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Abstract

We retrospectively analyzed time to detection of 3747 positive MGIT sputum cultures at a
laboratory in a country with heavy burden of tuberculosis. Ninety-nine percent of diagnostic
cultures turned positive within 28 days, suggesting that physicians may consider alternative
diagnoses if sputum cultures remain negative after 4 weeks of incubation.
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Recent advances in molecular techniques [1, 2] have shortened the time needed to diagnose
tuberculosis (TB), leading to improved case detection and management; however, culture is
still essential for full drug susceptibility testing and improves the diagnostic yield for
specimens that are smear or molecular diagnostic testing negative. A major limitation is the
long culture-negative turnaround time — 6 to 8 weeks for solid media and 6 weeks for liquid
media. This may delay physician decisions and limit laboratory capacity. Studies from
Switzerland and the U.S., low TB burden countries, suggested that the incubation time of
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MGIT cultures could be shortened from six weeks [9, 10]. We sought to test this hypothesis
in a setting with a high incidence of TB and HIV infection. We retrospectively analyzed
MGIT time to detection (TTD) of sputum cultures at the Joint Clinical Research Centre's
mycobacteriology laboratory in Kampala, Uganda. TTD is the time from the first incubation
day of the MGIT culture until the time the instrument flags it as positive.

Sputum specimens were processed using standard procedures [3, 4], modified to achieve a
final sodium hydroxide concentration of 1.5%. MGIT tubes with PANTA were inoculated
with 0.5 ml of re-suspended pellet and incubated in the MGIT 960 instrument following the
manufacturer's recommended procedures[3]. Auramine smears were made, examined, and
graded using the CDC scheme [5]. Positive cultures were automatically flagged any time
from the first day of incubation to 42 days while negative cultures were flagged after 42
days. Smears were made from positive cultures, stained by Ziehl-Neelsen (ZN) method and
examined with bright-field microscopy for acid-fast bacilli (AFB). Cultures were considered
positive only when ZN was positive. To rule out contamination, positive cultures were
inoculated on blood agar (BA) plates and incubated at 37°C for 48 hours. Growth on BA
indicated contamination. Contaminated cultures were excluded from this analysis. Positive
cultures from diagnostic specimens and specimens collected after 4 or more months of anti-
TB treatment underwent definitive identification for MTB complex by rapid MPT64 antigen
testing [Capilia TB-Neo (TAUNS Laboratories, Numazu, Japan) and SD BIOLINE TB Ag
MPT64 Rapid (Standard Diagnostics, Yongin, Republic of Korea)]. For TTD analysis, only
cultures confirmed as MTB complex were included. Data was analyzed using STATA,
Version 12 (StataCorp, College Station, Texas, USA).

Twenty-nine thousand eight hundred and twelve (29,812) sputum specimens were cultured
from July 1, 2006 to May 31, 2014 (Table 1). Of these, 28.1% (8380/29812) were flagged
positive by MGIT and 8379 confirmed AFB-positive by ZN microscopy. Of the positive
cultures, 49% (4098/8379) underwent identification, while 51% (4281/8379) were not
identified because they were from visit intervals not requiring definitive identification. Of
cultures identified, 91.4% (3747/4098) were MTB complex; the rest (8.6%) were non-
tuberculous mycobacteria (NTM). NTMs were not identified to species level and were not
included in the TTD analysis as this work focused on MTB complex. As shown in Table 2,
the median TTD for all 3747 MTB complex cultures was 7 days (IQR 5-10 days). The
median TTD for the 2617 diagnostic cultures was 6 days (IQR 5-9 days), with a range of 1
to 42 days: 90.3% (2364/2617) were detected within 14 days, 97.6% (2556/2617) within 21
days, and 99.2% (2594/2617) within 28 days. The median TTD for the 1130 follow-up
cultures was 8 days (IQR 6-13 days), with a range of 1-40 days: 78.1% (882/1130) were
detected within 14 days, 89.8%(1015/1130) within 21 days, and 97.3% (1100/1130) within
28 days. Overall, 87% (3246/3747) were detected within 14 days, 95% (3571/3747) within
21 days and 99% (3694/3747) were detected within 28 days. Figure 1 shows the overall
TTD distribution of all 3747 MTB complex-positive cultures.

Incubation in enriched liquid cultures significantly shortens TTD for MTB complex[6-8].
However, it remains standard practice to incubate them for as long as 42 days before a
negative report, consequently delaying physician decision-making on the next course of
action. Additionally, laboratories hold more cultures than they would if incubation time for
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negative cultures were shorter. This reduces laboratory capacity. In our analysis of the 3747
MTB complex positive sputum cultures, we found that 99.2% of diagnostic cultures and
97.3% of follow-up cultures were detected within 28 days. Pfyffer and Wittwer in a smaller
study from Switzerland found that 50% of their MGIT cultures for MTB complex became
positive within 14 days, concluding that a final report of a negative culture could be issued
after 4 weeks of incubation [9]. In a multicenter study of 366 MTB complex positive MGIT
cultures done at 9 U.S. laboratories, Tyrrell et al. reported that 99.4% of diagnostic
specimens were detected by week 4, concluding that a negative culture could reliably be
reported at 4 weeks for diagnostic specimens and 5 weeks for follow-up specimens [10]. Our
analysis, based on a much larger number of MTB complex positive sputum cultures
collected over 8 years in a high TB incidence country, confirms the findings of these studies.
Diagnostic cultures with TTD greater than 28 days made up only 0.8% of the total. Also,
follow-up cultures with TTD greater than 28 days likely reflect low mycobacterial burden of
limited clinical significance. While we recommend more studies done in different settings,
our findings suggest that 28 days are long enough to make a decision about a negative
sputum culture for MTB complex. An interim report could be issued for all MTB complex
cultures negative at 28 days, advising physicians to begin considering other diagnostic
options for effective management of the patient. For efficient utilization of the MGIT
instrument, these cultures could be removed to free space and incubated off-line in an
ordinary incubator to be read only on days 35 and 42 before finally discarding them if they
remain negative.
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Figure 1.
Distribution of TTD for 3747 MTB complex-positive sputum cultures
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Sputum Specimen Characteristics

Characteristic N Percent
Primary AFB smear 1+ 1650 55
2+ 1329 45
3+ 1735 5.8
4+ 1990 6.7
Total Positive 6704 225
Negative 23106 775
MGIT culture result Negative 21432 71.9
Positive 8380 28.1
Cultures confirmed ZN Positive 8379 99.99
Culture not confirmed ~ ZN not done 1 0.01
Identification Not identified 4281
NTM 351 8.6
MTB complex 3747 91.4
Diagnostic specimens 2785 68.0
Follow-up specimens 1313 32.0
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