Vol.1, No.2, 14-16 (2013)
http://dx.doi.org/10.4236/jtr.2013.12004

Journal of Tuberculosis Research

Evaluation of the ParaLens™ LED microscope
attachment versus standard fluorescence
microscopy for detection of Mycobacteria

Clara Lema?, Kim Dionne!, Leo Ayuk? Charles Awasom?, Melissa Sander?, Carole McArthur®*,

Paul Achu®, Nicole Parrish®’

The Johns Hopkins Medical Institutions, Baltimore, Maryland; “Corresponding Author: nparrish@jhmi.edu

%Regional Hospital, Bamenda, Cameroon
The University of Missouri-Kansas City, Kansas City, Missouri

*Mezam Polyclinic HIV/AIDS Treatment Center, Bamenda, Cameroon

Received 30 May 2013; revised 2 July 2013; accepted 11 July 2013

Copyright © 2013 Clara Lema et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

The Paralens™ (PL) microscope attachment con-
verts a light microscope into an epi-fluorescence
microscope. We compared the PL to standard
fluorescence microscopy for detection of Myco-
bacteria in clinical and spiked samples. Overall
agreement between the two systems was 100%.
Quantitative and qualitative performance was
comparable. The PL is an acceptable alternative
to standard fluorescence microscopy for detec-
tion of Mycobacteria.
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1. INTRODUCTION

Mycobacterial infection continues to be a global scour-
ge. Currently, sputum smear microscopy remains the
most widely used method for detection of acid fast bacilli
(AFB) in respiratory specimens. It has been demonstra-
ted that the sensitivity of standard bright field micros-
copy can be increased by 10% through the use of fluo-
rescence technology [1]. However, widespread imple-
mentation of fluorescence microscopy has been hinder-
ed often where it is needed most, due to the high costs
associated with purchase and maintenance of fluores-
cence microscopes.

Recently, the World Health Organization (WHO) is-
sued a policy statement recommending that “conventio-
nal fluorescent microscopy be replaced by LED micros-
copy, and that LED microscopy be phased in as an alter-
native for conventional Ziehl-Neelsen light microscopy”
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[2]. Current LED technology has resulted in development
of LED microscopes or LED attachments used in con-
junction with standard light microscopes. The ParaLens™
(PL) microscope attachment (QBC Diagnostics, Inc.,
Port Matilda, Pennsylvania) is a portable, LED-based te-
chnology which combines the light source and filters of
an epi-fluorescent microscope in a compact, single ob-
jective, transforming any light microscope into an epi-
fluorescent microscope. We compared the performance
characteristics of the new and improved PL with a state-
of-the-art fluorescence microscope for detection of My-
cobacteria in clinical specimens.

2. METHODS

A total of 244 clinical specimens were used for this
study. These included 115 prospective, clinical speci-
mens from the Mycobacteriology Laboratory at the Johns
Hopkins Hospital (JHH) encompassing a range of speci-
men types (sputum, bronchoalveolar lavage, tissue and
sterile fluids), 48 sputum samples from suspected pa-
tients with tuberculosis from the Regional Hospital and
Mezam Polyclinic HIV/AIDS Center, Bamenda, Camer-
oon, and 81 spiked sputum samples. All sputum speci-
mens were digested and decontaminated using standard
mycobacteriology procedures [3]. All smears were pre-
pared using a rapid, 2 minute, fluorescent stain (Scien-
tific Device Laboratories, Des Plaines, Illinois) as previ-
ously described [4]. A different medical technologist from
the one performing the microscopy processed the sam-
ples, prepared the slides and blinded them prior to read-
ing. All slides were scanned with an Olympus model
BX41 fluorescent microscope (OM, Olympus America
Inc., Center Valley, Pennsylvania) and the PL at 20x and
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40x magnification according to manufacturer instructions
and the results were compared [5]. A total of 15 fields
were observed before a slide was resulted as negative.
Results included quantitation of acid-fast bacilli (AFB)
using the current WHO-International Union against Tu-
berculosis and Lung Disease guidelines (rare, 1 to 9 AFB
per 100 fields), 1+, 10 to 99 AFB per 100 fields, 2+, 1 to
10 AFB per individual field, 3+, 10 to 100 AFB per indi-
vidual field, and 4+, more than 100 AFB per individual
field) [6]. The brightness of both AFB and background
debris were also determined using a similar scale as pre-
viously described [4]. Brightness was graded ranging
from dull (1+), to bright (2+), very bright (3+), or bril-
liant (4+). Results were stratified by either 20x or 40x
such that a direct comparison could be made between
equivalent magnifications on both the OM and the PL.
Spiking studies were performed to determine the lower
limit of detection for both the OM and the PL and to ac-
count for variation in performance relative to morpholo-
gical differences between mycobacterial species. All spi-
king studies were conducted using pooled, processed,
smear negative sputum which was divided into aliquots
and inoculated with a dilution series (ranging from 107 to
10 CFU/mI) of the following mycobacterial species:
Mycobacterium tuberculosis, M. avium, M. gordonae, M.
kansasii, M abscessus, M. chelonae, M. fortuitum, M. mu-
cogenicum, M. lentiflavum, M. scrofulaceum, and M. szu-
Igai. Viable cell counts were used to confirm the actual
number of bacilli per ml for each spiked sample tested.

3. RESULTS and DISCUSSION

Overall agreement between the PL versus the OM was
100% for detection of smear positive (n = 94) versus
smear negative (n = 150) specimens. AFB quantitation
did not differ between the PL and the OM at either 20x
or 40x (Table 1). Background and debris appearance and
quantity did not differ between the PL and OM at either
magnification (Table 1). AFB brightness was slightly
less with the PL than the OM, however, this difference
did not impact correct interpretation of the smear (Fig-
ures 1(a) and (b)). In spiking studies, agreement between
the PL and OM was 100% for detection of smear positive
versus smear negative sputum. AFB morphology was not
affected using the PL versus the OM and detection limits
were comparable (~10% CFU/ml). Agreement between
the PL and OM for AFB detection in real-time samples
was 100%.

The current version of the PL is significantly improved
over earlier versions (non-QBC) which encouraged us to
evaluate performance characteristics versus a state-of-
the-art fluorescence microscope [7]. Improvements in-
clude addition of two scanning objectives (20x and 40x)
and a second oil immersion objective (100x), the ability
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Table 1. Overall quantitative and qualitative comparison of the
PL versus the OM.

Result Category 20x objective 40x objective
(Average) PL oM PL oM
AFB Quantity 2.80+ 2.89+ 2.85+ 2.95+
AFB Brightness 2.62+ 3.30+ 2.58+ 3.40+

Background Quantity 1.20+ 1.40+ 1.20+ 1.40+

Debris Quantity 1.10+ 1.10+ 1.10+ 1.10+

A scale of 1+ to 4+ was used to grade each smear/category for each objec-
tive used (20x or 40x) with both the PL and the OM. Data was tabulated and
the average calculated for each category.

(b)

Figure 1. (a) Representative 4+ Auramine-O stained smear as
seen through the 20x objective of the OM. (b) Representative
4+ Auramine-O stained smear as seen through the 20x objec-
tive of the PL.

to utilize a variety of power sources (110 v/240 v, low
voltage battery pack, solar power adapter or cigarette
lighter), and a light source lamp of ~20,000 hours. In
addition, the PL requires minimal space, is easily trans-
ported between locations, is easily stored, and can be us-
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ed with standard microscope slides. In a recent study by
Kuhn, et al., [8] the authors compared 20 positive smears
and 5 negative control slides to assess performance of the
PL using the original oil immersion objective of 60x.
This study demonstrated 100% agreement between the
PL versus a Nikon fluorescence microscope using the
60x oil immersion objective. In our study, the scanning
objectives of 20x and 40x were selected since most My-
cobacteriology laboratories typically scan Auramine-O
stained slides at a lower power which permits visualiza-
tion of more fields resulting in decreased overall turn-
around-time for smear reporting. The current study de-
monstrates that the PL is a viable alternative to standard
fluorescence microscopy for rapid detection of AFB in
clinical specimens and can be used with either the 20x or
40x scanning objectives with no impact on smear inter-
pretation and a more rapid turn-around-time. Not assess-
ed in this study, was the use of the solar battery option
for powering the PL, which may be of significant benefit
in resource limited settings in which TB is endemic. Ad-
ditional field studies are needed to determine the perfor-
mance characteristics of the PL when operated solely by
solar power.
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