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Abstract. Sixty-cight patients with chronic biological false 
positive (CBFP) rcactions for syphilis were screened for 
immunoglobulins bound to the dermo-epidermal junction, 
and for sernm antinuclear factors. The series included 9 
patients with definite and 11 patients wilh probabJe 
systemic lupus erythenrntosus (SLE). Twcnty-thrce patients 
were found lo have bound immunoglobulins. and 35. 
antinuclear factors in their semms. Both aberrations were 
more common in tbe cases of SLE. bu! lbc prcscnce of 
bound immunoglobulins in the uninvolved skin seemed 10 
be rnorc specific for SLE. The IgM class of immuno
globulins was most frequently found both in the dermo
epidermal junction and in tests for nntinudear factors. 

Circulating auto-antibodies occurred morc frequemly in 
the patient group with bound immunoglobulins than in 
lhe group lacking this phenomenon. None of the patients 
with a false positive reaction only in a cornplement
fixation test with lipoidal antigen had immunoglobulins 
bound to thc basal membrane area. 

The in vivo binding of immunoglobulins and 

complement to the dermo-epidermal junction is a 

characteristic feature of Jupus erythernatosus (5, 

6, 14, 25). This binding occurs in the skin lesions 

and uninvolved skin of systemic lupus erythema

tosus (SLE) (6, 14, 26). IgG is also bound to the 

dermo-epidermal junction in bullous pemphigoid 

(3). On the other hand, it is known that chronic 

biological false positive serological tests (CBFP) 

can precede the appearance of systemic lupus 

erythematosus by many years, especially in young 

women (10, 12, I 9). Therefore, it seemed to be of 

interest to combine these methods of investigation 

and to study a series of patients with CBFP reac

tions by immunofluorescence examination of the 

skin. 

PATIENTS AND METHODS 

The series consisted of 68 CBFP reactors examined at the 
Deparunent of Dermatology, University Central Hospital, 
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Helsinki, in 1969-1971. Of the 68 patients, 54 were 
women and J 4 men. Their ages ranged from 12 to 80 
years (mean 43 years). 

The lipoidal tests applied in this study were the Kahn, 
VDRL slide, and Kolmer complement-fixation tests (22). 
Only patients with a negative result in both the Trepo11ema 

Pallid11111 JmmobiLlzation (TPJ) and Fluorescent Tre
ponem<1l Antibody-Absorption (FTA-ABS) tests were in
cluded in the study (15). 

The diagnosis of clefinile or probable SLE was, with 
one modification, based on the criteria proposed by 
MustakaJ(jo el al. (16). The diagnosis of probable SLE 
was not estnblished unless the anlinuclt::ar fi.lctor teSL gave 

a positive result. Patients with clinical and serological 
signs gencrally known lo be connected with connective 
tissue diseases but not sufficient for any specific diagnosis 
were classified a, having indefinite connectivc tissue dis
ease. 

In addition to the laboratory examinations included in 
1he 25 criteria for SLE in 1966 (16), the following scro
logical tests were performecl: 

Antinttclear /acror tesr 

Antinuclear factors were tested by an indirect FA tech
nique (9). Titres of ;;,,c 1: 10 were regarded as positive. Jn 
positive cases. the immunoglobulin class of ANF was 
studied by specific amisera against JgG and lgM, using a 
method described by Wager el al. (29). 

Rhe11111atoid factor tests 

The technique of lhe Waalcr-Rose test has been described 
earlier (23). For the latex test, the one-tube technique of 
Singcr and Plotz (24) was used. 

Thyroid a11tibodies 

Antibodies to thyroglobulin were studied by lhe thyro
globulin tanned red cell (TRC) haemagglutination method; 
in addition, antibodies 10 thyroid microsomal antigen were 
sought by a complement-fixation (CF) method (20). In the 
TRC-1est titres of :;. l : 25 and in tbe CF-tcst titres of 
;;,,. 1 : 4 were regarded as positive. 

Screening for cryoglobulins and cryoprecipitation 

For cryoglobulins, the technique was thal described by 
Mustakallio et al. ( 18). Screening for cryoprecipitation was 
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Table l. The c/inical diagnoses and main clinica/ 
symptoms of the 68 CBFP reactors in correlation 

with bo1111d immunoglob11/i11s in the dermo-epidermal 
j11ncrion 

Bound immunoglobulins 

Definitc SLE 
Probable SLE 
Definire or probable RA 
lndefinitc connective 

Present 

7 
6 
I 

tissue discnsc 0 

Autoimmunc thyroiditis 2 
Cryoglobulinaemic purpura 0 
Cold agglutinin syndromc 
(chronic) 2 

Polyar1eri1is nodosa O 
Sarcoidosi� O 
Epilcpsy 0 
Eczema solare l 
Unicaria 0 
Erythrodcrmia 0 
Psoriasis vulgaris 0 

Vitiligo 0 

Hepatomcgaly I 
Hepatospelenomegaly l 
Serological changes onl> 2 
Clinically healthy 0 

Not 
present 

2 
5 

3 

5 

I 
2 

0 

l 
J 
I 
l 
2 

4 

I 
Il 
2 

Total 

9 

Il 
4 

5 
3 
2 

2 
I 
I 
I 
2 
2 

I 
I 
5 

2 
13 
2 

carried out by lhe lcchnique described by Wagcr el al. 
(28) with a 4-day ob-.ervation 1ime.

Coombs test 

A direc1 Coombs antiglobulin test wns pcrformed accord
ing to the microtechnique developed by Wager cl al. (27).

l'rocessmg of s!.111 blopsles 

lmmunofluorescent examination o{ lhe skin was performed 
with biopsies taken from the uninvolved skin of thc fore
arm. The biopsies were immediately frozen with carbon 
dioxidc and sectioned in a cryostat at 6 ,,, The slides 
were wa�hed for 30 min in phosphate-buffe;.ed saline and 
incubated for 30 min in a moi�t chamber with FITC 
conjugated antisera. After incubation, the slides were 

Table IL Occurrence of different imm1111oglob11lins in 
the dermo-epidermal junclion, and immunoglobulin 
class of the antin11c!ec1r factors 

JgM 

Bound immuno-
globulins 9 

Antinuclear 
factors I 5 

lgG 

2 

lgM
lgM- IgG-
lgG lgA 

2 

13 

2 

0 

lgG
JgA 

0 

Total 

15 

30 

again washed for 30 min with PBS. The following antisern 
wcre used: for screening purpo�es, all thc biopsies wcrc 
stained with h0r)e anti-human globulin conjugated wilh 
FITC (Prngrcssive Laboratories, lnc., Bahimore, Md., 
USA; distributed by Roboz). Positive biopsies in the 
�creening examination were studied by FITC-conjugated 
anti,era agajn�t lgO, lgM, and JgA, manufnctured by 
Nordic Pharmaceuticals, Holland. 

Microscopy was performcd with Leitz Orthoplan 
fluorescence microscope using incident fight, Xenon light 
source, AL 485 exciter, and OG 515 barricr filters. 

RESULTS 

The occurrence of im munoglobulins in the dermo

epidermal junction 

fn 23 out of the 68 CBFP reactors, bound im
munoglobulins could be found in the dermo-epi

dermal junction. Of thesc 23 patients, 17 werc 
females and 6 males. Ten of the women were less 
than 40 years old. 

The clinical diagnoses or mam clinical symp
toms of the 68 CBFP reactors are presented in 
Table J in correlation with the occurrence of 
bound immunoglobulins. As seen from the Table, 
in 2 of the 9 patients with definite SLE, bound 
immunoglobulins could not be found in the dermo

cpidermal junction. One of them, a young woman 
ha ving corticosteroid treatment, had suffered from 
skin lesions typical of SLE, though at the timc 
of the study her skin was normal. The other 
one, a male patient, had never had skin lesions. 
He had been treated with corticosteroids 5 years 
previously, but at the time of the study he was in 
clinical remission. 

Six of the 11 patients, diagnosed as having 
probable SLE, had bound immunoglobulins in the 
skin. None of the 5 patients in whom bound im
munoglobulins could not be demonstrated in thc 
dermo-epidermal junction, was having cortico
steroid therapy, but I patient was rcceiving anti
malaria! drugs. Of the 4 patients diagnosed as 
having definite or probable rheurnatoid arthritis 
(RA), only I had bound immunoglobulins in  the 
dermo-epidcrmal junction. This patient was suf
fering from severe mutilating RA with systemic 
manifestations baving, in addition, bullous pem
phigoid. The patient's serum contained antibodies 
reacting with the basal membrane. 

As seen from Table I, cryoglobulinaernic pur
pura was the main diagnosis in 2 case�. One of 
them displayed the purpura-artbralgia-rheumatoid 

factor syndrome with cryoglobulinaemia of the 
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mixed IgG-IgM type. In none of them could im

munoglobulins be demonstrated in the dermo

epidermal junction, but cutaneous vessels showed 

fluorescence with the IF staining. Only one of the 

patients with miscellaneous dermatoses had im

munoglobulins in the dermo-epidermat junction. 

She was a 28-year-old-woman, admitted to our 
hospital bccause of light eruption. However. at 

the time of the study, her skin was normal. Ex
cept for arthralgia and migraine, she was clinically 

in apparent health. In the dermo-epidermal junc

tion, immunoglobulins IgG, IgM, and ]gA were 

demonstrated. In addition, she had antinuclear 

factors, thyroid antibodies, and cold agglutinins in 

her serum, 

Classificarion of rhe bound immunaglobulins 

By the use of specific antisera, sections of biopsies 
of 15 patients were studicd 10 ascertain the oc

currence of lgG, JgM, and IgA in the dermo

epidermal junction. The occurrence and class of 

bound immunoglobulins are presented in Table Il 

in correlation with the occurrence and class of 

ANF in lhe serum of the CBFP reactors. 

IgM was the most frequent immunoglobulin 

seen in the dermo-epidermal junction, found in 13 

out of the 15 tested cases. IgM was the sole dass 

of immunoglobulin in 9 cases, JgG in 1 case. This 

was the patient with bullous pemphigoid and con

firrned RA. Another patient with probable SLE 
had JgG and IgA bound lo the dermo-epidermal 
junction. He had small multiple leg ulcers, pur

pura, and recurrent deep thromboses despite 

strong circulaling anticoagulant activity of his 

Table TIT. The occurrence oj bound immunogfobulins 

in correfation witl, 1/re occurrence oj cirrnlating auto

anribodies in the serum 

Perceniages within parentheses 

Bound immunoglobulins 

No. of patiems ... 
A ntinuclear factors 
Rheumatoid factors 
Thyroid antibodies 
Cryoglobulins 
Direct Coombs test, 

positive 

Present 

23 
18 (78%) 
JO (43 %) 
10 (43 %) 
12 (52 %) 

7 (30%) 
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Not 
present 

45 
17 (38%) 
JO (22%) 
13 (29%) 
18 (40%) 

3 (7 %) 

Total 

68 
35 
20 
23 
30 

10 

Table IV. The occurrence of aminuc/ear factors and 

immunoglobulins in the dermo-epidermal jrmction 

compared with rhe results of standard serological tests 

Jor syphilis (STS) 

ANF f· ANF-

Bound immunoglobulins 
(\g) Jg.,. lg- Jg Jg-

Positive flocculation test 4 4 0 13 
Positive complement-

fixation test 0 4 0 I 

Both tests positive 14 9 5 14 

serum. In addition, in I female patient lgM was 

found in thc discoid lupus erythematosus lesions. 

In the uninvolved skin, no immunoglobulins could 

be demonstrated; she had therefore heen included 
in the patients lacking bound immunoglohulins in 
the dermo-epidermal junction. 

The occurrence of circulating awo-antibodies in 

rhe serum in correlation with bound immuno

globulins in the dermo-epidermal junction 

The scra of thc 68 CBFP reactors were furtller 

studied for the occurrence of circulating auto

antihodies (Table III). As seen in the Table, the 

occurrcnce of antinuclear factors, rheumatoid 
factors. thyroid antibodies, and antiglobulin anti

bodies (direct Coombs test) was higher in the 23 
patients with bound immunoglobulins than in the 
45 patients lacking bound immunoglobulins in the 

dermo-epidermal junction. On the other hand, as 

seen from the Table, in the occurrence of cryo

globu lins there was only a slight difference be

tween the two patient groups. 

The standard serological fests for syphilis (STS) 

The 68 CBFP reactors were evaluated with two 

flocculation tests and one complemenl-fixation 

test for syphilis. In Table IV, the results of these 

tests are presented in correlation with the oc

currence of bound immunoglobulins and anti

nuclear factors. The Table shows that 5 of the 
patients had a positive result only in the comple
ment-fixation test; in none of them could im

munoglobulins be demonstrated in the denno

epiderrnal junction. Nineteen of the patients with 

bound immunoglobulins showed a positive result 
in both flocculation and complement-fixation tests. 
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DISCUSSION 
The finding of bound imrnunoglobulins in the 

dermo-epidermal junction of the uninvolved skin 
has generally been accepted as an important 
diagnostic criterion for SLE (5, 6, 14, 25, 26). 
Howevcr. this phenomenon ha� also been ob
served in the basal membrane ✓One of thc skin 
of patient� with bullous pemphigoid (3), and in 
some cases of rosacea (2, 11, 21). 

In the present series of CBFP reactors, im
munoglobulins occurred rnostly in the uninvolved 
skin of patients diagnosed as ha\,ing definitc or 
probable SLE. Moreovcr, in the majority of the 
remaining cases with demonstrable immuno
globulins, there was clinical and /or scrological 
cvidence of an autoimmune disorder, though in
sufficient for a diagnosis of SLE. 

Cormanc et al. (7) have reportcd that in thcir 
series. TgG was apparently always present in the 
skin lesions of discoid lupus er) thematosus (DLE) 
and al�o in the uninvolved skin of SLE. IgM and 
TgA wcrc only coincidentally present. Tn rosacea, 
the classification of immunoglobulin has yielded 
results sim ilar to those obtained in SLE. (2, 11 ). 

Jn the present series, TgM was demonstratcd in 
the dermo-epidermal junction in 13 out of the 15 
cases tested with specific antisera. lgG as thc sole 
immunoglobulin was �een in only one case. a pa
tient with bullous pemphigoid and rheumatoid 
arthritis. rurthermore, lgM also seemed to be the 
most common immunoglobulin class with ANF
acti, it} in our serie�. From the point of \,iew of 
this finding, attention must be drawn to the oc
currence of rheumatoid factor activity (8). How
ever. only 7 out of thc 28 patients with ANF of 
the TgM or JgG-lgM type had rheumatoid factor 
acthil) in their serum. 

The prcsence of bound immunoglobulin� may 
be considered as a more specific finding for SLE 
than thc serum ANF-activity. Only a few of the 
patient, lacking sufficient evidence for a diagnosis 
of either dcfinite or probable SLE in the present 
series showed bound immunoglobulins as com
pared with ANF �erum activity. In accordance 
with the findings of Durnham et al. (4), circulating 
auto-antibodies occurrcd more frcquently in thc 
patient group with bound immunoglobulins. 

Tt was of special interest that in CBFP rcac
tors. the IgM class of immunoglobulins wa, most 
frequently found hoth in the dermo-epidermal 
junction and in tests for ANF. On the other 

hand, Aho (I) has shown that the B FP reactivity 
is mainly detccted in 19-S globulins, while syphi

litic lipoidal antibodies in latent syphilis are 
usually of the 7-S type. It is also known that SLE 
connected with a CBFP reaction (12) or rheuma
toicl factor aetivity (17) sccms to have a milder 
clinical course than in cases without these sero
logical aberrations. A predominance of TgM lype 
antibodies in cases with SLE may therefore sug
gest a better prognosis (cf. 12). 

The results of the standard serological tests for 
syphilis showed !hat none of the patients with a 
false positive reaclion only in the complement
fixation test, hacl immunoglobulins bound to the 
basal membrane zone. This is in accordance with 
the findings of Johansson et al. ( 13) who showed 
that patients with a false positive reaction only in 
a complcment-fixation te�L, arc usually eldcrly and 
lack signs of SLE. By contrast, such signs were 
often found in patients with false po�itive reac
tions in both flocculation and complement-fixa
tion tests or only in a flocculation test. 

The most consistent finding in the present study 
was the predominance of lgi\1 both in the dermo
epidermal junction and in 1\NF-activity. lt also 
became clear that CBFP reactors with immuno
globulins bound to the basal membranc zone show 
a greater tendency to S)-Stemic autoimmune dis
ease, especially of the SLE type, than patients 
lacking demonstrable immunoglobulins in the skin. 
The immunofluorescence rnethod may therefore 
be a useful means of selecting CBFP reactors 
requiring a follow-up study, as it is well known 
that ihe CBFP phenomenon may precede the 
development of an autoimrnune disordcr of SLE 
type by many years. 
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