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TECHNICAL GUIDANCE IN TUBERCULOSIS LABORATORY WORKS IN INDONESIA
— TECHNICAL TRANSFER OF SPUTUM CULTURE EXAMINATION
AND TRAINING OF MICROSCOPISTS —

Akiko FUJIKI *
Research Institute of Tuberculosis, JATA
( Received for publication March 3, 1987 )

Technical transfer of sputum culture examination has been carried out in Medan Health
Laboratory, Sumatra, Indonesia. Direct smear positive sputum and sputum specimens from
TB suspects were collected in 6 institutions : Chest Disease Center, three health centers in
Medan, Medan Health Laboratory and one health center in the project area. Due to the long
distance to Medan Health Laboratory, sputum specimens collected in the project area were
pretreated with 4% NaOH and inoculated onto 2% Kudoh media, and the culture tubes
inoculated on the spot were sent to Medan Health Laboratory. Total 566 specimens were
sent to Medan Health Laboratory and were cultured by the modified Kudoh swab method
with 2% Kudoh medium. Out of 566 specimens, 451 specimens were free from contamination
but 115 specimens ( 20.3% ) showed either full or partial contamination.

To decrease the contamination, some improvements of sputum collection were
attempted at the Chest Disease Center : namely, 1) the usage of clean, sterilized and
disposable containers and 2) the storage of sputum specimens in refrigerator. Moreover, at
the Medan Health Laboratory, time for sputum pretreatment with 4% NaOH was prolonged
from 2 minutes to 5 minutes. As the result of these improvements, heavy contamination
which made the reading of the result impossible, was not observed in the Chest Disease
Center after the serial number 81.

A training course for the microscopists was held to improve and to unify their
technique for direct smear examination. The participants were either microscopists or those
who would be engaged as microscopists after this training in each health centers in the
project area. Main subjects of the training were direct smear staining according to the
Ziehl—Neelsen method and the reading of stained smear. Stained smear slides were read
beforehand by a well-experienced laboratory technician, and the results of reading by

* From the Research Institute of Tuberculosis, JATA, Kiyose-shi, Tokyo 204 Japan.



376

B % E62% 75

trainees were compared with such difference reading. The agreement rate and disagreement
rate were calculated. In this training, 4 of the 10 trainees showed agreement rates less than
80%; their experiences as microscopists were none or less than 2 years. Under — reading
( reading of positive — case as negative ) was more prominent than over — reading.
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Table 1. Number of the Sputum Specimens Collected by Different Institutions
and Results of Smear Examinations Reported
S 3 Health Centers in
Institution BP4 Medan and Medan lab, Indra Pura
Period June '82 ~ June 82 ~ Sept. 82 ~
erto March ‘83 March ’83 May 83
Smear Total 566 (100) 335 (100) 74 (100) 157 (100)
result from
the institutions
Positive 365 (64.5) 289 (86.3) 35 (47.3) 41 (26.1)
Negative 198 (35.0) 45 (13.9) 37 (50.0) 116 (73.9)
Unknown 3C05) 1003 2 (2D - (=)

Parenthesis indicates the percentage,
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Table 2. Number of Sputum Culture Examination with Different Grades of Contamination

onthe Slants by the Different Source of Sputum Collection Observed along the

Serial Number of Examinations

Source|

Con> Total BP4 3 Health Centers in Medan* Indra Pura
tamina-
Serial Ntion| o | 1| 2| 3| 4 |Total 0| 1| 2| 3 Total| 0| 1| 2| 3| 4 Total] 0| 1| 2| 3| 4 |Total
1- 4 14 9| 1| 3|14 |1 7| 1|3 3| 1] 2 3
a-8 |25 | 6| 2| 1 02| 2|2 B 5| 4 1] 2
8l -120 | 38 1 1|40 | 35 3| 3 1 1| s
121 - 160 | 37 2] 1 40 | 36 1 3|1 11 3
161 -20 |37 | 2| 1 40 | 18 18| 1 1 2 |18 2 20
0 -240 | 39 | 1 40 | 29 29| 5| 1 6| 5 5
241 - 280 | 30 6| 2| 2|4/ 9 1 10 21 50 21 2|3
81-320 |3 | 3| 2| 1| 4]4/]13]1 IV S O S B 0% 16| 1| 1| 1| 2|2
320-360 |3 | 2| 2 1| 4 | 2 1 7 6| 1 1] 8] 3| 1] 1 5
361 -400 |31 | 4| 3 2 4| 9 1 10| 1 1 12 1| 4] 2| 18
41 -440 |30 | 1| 4| 1| 4|4 |25 | 1| 2 8| 4 1 308 | 1 {1 T O O '
441 - 480 | 34 | 2| 4 40 | 11 11 1| 22] 2| 4 28
481 -50 | 3% 1 4| 40 | 30 0| 2 416 | 3 1 4
520-560 |32 | 1| 4| 1| 2|4 |2 21| 3 30 8| 1| 4] 1| 2|16
561 - 566 4 1 1] 6 4 1 1| 6
Total 451 | 31 | 34 | 10 | 40 | 566 | 295 | 11 | 9 | 3|17 | 335| 44 | 9| 6| 2|13 (74 |n2| 11| 19| 5 |10] 157
(%) (9.1 (5.5)| (6.0)) (1.8} (7.1 | (100) | (8.1)| (3.3) | (2.7 [ (0.9) | (5.1) | (100) | (59.5)] (12.2)| (B1) | (2.7) | (16| C100) | (73| (T.0) | C12.1)| (3.2) | (6.4)| C100)

(Note) Score of contamination : O, No contaminaton; 1, Contamination of 1/4 surface of two slants; 2, Contamination of 2/4 surface of two slants; 3, Contamination

of 3/4 surface of two slants; 4, Contamination of 4/4 surface of two slants.
* Including one specimen collected by Medan Health Laboratory.
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Table 3. Bronkhorst Scale and IUAT Scale for the Smear Examination

Bronkhorst scale Report [UAT scale
0 / Whole Smear = 0 / 100 Fields
""""""""" (£) 1~ 9 / 100 Fields, Report exact figure
1~ 40 / Whole Smear (+) 10~99 / 100 Fields
1~ 20 / 10 Fields (++) 1~10 / Field
21~ 60 / 10 Fields (+++) 10</ Field
61~120 / 10 Fields (F++4) [ e
121</ 10 Fields (HH+++) | e

Numerator indicates the number of bacteria,

Table 4. Situation of Microscopy Laboratory in Health Centers

Health center

Microscope
(years used)

1 Gambir—-Baru-Kisaran | Monocular (10 ys)

2 Aek Songsongan Monocular

3 Tanjung Tiram Monocular ( 5 ys)

4 Pagurawan Monocular (10 ys)
. Binocular (5 ys)

5 Sipare Pare Indrapura | Binocular (>5 ys)

Pulau Rakyat

Monocular (10 ys)

Binocular (New

7 Buntu Pane Monocular ( 4 ys)
Monocular ( 4 ys)

Monocular (10 ys)
Binocular (5 ys)

(o]

Simpang Empat
9 Lima Puluh

10 Pematang Panjang Binocular (New)

Condition No. of smear exami—
of microscope nation per month
Good 20
Good No
Good 20
Good 50
Good 45
Good
Ocular lens 10
Not good
Not good 20
Good 5
Good Unknown
Good Unknown
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Table 5. Results of Cross Checking of Smears
Experi— Total . Cfases Cases of disagreement
ence as cases o o
Health center TB micro—|readin agreement | 1.1 o0 Under Over
scopist (% (%) ota reading reading
1 Gambir-Baru-Kisaran 8 ys 60 52 8 6 2
(100) (86.7) (13.3)
2 Aek Songsongan No 60 46 14 12 2
(100) (76.7) (23.3)
3 Tanjung Tiram 2 ys 60 47 13 8 5
(100) (78.3) 1.7
4 Pagurawan 4 ys 60 57 3 0 3
(100) (95) (5)
5 Sipare Pare Indrapura 5ys 60 ) 56 4 1 3
(100) (93.3) 6.7
6 PulauRakyat 3 ys 60 56 4 3 1
(100) (93.3) 6.7
7 Buntu Pane 4ys 60 49 11 7 4
(100) (81.7) (18.3)
8 Simpang Empat No 24 19 5 5 0
(100) (79.2) (20.8)
9 Lima Puluh No 60 49 11 6 5
(100) 81.7) (18.3
10 Pematang Panjang No 40 26 14 7 7
(100) (65) (35)
544 457 87
Total (100) (84) (16) 65 32
Standard reader
G2 | Total
- 15 i 47
. : ? ,
Over reading |5 | Gl | 8 i 28 Under reading
% a2 A 12
I :
Total| 23 41 23 87
Fig. 2. Detail of disagreement
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