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CORRESPONDENCE

Can LED fluorescence microscopy 
replace Ziehl-Neelsen microscopy 
in tuberculosis detection? 

Ziehl-Neelsen (ZN) acid-fast bacilli (AFB) micros-
copy, which detects only about 50% of pulmonary 
tuberculosis patients in the community, is the corner-
stone worldwide for the diagnosis of tuberculosis, as, 
apart from other constraints, it is infl uenced by the 
laboratory workload, stain quality and light micro-
scope conditions in the fi eld. In comparison to ZN 
microscopy, conventional (mercury vapour lamp) 
fl uorescence microscopy (CFM), based on auramine 
phenol staining, can detect approximately 5–10% 
more AFB positive smears.1 However, CFM is used 
only in specialised laboratories and not in peripheral 
health institutions due to the requirement for ex-
pensive mercury vapour lamps and darkroom facili-
ties. The light emitting-diode (LED) microscope, with 
its inexpensive, long-life LED lamps, is a boon to 
mycobacteriologists.

The LED microscope can be housed and slides ex-
amined in an ordinary, well-lit room. Its major ad-
vantage is the ease of examination with 40×/20× 
objectives. Laboratory technicians (LTs) feel less fa-
tigue on examining the slides, thus increasing the 
chances of AFB detection in paucibacillary samples. 

The World Health Organization recently recom-
mended both the use of LED FM and replacing ZN 
microscopy in a phased manner. However, this gives 
rise to the following issues: 1) less experienced LTs 
are likely to commit false-positive errors,2 as impuri-
ties in auramine stains and artefacts such as blood3 in 
the sputum will fl uoresce like AFB; 2) detection of at 
least three AFB in a smear is likely to be highly con-
fi rmative of culture-positive TB;4 3) AFB damaged by 
anti-tuberculosis drugs during treatment stain better 
with auramine than carbol fuchsin;5 4) positive smears 
are not checked before reporting the results in the 
fi eld; and 5) there is a paucity of knowledge about 
the adequacy of training on LED FM and on the 
quality of FM reporting in programmatic conditions: 
doubtful smears encountered with LED FM should 
be restained by ZN and verifi ed until the technicians 
are fully familiar with LED FM microscopy. 
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In reply

Drs. Das and Selvakumar warn against rolling out 
LED fl uorescence microscopy (FM) without a valida-
tion period during which scanty and doubtful results 
are confi rmed by Ziehl-Neelsen microscopy (ZN). We 
disagree. Confi rmation or validation of FM by ZN 
microscopy may reduce the gains in sensitivity and 
laboratory effi ciency anticipated upon switching to 
LED FM. As the less sensitive method, ZN will often 
miss rare acid-fast bacilli (AFB) detected in FM, 
which may also be washed off during restaining,1 so 
that freshly trained technicians start to mistrust and 
no longer report scanty results. In our experience, al-
ternative approaches can ensure quality without ad-
versely affecting sensitivity or workload. 

Initial training must be provided by staff experi-
enced in using LED FM in everyday practice. Build-
ing a cadre of such trainers is a necessary prerequisite 
for widespread implementation of LED FM. Training 
should include suffi cient supervision and practice time 
to allow the trainees to become confi dent in differen-
tiating artefacts from AFB, a skill that makes profi -
ciency in LED FM harder to acquire than in ZN mi-
croscopy. Where there is uncertainty, trainees should 
be taught to switch from a 20× to a 40× or 50× ob-
jective lens for confi rmation.2 On-site supervision 
and rechecking of a suffi ciently large sample should 
be performed rapidly after LED FM implementation, 
with re-training, additional supervision and recheck-
ing as needed to ensure profi ciency and to reduce not 
only false positives, but also false negatives. 

Concerning objective lenses, some manuals have 
recommended scanning with a 40× rather than with 
the preferred 20× lens. The fi eld of view of the 20× 
objective is 3–4 times larger than that of the 40× ob-
jective and 25 times larger than that of the 100× 
objective used for ZN microscopy (older texts mis-
takenly state that the fi eld of view is 10–12 times 
larger).3 Under time pressure, technicians may tend 
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to review fewer fi elds than recommended before de-
claring a sputum smear negative, but viewing just 
four fi elds through the 20× objective will already cor-
respond to the 100 fi elds required by ZN. Examining 
one full length of a smear corresponds to 500 ZN 
fi elds, and gives the greatest chance for LED FM to 
fulfi l its promise of increased sensitivity. 

As with any technology, poor implementation of 
LED FM may lead to underperformance. Fortunately, 
each of these pitfalls—hasty and poor training, over-
reading of scanty smears with ZN, and the use of 
40× or even 100× objectives for screening—can be 
overcome by using better approaches for training and 
quality assurance. These may vary from setting to 
setting and with the experience of the microscopist. 
To date, we have not seen any published studies mea-
suring LED FM profi ciency after different lengths of 
training. Such studies are critical to ensure that scale-
up of LED FM achieves the goals of reducing labora-
tory workload and increasing case detection, without 
increasing false-positive diagnoses. 
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Change to patient-centred terminology 
in tuberculosis: an important step, but 
what about the treatment strategies?

We read with great interest the article of Zachariah et 
al. and welcome the refl ection and recommendation 

towards more patient-centred terminology in tuber-
culosis (TB) programmes. The article laudably men-
tions that the lack of a strong, patient-centred ap-
proach to TB services is probably the most important 
reason for poor treatment completion rates. But will 
a change in terminology and/or defi nitions suddenly 
enhance treatment outcomes? 

We are concerned that TB programmes continue 
to focus mainly on directly observed therapy (DOT) 
as their recommended method of supervision. DOT 
has not been shown to improve treatment outcomes 
compared to self-administered therapy (SAT).1 While 
there is increasing emphasis on approaches that al-
low DOT to become more patient-focused, it still 
views patients as passive subjects of their treatment 
programmes. In many settings with a high prevalence 
of human immunodefi ciency virus (HIV) infection 
and TB that are often challenged with inadequate 
human resources for health, DOT is neither feasible 
nor practised. Rather, weeks of TB medication are 
dispensed to patients with little health education or 
treatment support. In recognition of this reality, the 
endorsement of the SAT strategy is critical. 

After more than a decade of prescribing antiretro-
viral therapy (ART), the HIV world has learned much 
about patient empowerment and its ability to enhance 
treatment outcomes. Recent interesting strategies in-
clude the use of community ART groups (CAGs) in 
Mozambique,2 and adherence clubs in Cape Town,3 
where patients are not only educated and prepared, 
they are also considered co-responsible for the treat-
ment of their illness. 

HIV treatment programmes have learned that treat-
ment strategies need not only to be adapted to the re-
ality of patients’ daily lives, they should also be owned 
by them to achieve optimal outcomes.4 A recent clus-
ter randomised trial in Uganda found that home-
based ART delivery was equivalent to facility-based 
ART delivery in terms of survival and virological sup-
pression.5 In Eastern Africa, various community mod-
els involving people living with HIV support drug 
distribution and patient follow-up, leading to reduced 
loss to follow-up.6

While the World Health Organization recognises 
the need to establish mechanisms for delivering inte-
grated TB and HIV services to co-infected patients,7 
only South Africa has created a manual to guide inte-
gration.8 In most settings two separate services con-
tinue to exist, with different and sometimes confl ict-
ing treatment approaches. 

When will we dare to integrate TB and HIV ser-
vices, especially in settings with high co-infection, 
and create patient-centred strategies that encourage 
the participation of patients as responsible, educated 
partners in their own treatment? 

We urge the TB world to move beyond lip-service 
to a patient-centred approach. Words are important, 
but evidence-based strategies to accompany them ex-
ist and must be implemented. 
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