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SYNOPSIS 

Forty seven patients with tuberculosis of various severity and 
duration on treatment were skin -prick tested once to tuberculin 
PPD RT 23 solution on an outpatient basis for the presence of im- 
mediate hypersensitivity reaction. Six patients were positive with 
small weals. Five of these six had severe tuberculosis (tour out or 
eleven with far advanced culture -positive pulmonary disease and 
one with miliary tuberculosis) in contrast to one out of seventeen 
with minimal pulmonary tuberculosis. The other patients with 
negative results comprised one with tuberculous lymphadenitis, 
another with a solitary pulmonary tuberculoma, four with tuber- 
culous pleural effusion and thirteen with moderately advanced 
pulmonary tuberculosis. 

Tuberculin skin testing gives five distinct temporal responses. 
The significance of the immediate response is not known. It is 
suggested that patients with more severe disease are more likely 
to produce IgE antibodies to tuberculin. 

INTRODUCTION 

The tuberculin skin tests have been the traditional method of 
diagnosing infections with Mycobacterium tuberculosis. Purified 
protein derivative (PPD) injected intracutaneously (Mantoux Test) 
is used diagnostically to detect delayed hypersensitivity as tuber- 
culosis is the classic example of a disease that is controlled 
almost entirely by cell -mediated immunity involving the 
macrophage as the effector cell and the lymphocyte (especially 
the T -cell) as the immunoresponsive cell (1). Humoral immunity is 
also present in tuberculous patients and antibodies to 
mycobacterial antigens of the IgG, IgM and IgA classes have been 
documented (2). Tuberculin has been shown to cause other 
distinct dermal reactions besides the typical type IV hypersen- 
sitivity. These include an immediate (type I), an early (type Ill) reac- 
tion and a Listeria-type response due to macrophage activation 
detectable at 24 hours (3). 

This study sought to define if the presence of immediate type I 

hypersensitivity reaction of tuberculous patients to tuberculin in- 

dicated severity of the disease. 
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PATIENTS AND METHOD 

Forty seven patients on treatment for tuberculosis at 
the outpatient clinic were skin -prick tested to three 
solutions, viz, negative control, positive control with 
histamine 1 mg/ml and PPD RT 23 solution. They were 
consecutive patients seen at the chest clinic on Thurs- 
day mornings by me over a month. Details of the 
methodology of skin -prick testing are given elsewhere 
(4). 

The patients ranged from 16 to 75 years of age. 
Nineteen were females. One was a European, three 
Indians, eight Malays and the rest Chinese. All except 
one had post -primary tuberculosis. One patient had 
tuberculous lymphadenitis, one a tuberculoma in his 
right lung, four had only tuberculous pleural effusion 
and the rest pulmonary tuberculosis. Of the remaining 
41 patients with pulmonary tuberculosis, 17 had 
minimal disease, 13 moderately advanced disease and 
11 had far advanced disease (of which one had miliary 
tuberculosis and another tuberculous orchitis as well). 
Twenty one of these 41 patients were sputum culture - 
positive for niacin -positive mycobacteria. Three of the 
patients had relapsed pulmonary tuberculosis while 
another six had concomitant diabetes mellitus (all 
nine were sputum culture -positive patients). 

Skin -prick testing was carried out once in each 
patient but at various stages during disease treatment 
ranging from the day treatment started to 2 years 5 
months after the initiation of therapy i.e. 5 months 
after all therapy had ceased. All patients were on 
standard antituberculous therapy consisting of 
regimens using streptomycin, ethambutol, para - 
amino -salicylic acid, or isoniazid while relapsed 
patients had also rifampicin, kanamycin or 
pyrazinamide as well. 

RESULTS 

Six of these 47 patients reacted positively to the skin - 
prick test with a small weal after 15 to 20 minutes. 
None reacted to the negative control solution. These 
weals were better felt than seen because they were 
small. Three were males, two Malays, one Indian and 
three Chinese. None was diabetic. One had minimal 
apical, culture -negative tuberculosis (Mantoux reac- 
tion 10 mm), another miliary tuberculosis (Mantoux 
reaction 18 mm) and four had far -advanced culture - 
positive disease where the Mantoux test to PPD RT 23, 
1 TU was not indicated. The skin -prick tests were done 
in these six patients at one, two, four, sixteen (two 
patients) and 29 months from the day therapy started. 

DISCUSSION 

Of the various dermal reactions to intracutaneous 
tuberculin, the Arthus reaction may account for the 
type Ill reaction seen at 6-8 hours as IgG, IgM and IgA 
antibodies have been reported although their correla- 
tion was not significant (2). The immediate reaction to 
intracutaneous tuberculin probably is IgE-mediated 
but of the three available methods for documenting 
type I reactions, the prick test is superior to the 
scratch test and the intracutaneous test, and with 
appropriate extracts, it serves to identify almost all 
the subjects with specific IgE antibody (5). Weal sizes 
correlate significantly with the amounts of the 
specific IgE antibodies (5). 

In an early study of humoral antibodies to com- 
ponents derived from mycobacterium tuberculosis, 
Bardana, McClatchy, Farr and Minden (6) found the 
universal occurrence of antibodies to tubercle bacilli 

in sera from non -tuberculous and tuberculous in- 
dividuals. More recently, Grange, Gibson, Batty and 
Kardjito (7) in assessing the specificity of the humoral 
response to soluble mycobacterial antigens in tuber- 
culosis concluded that the availability of highly 
purified soluble antigens specific for mycobacterium 
tuberculosis would not permit more cases of tuber- 
culosis to be diagnosed serologically although the 
most discriminating class of immunoglobulin was Ig G 
while the least was IgM (8). In all these reports, there 
was no mention of the IgE response. Dannenberg (9) 
stated that tuberculosis remains the classic example 
of a disease that is controlled almost entirely by cell - 
mediated immunity. Collins (10) in a review of the 
immunology of tuberculosis saw little or no role of 
specific immunoglobulins in anti -tuberculous im- 
munity. 

Despite the foregoing, tuberculin testing has been 
observed to give five distinct responses occurring im- 
mediately after injection, and after 30 minutes, 6-8 
hours, 24 hours and 48 hours (11). The degree of reac- 
tion at 6-8 correlated significantly with the levels of 
specific antibodies in the IgG and IgA classes and the 
48 hour response with specific antibodies in the IgG 
class. In the same study (11), 15 (16.7%) out of 90 
patients showed an immediate response, a rate com- 
parable to this study where 6 (12.8%) out of 47 patients 
were positive although the more sensitive prick test 
was used instead. 

There is a suggestion from this study that those 
patients with more severe disease were more likely to 
produce IgE antibodies to tuberculin (one out of 17 
with minimal versus four our of 11 with far advanced 
pulmonary tuberculosis and the sole patient with 
miliary tuberculosis). Kardjito and Grange (11) noted 
however that none of the skin -test peaks correlated 
with the extent of disease or with the presence of 
cavitation but they did not give the breakdown of 
disease severity in the 15 patients showing immediate 
response after skin testing. Immediate reactions to 
prick tests however, may be mediated by antibodies 
other than IgE (5) though this is rare, and immediate 
hypersensitivity to the constituents of the diluent used 
in PPD RT 23 is not unknown (1). 

Len.zini, Rottoli and Rottoli (12) classified patients 
with tuberculosis into two polar groups, those reactive 
showing good cell -mediated immunity with little or no 
antibody formation and those unreactive with poor 
cellular responses but exuberant antibody production. 
As five out of the six patients with immediate 
hypersensitivity reaction to tuberculin had severe 
disease, this could fit into the unreactive group of the 
above classification where the IgE response would 
presumably represent part of the total exuberant an- 
tibody production. 
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