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of internal control smears.

Objective: Internal control smears were prepared using phenol ammonium sulfate (PhAS)
and bleach ammonium sulfate (BAS) methods. Methods: A complete of 150 smears were
prepared, 80 smears were stained, and two different technologists validated 60 smears. Re-
sults: Consistency was found to be true when compared with the quality consistency table
for all grades in both methods, and Mx2SD was within the boundaries. Conclusion: This

study suggests that PhAS and BAS are alternate concentration methods for the preparation

Keywords: Internal control, PhAS, BAS, sedimentation, grade suspension

1.0 INTRODUCTION

Tuberculosis (TB) is caused by mycobacterium tubercu-
losis, a prototypical airborne pathogenl, infecting one-
third of the planet population2. TB is among the highest
ten causes of death worldwide3,4. Sputum cytosmear
microscopy is that the foremost widely available diag-
nostic assay for consumption in countries with a high
burden of the disease5, 6.

Internal control or proficiency testing (PT) consists of
staining and reading centrally prepared slides with
known numbers of acid-fast bacilli (AFB)7. In national-
level laboratories, sputum is concentrated with sodium
hydroxide (NaOH), and N-acetyl L-cysteine (NALC)
methods 8, 9, 10 and internal control (IC) slides were
prepared as per the guideline of the World Health Or-
ganization (WHO) and also the International Union
Against Tuberculosis and Lung Disease (IUATLD) guide-
lines. Other concentration methods include phenol am-
monium sulfate (PhAS)11,12 and bleach ammonium
sulfate (BAS)13 methods. So on attain the specified
technical quality with the preparation of smears, stand-
ard techniques for the digestion of sputum are needed.
The quality sputum concentration method for manufac-
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turing smears in PT improves the standard of slides and
remains a priority for practical training. Hence, we com-
pared phenol ammonium sulfate (PhAS) with bleach
ammonium sulfate (BAS) sputum digestion methods to
prepare PT smears.

MATERIALS AND METHODS

PhAS reagent was prepared by dissolving 5g of phe-
nol and 4g of ammonium sulfate in 100 ml of distilled
waterll. Preparation of 5% BAS reagent involved,
dissolving of 5g bleaching powder and 4g ammonium
sulfate in 100 ml of distilled water 13,14. Sputum
samples were collected from the Institute of Thoracic
Medicine and Tuberculosis Hospital, Chennai. Nega-
tive samples from different non-positive patients
with 20 or more white blood cells per field were col-
lected, and 3+ positive samples with a bacillary load
of roughly 50 AFB per field were collected. Initially,
direct smears were taken from sputum samples and
stained with ziehl neelsen (ZN) stain. The number of
cells and bacilli in 100 fields were counted and recorded
in standardized forms containing 100 boxes for both
negative and positive samples simultaneously. The
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pooled positive and negative sputum samples were ali-
quoted into two portions that are approximately equal in
volume. The two portions were randomly allocated, first
to PhAS method and second to BAS method.

PhAS positive stock: A sample of three ml positive
3+grade sputum was taken in a McCarteny bottle, and an
equal volume of PhAS reagent was added. After half-hour
minutes, the supernatant was discarded, and also the
deposits were mixed well. This residue solution was con-
sidered as PhAS positive stock solution.

BAS positive stock: A sample of three ml of sputum was
taken to which an equal amount of reagent was added, it
was incubated overnight to concentrate the bacilli, and
also the supernatant was discarded13. The sputum de-
posit was vortexed for about 5 minutes to urge BAS posi-
tive stock solution.

Initial smear was taken from the deposit of PhAS and
BAS, respectively, and later smears were taken from
PhAS and BAS positive stock solution, respectively.
These smears were stained by ZN stain15 and validated
for 100 boxes to assess the typical bacilli/ field, which
was found to be 70 and 80 bacilli/ field for PhAS and BAS
method, respectively.

Negative stock solution preparation involved the addi-
tion of 10% formalin per ml of negative sputum, and

Table: 1 Validation Log for PhAS method (Cons: True)
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then it was appropriately mixed by the vortexer mixer.
Negative grade suspension smears were prepared direct-
ly from the negative stock. So on getting positive (Scanty,
1+, 2+, 3+) grade suspension, the stock solution of posi-
tive AFB sputum prepared by both PhAS and BAS sedi-
mentation was diluted with the negative stock solution,
respectively. For calculation of the dilution factor, the
used: N= (DC/AC) XA,
where N is the number of drops of positive sputum to be
added, DCis the desired AFB concentration, ACis the
actual AFB concentration, and 4 is that the number of

subsequent formula was

drops during a given volume. A Pasteur pipette was used
to grasp the number of drops per ml. AC was obtained in
an exceedingly smear made with two drops of every
grade suspension prepared16.

Each grade suspension prepared by the above-described
procedures was vortexed for five minutes, and twenty-
five slides were prepared from each grade (3+, 2+, 1+,
Scanty, and Negative) suspension. From 25 slides ran-
domly, eight slides were selected and stained by ZN
stain. Then from eight stained slides, six slides were ran-
domly selected and validated17, 20. Data were entered
and processed using Microsoft Excel. The mean (M),
standard deviation (SD), and consistency (M+2SD) were
calculated to assess the equality of PhAS method with
BAS method for manufacturing internal control slides.

Phenol Ammonium Sulphate (PhAS)
A lide Test Resul

Grade verage Slide Test Results b | M-2sp | m+250
1 2 3 4 5 6 M.

3+ 29 |37 123 |50(29 |36 |34 |9 11 53

2+ 3 2 4 3 2 2 3 1 2 4

1+ 36 33 1491143118 |39 | 36 10 16 57

SC 4 5 3 2 4 3 4 1

NEG o |o Jo Jo 0 o |0 0

Table: 2 Validation Log for BAS method (Cons: True)

Bleach Ammonium Sulphate (BAS)

Grade Average Slide Test Results sp | m-25D M +25D
1 2 3 4 5 6 M.

3+ 27 | 37 24 | 25 | 28 | 26 | 28 5 8 37

2+ 5 3 3 4 4 3 4 1 2 5

1+ 54 (78 |91 |71 ]178]58 |71 14 | 44 99

SC 6 8 6 5 6 4 6 1 3

NEG 0 0 0 0 0 0 0 0 0 0

Smear results: 3+: Over 10 AFB per oil immersion field in a minimum of 20 fields; 2+: 1 to 10 AFB per oil immersion
field in a minimum of 50 fields; 1+: 10 to 99 AFB per 100 oil immersion fields; Scanty: 1 to 9 AFB per 100 oil immersion
fields. M: Mean, SD: Standard Deviation, Cons: Consistency
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RESULTS AND DISCUSSION

Tables 1 and Table 2 shows the results of validation of
manufacturing internal control slides by PhAS and BAS
methods, respectively. Table 1 shows SD for 3+, 2+, 1+,
scanty and negative as 9, 1, 10, 1, 0 respectively. Table 2
shows SD for 3+, 2+, 1+, scanty and negative as 5, 1, 14, 1,
0 respectively. M+2SD were found to be within the
boundaries regardless of the used methods (PhAS and
BAS). Consistency was true for both methods for 3+, 2+,
1+, scanty and negative grades.

In 2010, of 36 countries with the best burden of tubercu-
losis and multidrug-resistant tuberculosis, 20 countries
had but one laboratory capable of doing culture for each
5 million people, over 80% of the estimated 8.8 million
people with incident tuberculosis board high-burden
countries. As per the estimates of WHO, 10% of patients
with tuberculosis in low-resource settings had their dis-
ease proven with culture or biological science approach-
es18. Therefore, assuming a conservative estimate of
20% default, quite 1.5 million people will have a missed
or delayed diagnosis per annum. Insight of the vast num-
bers of patients involved, incremental improvements in
smear microscopy will cause substantial increases within
the numbers of patients detected at little or no cost. How-
ever, nowadays, most patients with tuberculosis have
access to only smear microscopy.

The procedure recommended by WHO for manufactur-
ing slides for internal control was to process the sputum
with NaOH and NALC19. The present study involved spu-
tum digestion by PhAS and BAS methods. The manufac-
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preparation together with conventional NaOH and NALC
methods. In National level laboratories where large num-
bers of technicians are trained, the PhAS and BAS method
can substantially increase the efficiency of preparing in-
ternal control smears. However, evaluation of cold stain-
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