (67) 0/15 31/368( 8)
= 256 9/9 (100) 2/15(13) 63/368(17)
Posi. (=32) 9/9 (100) 7/15(47) 128/368(35)
IHA =16,000 4/9 (44) ND 9/292( 3)
=4,096 8/9 (89) ND 38/292(13)
=1,024 9/9 (100) ND 81/292(28)
Posi. (=256) 9/9 (100) ND 106/292(36)
IgM-IFA =64 1/9 (11) 0/15 0/115
=32 5/9 (56) 0/15 5/115( 4)
=16 9/9 (100) 0/15 24/115(21)
Posi. (=8) 9/9 (100) 3/15(20) 37/115(32)

Note. Data are given as number (%) of patients who met the criterion for a given

test / total number of patients.

Antibody titers represent those determined by our initial tests after onset of the

diseases.

of toxoplasmic lymphadenitis had a DT titer
of =1:1,024 and 9 cases (82 %) had a titer
of 1: 4,096 or higher. Although 7 (41 %) of
17 cases of malignant lymphoma were posi-
tive, their DT titers were less than 1 : 256.
In the general outpatients, 35% were sero-
positive, but only 7 cases (2%) had a titer
of 1:1,024 and no cases had 1:4,096 or
higher.

ILA: All the cases of toxoplasmic lymph-
adenitis showed a ILA test titer of =1 : 256
and 44% had =1:4,096. Although less
than 20 % of cases of malignant lymphoma or
general outpatients had a titer of =1 : 256,
no case had =1: 4,096.

IHA : All cases of toxolplasmic lymphade-
nitis had a IHA titer of =1:1,024, 89 %
had =1 : 4,096 and 44 % had =1 : 16,000. In
general outpatients, 28 % of them had a titer
of >1:1,024, 13% had =1 : 4,096 and still
3% had =1 : 16,000. The IHA tests were not

(3)

performed on malignant lymphoma patients.
IgM-IFA : All the cases of toxoplasmic
lymphadenitis showed IgM-IFA test titer of
>1:16 and 56% had =1:32. All the
malignant lymphoma patients showed a titer
of less than 1 : 16. In the general outpatients,
21% showed a titer of =1:16, but only
4% had =1:32 and none had 1:64 or
higher.

Four cases of toxoplasmic lymphadenitis
could be followed to investigate possible flu-
ctuation of the antibody titers after treatment
with Daraprim, Spiramycin, sulfonamide or
their combinations. Results are shown in
Table 3. Out of 4 cases, no particular chan-
ges in antibody titer were shown in two cases
(Nos. 5 and 7) through before and after the
treatment, while some decreases in IHA test
titer (Case No. 1) or in DT titer (Case No.
6). Changes in IgM-IFA test titers in these
cases were rather intricate. Diminishing ti-
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Table 3 Fluctuation of anti-Toxoplasma antibody titers in cases of toxo-
plasmic lymphadenopathy before and after treatment

Reciprocal antibody titer

%‘:fe Age Sex Date
DT ILA THA IgM-IFA
1 4 M 74/12/21 1,024 ND 4,000,000 32
75/ 2/27 1,024 ND 4,000,000 64
Treatment with Spiramycin, Daraprim and Sulfadiazine for one
month
6/21 1,024 ND 1,000,000 128
9/11 1,024 ND 16,000 128
5 25 M 79/ 7/12 16,000 1,024 1,024 128
7/17 64,000 512 1,024 32
Treatment with Daraprim and Daimeton for two weeks
7/26 250,000 1,024 1,024 128
Treatment with Daraprim and Daimeton for two weeks
8/15 64,000 1,024 1,024 32
6 60 M ’80/ 4/28 1,000,000 64,000 =4,000,000 32
Treatment with Daraprim and Daimeton for 20 days
6/26 4,096 64,000 ND <8
7 52 F ’80/ 7/10 4,096 512 4,096 32
Treatment with Acetylspiramycin and Sinomin for one month
7/21 4,096 256 4,096 32
8/27 4,096 512 4,096 8

ters were observed in cases of Nos. 6 and 7
after the treatment, whereas a tendency to
increase was seen in cases of Nos. 1 and 5.

Discussion

Since the initial reports on glandular toxo-
plasmosis (Siim, 1950; Gard and Magnus-
son, 1950; Piringer-Kuchinka, 1952) many
reports on such cases have been accumulated
in Japan (Tsunematsu et al., 1964 ; Utsumi
and Koizumi, 1965; Ojima et al., 1972;
Higuchi et al., 1974; Hirabayashi et al.,
1974 ; Suzuki et al., 1979 ; Kobayashi, 1983).
Although the diagnosis of these reported cases
of glandular toxoplasmosis was based on sero-
logy, histopathology or more rarely demon-
stration of the organisms in the lymphnode
tissue, some cases gave only low titers or even
negative serologic test. The present study
was aimed to determine titers which should be
taken to signify lymphadenopathic toxoplas-
mosis. In this regard, titers above those

(4)

found in the normal populations or patients
other than lymphadenopathy
would be accepted for the criteria.

Beverley and Beattie (1958) adopted an
arbitrary level of a DT titer of 1: 256 and
complement fixation test titer of 1 : 10. They
reported that this did not prove toxoplasmosis
but made it very highly probable.

In the present study, four different tests
were employed for the assessment. These
tests were those routinely used at our hands.
Among these, ILA was of particular interest
to be studied since its commercial kit is avai-
lable and most commonly used in Japan at
various medical institutions.

The sharp contrast in frequency of a DT
titer of =1 : 1,024 between toxoplasmic lym-
phadenopathy and the controls indicates that
DT isa highly useful diagnostic tool and a titer
of =1:1,024, or more strictly =1 : 4,096,
should be the criterion for the diagnosis of the
disease. These results were very close to

toxoplasmic



those presented by Dorfman and Remington
(1973) in which all of 31 cases of toxoplasmic
lymphadenitis as diagnosed by histopathology
had positive DT, with titers ranging from 1 :
1,024 to 1: 32,768 and 81 % of them had a
titer of =1 : 4,096. In the control populations
such as malignant lymphoma or surgical pa-
tients, there were no cases with a DT titer
of =1 : 4,096.

The ILA test, at a titer of =1 : 256, appear-
ed to be useful for screening of toxoplasmic
lymphadenitis. A titer of =1 : 1,024 may be
required for the diagnosis of the disease.
However, if this level of titer was adopted
as the criterion, as many as 33 % of the cases
of toxoplasmic lymphadenitis are to be mi-
ssed. This indicates that ILA test is less use-
ful than DT for the diagnostic purpose.

The THA test at a titer of 1: 1,024 may
be useful for the screening of toxoplasmic
lymphadenitis and a titer of =1 : 4,096 for the
diagnosis. However, it seemed that this te-
chnique is slightly less useful than ILA be-
cause of considerably frequent occurrence of
high titers in the control populations.

The IgM-IFA test would be useful for the
diagnosis of acute toxoplasmosis such as toxo-
plasmic lymphadenopathy. In the present
study, all the cases of toxoplasmic lymphade-
nitis were positive at a titer of =1 : 16.
contrast, non and one fourth of the control
populations had positive tests at the same
antibody titer level. Dorfman and Remin-
gton (1973) reported that IgM-IFA test was
positive in 97 % of toxoplasmic lymphadenitis
patients at a titer of =1 : 10, while in only
0.8% and 1.2 % of control populations. Al-
though IgM-IFA test appeared to be useful,
the magnitude of the antibody titers shown in
the toxoplasmic lymphadenitis patients in our
study was somewhat low as compared with
those reported by some other authors. Welch
et al. (1980) showed that IgM-IFA test titers
of =1:160 were the best indicators of the
infection acquired in the past two to four

In

months. Similar results were presented by
Karim and Ludlam (1975). On the other
hand, Suzuki et al. (1979) reported two cases
of acute toxoplasmosis with lymphnode swell-

(5)
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ing in which IgM-IFA test titers were less
than 1: 16. The reason for the discrepancies
among these results is not necessarily clear.
Judging from the present study results, it
may be concluded that the ILA test is a useful
tool for the serodiagnosis of toxoplasmic lym-
phadenitis. However, for the ultimate dia-
gnosis of the disease, a supplementation by
DT or IgM-IFA test would be necessary.
It will be interesting to learn how the admi-
nistration of anti-Toxoplasma agents affect
appearance and continuation of the antibody
titer. As described in the previous chapter,
with a few exceptional occasions, no remarka-
ble changes in titer were observed after tre-
atment. This suggests that the curative effect
of an anti-Toxoplasma agent can hardly be
evaluated by the possible decrease in antibody
titer in most cases except for patients who
acquired the infection very recently.

Summary

Four different serologic tests were compar-
ed one another and assessed for the diagnosis
of toxoplasmic lymphadenopathy. Eleven
cases of lymphadenopathy were subjected to
the study in which the histo-pathology of lym-
phnodes was consistent with toxoplasmosis.
The serum specimens, with two exceptional
cases, were obtained from the patients during
one to 4.5 months (average, 2.5 months) after
onset of the disease. Seventeen cases of malig-
nant lymphoma and 368 general outpatients
were served as the controls.

The Sabin-Feldman dye test (DT) titer of
>1: 1,024 were reached in all the patients of
toxoplasmic lymphadenitis, and 82 % of them
had a titer of =1 : 4,096. All patients of ma-
lignant lymphoma and 98% of patients with
general diseases showed titers of =1 : 256.
In the indirect latex agglutination (ILA) test,
all the cases of toxoplasmic lymphadenitis
had a titer of =1: 256 and 44 % had =1:
4,096. In the control groups, less than 20 %
of the cases had a titer of =1 : 256, but no
case showed =1 : 4,096. The indirect hema-
gglutination (IHA) tests were positive at a
titer of =1: 4,096 in 89 % of cases of toxo-

plasmic lymphadenitis, while 13% of the
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control populationshad =1 : 4,096. The IgM-
immunofluorescent antibody (IgM-IFA) test
titers were positive at =1 : 16 in all the cases
of toxoplasmic lymphadenitis, and =1 : 32 in
56 % of them. All the patients of malignant
lymphoma were negative at 1 : 16. Although
21 % of the general outpatients showed =1 :
16, those who had =1 : 32 were seen in only
4%.

From these results, it was suggested that
DT is the most reliable technique for the
sero-diagnosis of toxoplasmic lymphadenitis.
The IHA may be the least useful among these
tests. The significant antibody titers for the
possibility of toxoplasmic lymphadenitis are

=1:1,024 for DT, =1 : 256 for ILA test, >1 :

1,024 for IHA test and =1 : 16 for IgM-IFA
test. The criteria with much higher titers,
e.g., =1:4,096 for both DT and ILA test
and =1 : 64 for IgM-IFA test makes the dia-
gnosis more definitive, but on the other hand,
it brings increasing possibility of missing the
disease.
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