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CHAPTER 4 

Summary 

We describe the performance of bleach-digested ZN smears in TB suspects 
with/without HIV. 51 (26%) and 62 (31%) out of the first 198 spot and digested 
smears were positive. 7/30 HIV-positive patients had TB and their ZN smears were 
negative, scanty or 1+. 6/7 digested smears were scanty. 42/115 HIV-negative 
patients had TB. 11 (26%) of their digested smears were negative, 12 (29%) scanty 
and 19 (45%) positive. Despite the lower bacilli numbers of HIV-positive patients, 
the technique had similar sensitivity and specificity to HIV-negative patients. 
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Introduction 

Tuberculosis (TB) is one of the major causes of death in the world and co-infection 
with HIV is the greatest single risk factor for TB. Most control programmes rely on 
smear microscopy and individuals with symptoms of TB are requested to submit 3 
sputum specimens for its diagnosis '2. Although microscopy identifies patients with 
high bacilli loads, it performs poorly in patients with few bacilli including HIV 
infected individuals J who often present with less cavitations 4. 

The digestion of sputum with household bleach (NaOCl) prior to staining can 
improve the yield of smear microscopy 5, although it is not known if this technique 
performs well in patients co-infected with HIV. We report here the performance of 
a single bleach-digested sputum smear to screen TB suspects with and without HIV 
co-infection. 

Materials and methods 

Consecutive patients > 15 years old attending Bushullo Major Health Centre in 
Awassa, Ethiopia with symptoms suggestive of pulmonary TB were requested to sub
mit 3 sputum samples for diagnosis (as on-the-spot, morning and second on-the-spot) \ 

Smears were stained using Zeihl-Neelsen (ZN) and graded following international 
recommendations. An equal amount of 5% bleach (Chorra Chemical Manf. Ltd, 
Addis Ababa) was added to the remaining first on-the-spot specimen and allowed to 
stand for 30 minutes at a 45° angle. A drop from the bottom of the specimen was 
placed on a slide, allowed to dry and stained with ZN \ Patients were considered 
smear-positive if ? 2 ZN smears were positive. Scanty readings were considered pos
itive and patients who did not submit 3 samples were considered defaulters. 

Saliva samples were collected with orrapettes (Trinity Biotech, Dublin) and kept 
refrigerated for anonymous HIV testing using an E LISA test that detects antibodies 
to a recombinant protein derived from HIV 1 and 2 antigens (Salivacard HIV 1/2, 
Trinity Biotech, Dublin). 

Chi-squared tests and p values were used for dichotomous data and the sensitivity 
and specificity of the digested smears was calculated against the case definition. 
Ethical approval was obtained from the Research Ethics committees of the Liverpool 
School of Tropical Medicine and the Southern Region Health Bureau. 
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Results 

A total of 198 (62% male) patients were enrolled. Their median age was 30 (range 
15-85) years. Overall 156 of the 198 (79%) first on-the-spot direct and digested 
smears readings coincided. Ten (5%) of the first on-the-spot smears were graded 
scanty and 41 (21%) positive. Eleven (21%) of these sputum samples were graded 
negative by the digested smear. Conversely, 36 (18%) of the digested smears were 
graded scanty and 26 (13%) positive (table 1). Twenty-two (35%) of these 62 sputum 
samples were graded negative by the direct smears. 

Fifty-seven (31%) morning and second on-the-spot smears were positive (Figure 1). 
Two (1%) morning smears and 10 (5%) and 6 (3%) first and second on-the-spot 
smears were graded scanty, suggesting that the bacilli were more concentrated in 
the morning. Fifty eight patients (29%) had ? 2 positive slides fulfilling the case def
inition for smear-positive TB and 11 (6%) were 'defaulters'. 

There was insufficient saliva in 34 patients and these were excluded from the HIV 
analysis. Thirty (19%) out of 155 patients were HIV-positive and 7 (23%) of them ful
filled the case definition for PTB (table 2). Six (86%) of their 7 digested smears were 
scanty and one negative. The ZN smears (7X3) of these seven patients were nega
tive (1), scanty (5) or 1+ (15). Forty-two (34%) of the 125 HIV-negative patients ful
filled the TB case definition. The ZN smears of these patients (42x3) were graded 
negative (6), scanty (11), 1+ (37), 2+ (48) or 3+ (24) suggesting that they had more 
bacilli than patients with HIV. The digested smears of 11 (26%) of these 42 patients 
were negative, 12 (29%) scanty and 19 (45%) positive. 

If a scanty digested smear is considered positive, its sensitivity and specificity to 

identify cases of confirmed TB in HIV-positive patients would be 86% and 91% 

respectively, which is similar to the values obtained for HIV-negative patients. 
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Discussion 

Smear microscopy is the most affordable diagnostic method for TB in resource-lim
ited countries. This method however is relatively insensitive and techniques that 
improve its performance in patients with few bacilli are needed. The digestion of 
sputum with bleach makes the smear clearer and easier to visualise 5. This proce
dure however needs evaluation in HIV-infected individuals as the bleach dilutes the 
specimen and could result in false negatives in patients with few bacilli. In this 
study, digested smears yielded more positives but had fewer bacilli than the stan
dard smears. This could be explained by the dilution effect of bleach and the 
increased readability of the smears allowing for the detection of lower bacilli num
bers. This dilution however would make critical the decision to classify scanty 
smears as positive or negative, especially if they only have 1-2 bacilli. As the positive 
predictive value of a smear is related to the prevalence of TB, more scanty smears 
are false positive in areas with low TB prevalence but true positive in areas with high 
prevalence. For example, in a study in South Africa, 93% of scanty smears were true-
positives 6 and in our context, most of scanty smears are likely to be true positive. 

The prevalence of HIV among the TB suspects (19%) in Awassa is similar to reports 
from other rural areas of Ethiopia 7,s but lower than in Addis Ababa where > 50% of 
patients are co-infected9. Smear-negative suspects were more likely to be HIV-pos
itive than smear-positive patients and HIV-positive individuals were more likely to 
have low bacilli counts. The digested ZN seems to perform well in HIV-positive TB 
patients. However an important proportion of these individuals may have atypical 
mycobacterium infections and ideally our findings should be validated against cul
ture. Further studies are warranted to explore the potential of 3 bleached smears 
against 3 conventional ZN smears in HIV infected individuals. 
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Table 1: Smear positivity of the first on-the-spot direct and bleached sputum smears. 

Bleached 

smears 

Negative 

Scanty 

Positive 

Total 

125 

20 

2 

147 

Direct ZN 

Negative Scanty Positive 

10 

10 

8 

23 

41 

All 

136 

36 

26 

198 

Table 2: Performance of the bleached smears by HIV status 

HIV positive 

Bleached PTB Case definition 

smears Positive Negative 

HIV negative 

PTB Case definition 

Positive Negative 

Negative 
Scanty 

Positive 

All 

1 (14%) 

6 (86%) 
0 

7 (23%) 

21 (91%) 
2 (9%) 

0 

23 (77%) 

11 (26%) 
12 (29%) 

19 (45%) 
42 (34%) 

76 (92%) 

5 (6%) 

2(2%) 
83 (66%) 
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Figure 1 
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