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EDITORIAL 

Serodiagnosis of tuberculosis 

M. Ridell* 

In the developing countries, which have the majority 
of the world's population, tuberculosis is one of the 
most important infectious diseases, causing illness and 
death on a very large scale. In these counlries there 
ha<; been little or no decline of this disease during 
recent years and improved conlrol programmes and 
case identification are therefore imperative. In the de­
veloped countries tuberculosis is no longer among the 
most common diseases but it often causes diagnostic 
problems. More rapid methods for diagnosis would be 
a great advantage. Thus, a serodiagnostic test for 
tuberculosis would be extremely useful throughout the 
world. It would speed up diagnosis, and would be 
valuable when bacteriological proof is difficult to 
obtain, or when tuberculosis is part of a differential 
diagnosis. 

Attempts to develop serodiagnostic tests for tuber­
culosis have been made for more than ninety years. 
In 1898 ARLOING and CoURMENT published studies on 
agglutination of Mycobacterium tuberculosis cells 
using sera from patients with tuberculosis [1, 2]. Since 
that time a large number of publications have been 
made in this field (see review articles (3, 4]) and 
most serological techniques have been utilized. Most 
of the studies demonstrate similar results. They show 
that sera from patients with tuberculosis contain anti­
bodies against the tubercle bacillus. As a group the 
tuberculosis patients have much higher antibody titres 
than healthy controls or patients with other diseases. 
The variations within the groups are large, however, 
and the groups do overlap. False positives and false 
negatives occur frequently. The tests therefore have 
comparatively little diagnostic value and serodiagnostic 
tests for routine diagnosis are not in general use. 

There are several reasons for the failure to produce 
a serodiagnostic test which is both specific and sen­
sitive enough. Most tests developed so far have been 
based on antigen preparations such as culture filtrates, 
purified protein derivatives (PPD) or whole cells, and 
such preparations always contain many epitopes. Myco­
bacteria are rich in cross-reacting antigens and M. 
tuberculosis is known to share antigens with other 
species of Mycobacterium as well as with nocardiae, 
corynebacteria, rhodococci etc. [5). This may be the 
cause of the false positive tests amongst the controls, 
since these organisms abound in the enviroment and/ 
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or the normal human flora. A special problem in 
this respect is BCG vaccination, since M. tuberculo­
sis and M. bovis BCG arc immunologically very 
similar. A recent study by TURJ\'EER et al. [6] 
demonstrated the interference of BCG vaccination 
with the IgM and IgG response. 

A comparatively large number of false negatives 
have been shown in several studies, and may be 
explained by the presence of immune complexes. 
Several authors have shown that patients with tuber­
culosis not only have antibodies but also mycobac­
terial antigens circulating, which might therefore, 
result in the production of immune complex. CARR 
et al. [7] showed, for example, that most of the 
patient~ studied had immune complex. K.RAMBOVlTJs [8] 
reported that low antibody activity was assocated with 
heavy infection, suggesting that a release of myco­
bacterial antigens results in reduction of antibodies. 
Other investigators have not, however, found such a 
correlation [9 J. 

During the last ten years, some investigators have 
used purified antigens for serodiagnosis of tubercu­
losis. Thus, DANIEL and DEBANNE [4] used purified 
cytoplasmic proteins from unheated culture filtrates 
of M. tuberculosis. One antigen, designated antigen 5, 
was found to be more satisfactory in enzyme-linked 
immunosorbent assay (ELISA) serodiagnosis than ot11er 
antigens [10]. In a more recent ELISA study MA 
et al. [11] used antigen 5 for diagnosis of tuber­
culosis in China. Serum specimens were positive in 
73 of 84 patients and in none of the healthy control 
subjects. REGGJARDO et al. [12] used three purified 
glycolipids from M. bovis BCG as antigen in a 
haemagglutination test. They tested tuberculous patients 
and healthy contacts and found that 82% of the patients 
and 21% of the contacts gave positive responses. Two 
of the lipids used were phosphatidylinnasitol man nos ides 
which are common to a wide range of actinomycetes 
(13], thus explaining the many false positives. It may 
be mentioned that REGGJARDO et al. [12] found widely 
variable patterns of response to the three antigens and 
emphasized the importance of using a battery of tests, 
each with a separate antigen. Furthermore, antibody 
classes have been investigated demonstrating that IgG 
antibodies are more discriminative than IgA and IgM 
[14). GmsoN et al. []5] also showed that the discrimi­
nation between patients was greatly improved by assay 
of IgG in its four subclasses. Even if the studies 
mentioned have both false negatives and false positives, 
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the results are more promising than in many. of the 
earlier studies, and may thus lead to the development 
of a suitable serodiagnostic test for routine laboratory 
practice. 

Methods for the detection of mycobacterial antigens 
in body fluids have also been developed. Most of 
these studies have concerned tuberculous meningitis. 
Various methods, such as latex agglutination [16), passive 
haemagglutination [17], ELISA [18] and radioimmuno­
assay [19], have been used and in some studies 
monoclonal antibodies have been employed [17]. In these 
studies both false positives and false negatives also 
occur but the numbers are comparatively small. They 
may thus lead to new methods for rapid diagnosis 
of tuberculous meningitis. 

Despite the fact that attempts have been made for 
over ninety years, serological tests for tuberculosis 
are not in general use at routine diagnostic laboratories. 
It is tempting to conclude that such a test cannot 
be developed. However, the author remains convinced 
that such a pessimistic notion is false. During recent 
years several studies have yielded promising results 
with a substantial increase in both specificity and 
sensitivity. Tests, which include the demonstration of 
antibodies against several antigens specific for M. 
tuberculosis or the demonstration of several specific 
antigens, would probably result in even better results. 
The problem of the immune complex must also be 
solved in order to decrease the false negatives. It is 
likely that future tests will include assays for both 
antigens from and antibodies against the tuberculous 
organism [20]. Monoclonal antibodies will remain 
important in many respects: for the purification of 
specific antigens, for competitive inhibition tests, or 
for antigen capturing assays. Further research in these 
areasis essential and should lead to a useful serodiag­
nostic test. 

References 

1. Arloing S, Courrnent P. - Sur la recherche et la valeur 
clinique de !'agglutination du bacille de Koch par le serum 
sanguin de l'homme. CR Acad Sci, 1898, 425~28. 
2. Arloing S, Courrnent P. - Serum diagnosis of tuberculosis. 
Boston Med Surg J, 1904, 151, 617-623. 
3. Lind A, Ridell M. - Immunologically based diagnostic 
tests. Humoral antibody methods. In: The Mycobacteria. A 
source book. G.P. Kubica and L.G. Wayne eds, Dek.ker, New 
York, 1984, pp. 221-248. 
4. Daniel TM, Debanne SM. - The serodiagnosis of tub­
erculosis and other mycobacterial diseases by enzyme lir..ked 
immunosorbentassay.AmRevRespir Dis, 1987,135,1137-1151. 
5. Ridell M. - Cross-reactivity between Mycobacterium 

tuberculosis H37Rv and various Actinomycctes and related 
organisms. Tubercle, 1983, 64, 211-216. 
6. Turneer M, van Vooren JP, Nyabenda J, Legros P, 
Lecomte A, Thiriaux J, Serruys E, Yemault JC. - The humoral 
response after BCG vaccination in humans: consequences for 
the serodiagnosis of tuberculosis. Eur Respir J, (in press). 
7. Carr RI, Chakraborty AK, Brunda MJ, Davidson PT, 
Damle P, Hardtke MA, Gilbride KJ, Miden P. - Immune 
complexes and antibodies to BCG in sera fTOm patients with 
mycobacterial infections. Clin ~p lmmunol, 1980,39, 562- 566. 
8. Krambovitis E. - Detection of antibodies to Mycobacterium 
tuberculosis plasma membrane antigens by enzyme-linked 
immunosorbent assay. J Med Microbial, 1986, 21, 257- 264. 
9. Brostoff J, Lenzini L, Rottoli P, Rortoli L. -Immune com­
plexes in the spectntm of tuberculosis. Tubercle, 1981, 62, 
169-173. 
10. Benjamin RG, Debanne SM, Ma Y, Daniel TM. 
- Evaluation of Mycobacterial antigens in an enzyme-linked 
immunosorbent assay (ELISA) for the serodiagnosis of 
tuberculosis. J Med Microbiol, 1984, 18, 309- 318. 
11. Ma Y, Wang YM, Daniel TM. - Enzyme-linked im­
munosorbent assay using Mycobacterium tuberculosis antigen 
5 for the diagnosis of pulmonary tuberculosis in China. Am Rev 
Respir Dis, 1986, 134, 1273- 1275. 
12. Reggiardo Z, Aber VR, Mitchison DA, Devi S. -
Hemagglutination tests for tuberculosis with mycobacterial 
glycolipid antigens. Am Rev Respir Dis, 1981, 124, 21-25. 
13. Minnikin DE. - Lipids: complex lipid.~. their chemistry, 
biosynthesis and roles.ln: The Biology of the Mycobacteria, C. 
Ratledge and J. Stanford eds, 1982, pp. 95-186. 
14. Grange JM, Gibson JA, Nassau E, Kardjito T. - Enzyme­
linked immunosorbent assay (ELlS A): a study of antibodies to 
Mycobacterium tuberculosis in the IgG, IgA and lgM classes in 
tuberculosis, sarcoidosis and Crohn's disease. Tubercle, 1980, 
61, 145- 152. 
15. Gibson JA, Grange JM, Swanson Beck J, Kardjito T. -
Specific antibody in the subclasses of immunoglobulin G in 
patients with smear positive pulmonary tuberculosis. Eur J Respir 
Dis, 1981, 70, 29- 34. 
16. Krambovitis E, Mclllmurray MB, Lock PE, Hendrickse 
W, Holzel H. - Rapid diagnosis of tuberculous meningitis 
by latex agglutination. Lancet, 1984, 2, 1229-1231. 
17. Chandranmki A, Allen PRJ, Keen M, Ivanyi I.­
Detection of mycobacterial antigen and antibodies in the 
cerebrospinal fluid of patients with tuberculous menin­
gitis. J Med Microbiol, 1985, 20, 239-247. 
18. Kadival GV, Mazarelo TBMS, Chaparas SD. - Sensi­
tivity and specificity of enzyme-linked immunosorbent assay 
in the detection of antigen in tuberculosis meningitis cere­
brospinal fluids. J Clin Microbiol, 1986, 23, 901-904. 
19. Kadival GV, Mazarelo TBMS, Chaparas SD. - Radio 
immunoassay for detecting Mycobacterium tuberculosis 
antigen in cerebrospinal fluids of patients with tuberculous 
meningitis. J Infect Dis, 1987, 155, 608-611. 
20. Krambovitis E, Harris M, Hughes DTD. - Improved 
serodiagnosis of tuberculosis using two assay tests. J Clin 
Pathol, 1986, 39, 779-785. 


