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Abstract

In 2011, the WHO banned the use of serological tests for the detection of antibodies against mycobacteria. This
ban rests on a meta-analysis that observed a disparity in accuracy and specificity of results reported in various
studies using this technique. All the included results were either level II observational studies or level III expert
opinions. The immense majority of studies on other aspects of TB, as microscopy and vaccine efficacy, also pertain
to these levels and present the same spread of results. The WHO policy statement rests on incorrect and invalid
evidence. The experts analysed a pool of published studies of widely divergent quality, using different serological
markers, and drew thereupon conclusions on quality of the serological test itself instead of on the quality of the
studies analysed. In addition, the authors of the meta-analysis report results that are sometimes incorrect, drew
conclusions on incomplete data, removed publications from their study using dubious reasons, lumped together
results that should have been analysed separately and finally failed to take into consideration the value of the golden
diagnostic methods used today. I intend to prove that serology is a very useful complementary tool in the diagnostic
and prognostic of mycobacterial infections and that, had the WHO based their analysis on the complete information
available, they would have supported the use of some serological tools for the diagnosis of TB instead of banning
them.
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Introduction
The monitoring of the humoral immune status of TB patients is

considered useless by the mycobacterial community because, in 1974,
Middlebrook reported no benefit from a transfer of immune serum to
rabbits experimentally challenged with aerobic TB [1]. The uselessness
of humoral antibodies was therewith supposedly demonstrated and
comforted by many fruitless attempts to develop a test for the detection
of human antibodies against TB. The mycobacterial community did
not take into consideration the fact that humans and rabbits are
different species which may not react similarly to a TB challenge, nor
that the type of antibody used to inactivate the antigen is crucial [2].
The importance of the immunological aspect of TB and leprosy was
determined in 1990 [3] but ignored by the scientific community. This
importance was again stressed in 1998 [4] but given no heed: the
dogma had been established and became immutable. Reduction of the
TB problem to detection and compliance without due consideration of
the immunological status of each individually treated patient is still the
current approach [5]. Contemporary textbooks on clinical tuberculosis
largely ignore the humoral immune responses of patients, as if none
occurs or else is without any importance. No concern is shown either
for the influence of the individual immune response of the patients on
the outcome of a treatment or for the influence of the applied drugs on
the immune system of the patient. All efforts are directed at the
detection of the pathogen, which triggers standardized treatment
indistinctly applied to all. New sophisticated methods for antigen
detection, search for new drugs and new vaccines demand huge public

subventions and lavish expenditures on research and development
produce an impressive quantity of results but fail to produce qualitative
applications. Investigators who function within this paradigm prefer to
question the validity of facts that challenge their paradigm rather than
question the paradigm itself. The optimistic belief that all that is
needed to eradicate TB is the detection of the pathogen together with
the use of vaccine and drugs to “stamp the bug out” have been
shattered by its recent upsurge that is in majority linked to diagnostic
failure.

The re-emergence of TB despite the standardized diagnostic and
treatment methods indicates that there is a problem in the
understanding of its pathologic process and that this process is in great
need of revision. There is now a large body of evidence that proves that
there is a humoral response during tuberculosis and that this humoral
response is linked to disease outcome. Serology may thus help to
improve the understanding of TB pathology. The detection of
antibodies in association with antigen-detection tests have been found
useful for diagnosis and prognosis [6,7] as well as to monitor illness
[8]. In particular, the ELISA tests for anti-TB antibodies manufactured
by Anda Biologicals [9] have been used in India for over 25 years to
diagnose TB cases that cannot be detected by conventional methods.
The decision of the WHO to ban the use of antibody detection for TB
diagnosis [10,11] is based on a single meta-analysis report [12] that, on
close inspection, was poorly made and biased [13]. Furthermore, this
analysis fails to take into account the poor results obtained with
conventional TB diagnosis methods. This decision by the WHO
deprived the clinicians from a diagnostic tool that has proven to be of
invaluable assistance in TB diagnosis and prognosis despite claims to
the contrary.
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The WHO ban on TB-serodiagnostics
The WHO pronounced in 2011 a ban on the serodiagnosis of

tuberculous infections [10,11]. This decision was based on the results
of a meta-analysis of published evaluations of the accuracy and
specificity of antibody diagnostic tests [12], and on a cost-effectiveness
study performed in India on an hypothetic population [14]. The main
criticism advanced by WHO to justify the ban was the spread from 0%
to 100% (sensitivity, specificity) of some results obtained in different
studies and the absence of a stringent evaluation process applied to the
tests analysed [15].

These rejected studies were Level II observational studies and Level
III expert opinion studies, which is also the case for more than half of
the studies used to establish current recommendations of the
Infectious Diseases Society of America [16]. A recent generation of
doctors wants to make decisions on evidence-based medicine and
applies the conclusions of randomized, controlled trials to clinical
decision making, i.e. Level I evidence [15]. However, the influence of a
randomized controlled trial-no matter how well conducted-pales in
comparison with the silent despair of a MDR-TB patient in category II
failure. Adverse anecdote Level IV evidence [17] is more convincing
than even the tightest of confidence intervals. Anecdotal evidence is an
inherent part of medicine. Medicine was, is and will always be an art.

The WHO claims that new diagnostic tests must meet the level of
performance reached by microscopy taken as the gold standard, i.e.
75% sensitivity and 98% specificity [18]. The claimed performance of
microscopy was obtained by evaluating the test in regions with a very
high TB incidence and using only adult patients with secondary
pulmonary TB. With a high TB incidence, the vast majority of the
patients analysed were M. tuberculosis microscopy-positive and the
specificity was thus near 100%. The lower value reported for the
sensitivity (75%) was traced to errors in the manipulation and
examination of the microscopic slides. A more realistic evaluation of
the sensitivity varies from 20% to 80% in pulmonary cases, due to lack
of electricity, dirty lenses, contamination in stains, poor quality of
sputum, fatigue of the microscopist, primary cases and paucibacillary
cases. The sensitivity of microscopy in very young children and in the
elderly is also very low due to their inability to produce the required
sputum sample. In addition, microscopy does not detect extra-
pulmonary cases, which account for at least 30% of all TB patients.
These last three groups of patients belong to the TB population and
their exclusion when determining the sensitivity of a diagnostic test is
not justified, yet repeatedly done where microscopy is concerned.

Flaws in the meta-analysis used by the WHO to decide on
banning serological TB tests

For a large number of studies used in the meta-analysis that drove
the WHO to ban serological tests for TB, the authors accuse the
authors of the clinical trials to have conflicts of interests on the ground
that the diagnostic kits used in the studies were donated by the
manufacturers. This is a standard practice in all clinical trials, included
those performed by the WHO itself, as was the case for their analysis of
TB-rapid tests, as well as all the trials performed by FIND while
evaluating new diagnostic tests for TB, malaria and other tropical
diseases. As a general rule, it is asked that the manufacturer bears at
least the cost of the test being evaluated. The real question that should
have been asked was: did the manufacturer control the publication of
the results. In most small trials of that nature, this is not the case, the

independence of the investigators being guaranteed by agreements and
contracts prior to the trials.

WHO claims that the accuracy of investigated tests is even lower
than reported because bad results would not have been published? This
assumption is proven false by the meta-analysis itself that included
many “negative” publications. The authors of the meta analysis present
an assumption that seems true on the surface but that does not take
into account two facts: 1) publications on clinical trials differ from
those reporting fundamental science in that negative results are just as
important as positive ones and 2) the drive for investigators to publish
is stronger than any pressure most diagnostic test manufacturer can
exert to prevent it.

The authors claim to have accurately reported the result of the trials
they included in their meta-analysis. This is not true on several
occasions. For example, results concerning pulmonary cases, obtained
in Gevaudan’s study [19] were not mentioned in the meta analysis and
only extra-pulmonary cases were considered but no difference was
drawn between IgG and IgM antibodies for the evaluation of the
results, which confused the outcome. Similarly, the results obtained
with pulmonary cases by Alifano [20] are included in the meta-
analysis, but not those reported in the same paper and a subsequent
paper [21] on extrapulmonary cases. The meta-analysis made no
difference between IgG, IgM and IgA antibodies, while each has their
separate use in diagnosis, as is the case in other diseases such as
Mononucleosis and Dengue. IgM detection would be used to detect
primary disease in children and adults, the fact that the trials have a
low percentage of IgM positive cases only indicates, as with other
diseases, that most patients suffer from secondary infections. IgG
would be used to confirm secondary or long-standing disease.
Detection of IgA has a particular use in TB, as this class of antibodies
can still be detected in most but not all cases of immuno-suppression.
To lump the results of all these tests together is a gross mistake that
indicates that the authors did not understand TB pathogenesis. In
addition, the American Statistical Association warned that the reliance
on statistical analysis using the P value to issue policy directives is
fundamentally erroneous: “The society’s members had become
increasingly concerned that the P value was being misapplied in ways
that cast doubt on statistics generally. In its statement, the ASA advises
researchers to avoid drawing scientific conclusions or making policy
decisions based on P values alone” [13].

The WHO policy statement claims that no tests were made on
infants and children. I report here 7 authors who published on this
subject [22-28]. As indicated above, some of these studies are negative,
as they report poor sensitivity in primary cases.

The policy statement of WHO claims that only one test (SDHO
rapid test) was made on HIV populations. I report here four studies on
the subject [29-32]. All reported poor sensitivity. Yet, the study [32]
referenced as #5 in the indicting meta-analysis, announces 50%
sensitivity for the Anda-TB test in HIV- patients. Production of
humoral antibodies in HIV-infected subjects is rare because the
immuno-depression inflicted by HIV also affects TB: the negative
results observed are not “false negatives” but “true negatives” traced to
immuno-depression. The study [32] mentioned in reference #5 of the
meta analysis presents a particular interest because it also focused on
the identification of latent infections. Basing its judgment on
references #3 and #24, it reported for the Anda Biologicals TB ELISA a
positivity rate of 30.8%, which was said to be about 10 times higher
than the expected conversion rate of 3% to 5% from latent TB infection
to active TB infection rates. The cited reference #3 is the guidelines of
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the American Thoracic Society [33]. These guidelines accept the 4.7%
conversion rate that was found in a study on UK school children aged
14-19 years [34]. However, TB conversion can occur more than 10
years after infection and will increase with decreasing health: a
conversion rate measured in the 14-19 year old segment of the
population cannot be extended to a whole population. In addition, the
conversion rate in the UK, a low TB incidence country where the
majority of the population is healthy, will be different from that in a
high TB incidence country, such as India, where the study on the
Anda-TB test was performed. In fact, reference #24 of the same
publication [33] refers to a US study that upgrades this evaluation to at
least 20% [35]. This evaluation of 20% or more of reactivation risk
reflects more accurately the true level of the conversion rate in a
general population in regions with a high TB incidence. If the authors
of the different studies [12,32] had drawn correct conclusions from
their own data and references, the Anda-TB test would have appeared
as an excellent test to detect latent infections and the WHO would not
have banned it.

We acknowledge that tests based on different immunological
responses cannot always give an identical answer; it rests on the
clinician to decide which test is most appropriate for the patient.

Value of the cost/effectiveness analysis
The evaluation of the cost of ELISA TB tests made in the publication

[14] used by WHO to determine its policy is based on an analysis of a
hypothetical Indian population. It states: “Since Anda-TB is likely to
outperform more poorly studied in-house serological tests and less
accurate rapid test formats, and laboratory accuracy is likely to exceed
that in the field, our analysis likely overestimates the accuracy of
serology”. The 3 assumptions “likely” included in this single sentence
applied to a virtual population invalidate the conclusions of the cost
analysis. Contrary to the dubious claim made in this statement that
rests on three unverified assumptions, the accuracy of the serology is
by no means overestimated. Besides, the evaluation of a benefit versus
cost is in itself subject to debate, as is the price of the serological test
reported in the study. The correlation of cost with effectiveness [36]
states that a year of life in the US is worth $50,000 in medical bills. But
is such a callous evaluation appropriate? What will be the opinion of a
TB patient if the clinician proposes him to save a few rupees and leave
him with the wrong diagnosis, the wrong prognosis, a treatment
delayed by about 12.5 days to obtain confirmation by culture, or an
untreated latent infection? In any case, our inquiries in the matter of
price suggest that the real cost of a serological test for TB in India is 1/3
that reported in the study: a survey of the prices in Delhi and Mumbai
indicated a cost varying from 7 to 12 $. You will note that the price
indicated in the cost-effectiveness study is surprisingly not
substantiated by reference to any financial study or data.

The Anda-TB Elisa test
A60 antibodies in normal populations, non-tuberculosis patients

and groups at risk: It has been shown that 4% of the general population
in low TB incidence countries has low but significant levels of anti-A60
antibodies [37]. Additional research indicated that these 4% were
restricted to two groups of persons, HIV-seropositive groups and drug
addicts, both of which are high exposure groups [38]. It has been
demonstrated that, within a group of workers, healthy persons in
contact with the general population and therefore at higher risk of
exposure, had higher anti-TB titres than those employed in

administrative tasks [39]. Transplant patients and some cancer patients
are also at risk [7,40,41].

Production of antibodies in tuberculosis patients: The production of
antibodies of classes IgG, IgM and IgA in pulmonary tuberculosis, in
extra-pulmonary tuberculosis, in vaccinated infants has been
abundantly analysed and demonstrated that these are variable due to
spontaneous immune-depression induced by the pathogen, due to
man-made depression due to the drugs used, and give valuable
information that may be exploited to improve the treatment.

A patient devoid of IgG antibodies at entry may fail to produce
significant amounts of IgG antibody during treatment but the
treatment may eliminate the pathogen (negative cultures) without
restoring his immunological defences. Low levels of antibodies at the
start of the treatment may be timidly amplified during treatment. A
high level of antibodies at entry may be amplified during treatment.
Most interestingly, patients with low levels of antibody at entry, whose
first three months of treatment do not improve antibodies production,
may show a spectacular surge of antibodies and recovery when the
clinician modifies the regimen [8].

Patients followed for IgG, IgM and IgA antibodies’ production may
produce none at the beginning of the first treatment but may increase
them significantly as soon as treatment is started, and decline again to
base level with recovery, which is disquieting. No sign of
immunological booster effect can be observed on either IgG or IgA
antibody production during a secondary infection, but well an
unexpected production of IgM antibodies, as if the patient were
without immunological memory.

TB antibodies’ production in patients is personalised, sometimes
associated with an immuno-depression affecting in a different ways all
three classes of antibodies, and its value cannot be assessed with a
statistical approach build on linear decreases.

Conclusion
Reduction of the TB diagnostic problem to antigen detection largely

contributes to the current failure to eradicate this disease. Heterodox
views should be evaluated on their merits and not excluded on
sentimental grounds: bad news is not necessary false. If publications on
humoral responses are given credit, evaluated properly and integrated
[42-46], the following conclusions are drawn:

1. The humoral immune response to TB is just as important as the
cellular one, and is subject to partial to total suppression by the
pathogen. The depression may independently influence production of
IgG, IgM, or IgA anti-TB antibodies in different patients. A heavy
bacterial load may correspond to a negative serology.

2. One third of humanity is infected by a mycobacterial entity but
most mycobacterial infections are latent, indicating that TB is an
inefficient pathogen needing particular conditions to develop disease.
Antibody detection is a good means to discover the latent cases prone
to convert.

3. Mycobacterial infections revealed by the presence of antibodies
are observed with variable frequency in non-tuberculosis patients
suffering from diverse diseases. Not all diseases allow a mycobacterial-
superposed infection.

4. An immunosuppressive drug may demonstrate an anti-TB
activity in vitro but its immunosuppressive activity will remain
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concealed. In patients, the immunosuppression of the drug will add to
the immunosuppression induced by TB.

5. BCG rarely elicits IgG antibodies against the mycobacterial
dominant A60-antigen in vaccinated newborns. Transferred maternal
antibodies may impair the efficacy of the vaccination.

Contrary to the conclusions of the meta-analysis and of the cost-
effectiveness studies used by the WHO to determine its policy
regarding TB and serodiagnosis, serological tests, at least those based
on A60, have their use and are not as expensive as claimed.

The WHO policy statement rests on incorrect and invalid evidence.
The experts who wrote the article used by the WHO to formulate its
policy analysed a pool of published studies of widely divergent quality
and drew thereupon conclusions not on the quality of the studies
analysed but on the quality of the serological test itself. The meta-
analysis is also fraught with errors. The first duty of meta-analysts,
reviewers and policy makers is to evaluate the worth of the analysed
and reviewed material and discard those publications that do not meet
academic standards or are obviously marred with errors in design and
technique, the second is to evaluate the validity of the conclusions
drawn from correctly performed studies, and the third is to make
correct recommendations based on these correct conclusions. The
meta-analysis failed in this (and resulted in the WHO adopting a
policy banning all serological tests for TB diagnosis).

The Western management of the TB problem has chosen to ignore
the reality of the global situation and the urgency of solutions sensibly
adapted to its needs. An efficient and responsible health system will
evaluate basic new discoveries in clinical trials that lead to standards of
good medical practice. These will themselves uncover the exceptions
that will generate new basic investigations, new diagnostics and new
therapeutics. Contrary to other fields of infectious diseases,
contributions to TB made by investigators not belonging to the main
stream have been rejected or ignored during decades, with emphasis
maintained on antigen detection, standard-operating-procedures and
directly-observed-therapy-short term. Unfortunately, this procedure
has been shown to be imperfect. In view of this, it is laudable that the
WHO and other groups such as FIND aim to reach a perfect
diagnostic and therapeutic solution, but in view of the TB pathology,
such aims may prove unattainable. On the other hand, at least in the
field of diagnosis, we have tools that complement the standard ones
and that are even more efficient than them in some groups of people.
Let us determine their strengths and weaknesses and use them when
required. The Indian health system evaluated the serology of TB in this
spirit. Its use not only allowed to detect a large number of TB patients
negative with the conventional methods, but it also allowed to uncover
hitherto unsuspected aspects of the tuberculosis problem.
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