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EVALUATION OF SPUTUM SMEAR EXAMINATION
—— From the Cases of Nepal, Yemen and the Philippines —
. *
Akiko FUJIKI
(Received for publication July 18, 1991)

Evaluation of sputum smear examination was carried out with smear slides stained by
the Ziehl—Neelsen method, which were collected from Nepal, Yemen and the Philippines. The
smear slides were checked macroscopically and microscopically according to the following
points : 1) smear area size, 2) thickness of smear, 3) evenness of smear, 4) decolourizing
condition by Ziehl—Neelsen stain, 5) smear cleanness, 6) presence of cells in sputum and 7)
smear reading accuracy by cross—checking.

As the result of smear slide evaluation, it was concluded that proper sputum specimens
have been smeared but smears were generally too thin and contaminated with too many
dirts.

Agreement rate of the slide reading in Nepal, Yemen and the Philippines were 73%, 90%
and 88% respectively. Disagreement cases were concentrated in the subtle number of acid—
fast bacilli or (*) and (+) results. The cause of disagreement might be attributed to
contamination with debris, deposit etc., which hinderd reading or were misread as acid—fast
bacilli.

Some improvement should be considered to eliminate the dirts, such as filtration of
carbol fuchsin solution, preparation of proper quantity of carbol fuchsin solution to be
consumed within three months, mixing the fuchsin stock solution and 5% carbol solution
just before use, rinsing the mouth before sputum collection, usage of clean sputum container
and slides, and smearing and drying of the slides within clean environment.

However, in many developing countries there are many difficulties for facilities,
equipments, system and management. Some of these difficulties may be solved by the
efforts of laboratory side but some are beyond the limits of their efforts. Under such
circumstance, there should be limitation in keeping and maintaining the quality of the
examination.

* From the The Research Institute of Tuberculosis, Japan Anti—Tuberculosis Association,
Kiyose 204 Japan.



20

oM OBEeTE B 1T

When evaluation or quality check of smear examination is attempted, the quality must

be defined taking such background conditions into consideration.
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0 20 40 60 80 100 %
AREA
N Acceptable (73) Too big (27)
v Acc(el;it)able Too big (60) Too small (29)
P Acceptable (67) Too big (32)
Too small (1)
0 20 40 60 80 100 %
THICKNESS
N Acceptable (34) Too thin (59) .
Too thick (7)T
Y Acceptable (49) Too thin (49) Too thick (2)b
P Acceptable (21) Too thin (79)
0 20 40 60 80 100 %
EVENNESS
N Even (80) Uneven (20)
Y Even (54) Uneven (46)
P Even (30) Uneven (70)
0 20 40 60 80 100 %
STAINING Over-
N Well—decol. (80) decol | Under—decol.
® ] 49
Over—
Y Well—decol. (52) decol. Under—decol. (37)
(11)
P Well—decol. (42) O"er("l‘é‘;ml' Under—decol. (42)
0 20 40 60 80 100 %
CLEANNESS
N Dirty with debris. deposit etc. (100)
Y Dirty with debris. deposit etc. (100)
P Free from dirts (42) Dirty with debris. deposit etc. (58)
0 20 40 60 80 100 %
CELLS IN [ TNone (i)
SPECIMEN 1y Leucocyte 25<(80) 10-25 B> | Unspecified >
| cells (3)]
10-25 3 |
Y Leucocyte 25<(90) 10> (3)—'>
Unspecified cells (3){———
: T
_ one (4),
Leucocyte 25< (71) 10-25 (11) Unspsififi(e(ie
cells

(Note) Institutions where smear slides collected and total smear slides. N : Nepal (N=71), Y : Yemen (N=63),

P : Philippines (N=76

1Fig. 1.
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Proportion of Evaluation Results for Stained Smears
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Table 1. Number of the Sputum Smear Slides and Report of Examined Results by Institutions
Total of Reported Smear Result
Institutions Smear Slides
(%) ) *) ) () (#) ()
Total 210 102 b) ol 32 19 1
(100.0) (48.6) (2.4) (24.3) (15.2) 9.0) 0.5)
1) Nepal 71 19 0 37 7 7 1
(100.0) (26.8) (52.1) 9.9) 9.9) (1.4)
2) Yemen 63 36 0 9 10 8 0
(100.0) (57.1) (14.3) (15.9) (12.7)
3) Philippines 76 47 b} ) 15 4 0
(100.0) (61.8) (6.6) (6.6) (19.7) (5.3)
(Note) Reporting Scale : () : No AFB found/300VF, (*):1~2 AFB/300VF, (+):1~9 AFB/100VF
(#) : 1~9 AFB/10VF, (#):1~9 AFB/1VF, (#):9</VF
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A ¢ 73 (52/71) Disagreement
greemen
Nepal 27 (19/71)
N=71
25 (18/71) for (-) 48 (34/71) for (+)
Dis-
Agreement 90 (57/63) agree-
Yemen ment
N=63 i 10
49 (31/63) for (—) : 41 (26/63) for (+) (6/63)
1
Dis-
. Agreement 88 (67/76) agree-
Philippines ment
N=76 i 12
57 (43/76) for (—) i 32 (24/76) for (+) | (9/76)

(Parenthesis indicates the acctual number)

Fig. 2.

Proportion of Agreement and Disagreement
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10 20 30 40 50 60 70 80 90 _100%
[ 5
Nepal 95 (18/19) false(+)ve 419
N=19 (T)Ve'
Yemen 17 (1/6) 83 (5/6) false(—)ve
N=6 false(+)ve
Priippines 56 (5/9) false(+)ve 44 (4/9) false(-)ve

(Parenthesis indicates the acctual number)

Fig. 3. Disagreement for Negative and Positive

Table 2. Comparison of Reported and Assessed Smear Results

Smear Result Reported in Nepal Reported in Yemen
by Total Total
Assessor (=) (&) (H) ) G () (=) (&) () ) (D)

(=) 18 0 ______ 2 1 0 36 31 OO _______ 1________0__T 32

() 0 0 1 0 0 0 0 {0 0 0 0i 0

(+) 0 {0 3 0 1 0; 4 3 0 6 3 1 13

() 0 i0 10 2 0 0; 12 o {0 1 2 2i 5

(#) 1 10 5 3 1 18 11 2 0 2 4 51 13

(#) 0 0 3.0 .4 0: 7

Total 19 0 37 7 7 1 71 36 0 9 10 8 63

Smear Result | Reported in Philippines Total
by Total
Assessor (=) (£) (+) () ) (=) (£) (+) (#) (#) (#) Total

(=) 8 4 1 0 0 48 92 4 16 3 1 0_ 116

() 150 0 0 0: 1 100 1 0 0 0 2

() 2 i1 2 1 0 6 5 i1 11 4 2 0; 23

(#) 10 2 11 0i 14 1 {0 13 15 2 0if 31

(#) 0 0 0 3 4i 7 3 i0 7 10 10 1} 3

(#) 0 0 3 .0 4 0¢ 7

Total 47 5 5 15 4 76 | 102 5 51 32 19 1 210

(Note) Agreement cases for positive were enclosed with dotted line.
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Table 4. Number of Cells in Thin Smear Slides
Institution Nepal Yemen | Philippines
Total 42 (100) | 31 (100) 60 (100)
Leucocyte
25<C 32 (76.2) | 25 (80.6) 38 (63.3)
10~25 1(24)]| 2 (6.9 8 (13.3)
10> 0 2 (6.9) 7 (11.7)
NIL 716.7)| 0 3 (5.0
Unspecified cells only | 2 ( 4.8) | 2 ( 6.5) 4 (6.7
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