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To assess whether rinsing with oral antiseptics before sputum collection would reduce contamination of
mycobacterial cultures, 120 patients with suspected tuberculosis were randomly assigned to rinse with chlor-
hexidine or cetylpyridinium mouthwash before collection. The culture contamination rate was significantly
lower after rinsing with chlorhexidine before collection, especially for cultures grown in MGIT medium.

One of the main limitations of sputum culture for mycobac-
teria is contamination and overgrowth with organisms from the
oral flora. Antiseptics have been used to supplement oral hy-
giene to minimize the proliferation of pathogenic organisms
(13). Due to their glycolipid-containing cell wall, mycobacteria
are relatively resistant to many common disinfectants (14, 15).
Chlorhexidine (CHX) and cetylpyridinium chloride (CPC),
two of the most widely used antiseptic compounds in mouth-
washes, are active against common oral bacteria and fungi at
low concentrations (2, 3, 4, 9, 11, 16) and are relatively non-
toxic to human cells. Mycobacteria are highly resistant to CHX
(16). CPC has been used at a 0.5% final concentration in the
decontamination of sputum for mycobacterial culture (17).

Better methods are needed to decrease the contamination
rate of sputum specimens for mycobacterial culture. We con-
ducted a randomized trial to assess whether oral rinsing with
mouthwashes containing CHX and CPC before sputum collec-
tion would decrease the rate of culture contamination. The
protocol was approved by the institutional review board. All
patients gave informed consent for participation. Eighteen- to

60-year-old adults with suspected pulmonary tuberculosis (TB)
evaluated at two public clinics from December 2007 to Decem-
ber 2008 were eligible. One sputum sample was collected from
each patient on two consecutive days. On the first day, a first
morning sputum sample was collected at the clinic using rou-
tine procedures (control group) in which patients washed their
hands with soap and water and rinsed their mouths with tap
water before collecting the specimens. Patients returned to the
clinic the next morning, when they were randomly assigned
using a computer-generated sequence to rinse their mouths
with 10 ml of a commercially available mouthwash solution for
1 min before sample collection. The solutions used were (i)
Periogard solution (Colgate-Palmolive, São Paulo, Brazil),
containing a 0.12% final concentration of CHX gluconate, and
(ii) Colgate Plus solution (Colgate-Palmolive, São Paulo, Bra-
zil), containing a final concentration of 0.05% of CPC. Speci-
mens were refrigerated at 4°C until processing within 2 h after
collection. Decontamination of specimens was done as previ-
ously described (12). The sediment was resuspended in phos-
phate-buffered saline (PBS) and inoculated on Ogawa slants
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TABLE 1. Recovery of M. tuberculosis from sputum specimens cultured on Ogawa or MGIT medium after routine oral rinsing with water or
an antiseptic mouthwash before collection

Study groupa

No. (%) of cultures that were: Time to detection
(days) using:Positive for M. tuberculosis Contaminated

Ogawa MGITb Both Ogawa MGIT Ogawa MGIT

Control 28/120 (23) 35/120 (29) 40/120 (33) 11/120 (9) 22/120 (18) 22 9
Intervention 28/120 (23) 40/120 (33) 41/120 (34) 8/120 (7) 13/120 (11) 22 12

a The control group rinsed with water, and the intervention groups rinsed with a commercial mouthwash containing chlorhexidine or cetylpyridinium chloride.
b MGIT, Bactec MGIT 960.
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(7) (200 �l of inoculum per slant) and MGIT (Mycobacteria
growth indicator tube; Becton-Dickinson, Sparks, MD) me-
dium supplemented with PANTA (contains polymyxin B, am-
photericin B, nalidixic acid, trimethoprim, and azlocillin; Bec-
ton-Dickinson) (500 �l of inoculum per tube). Cultures were
incubated at 37°C and examined daily for up to 6 weeks. Time
until detection in MGIT was defined as the number of days
until a positive growth index was obtained. After 42 days, tubes
that showed no growth were read as negative. Cultures were
determined to be contaminated with fungi or other bacteria
according to standard procedures. Mycobacterial cultures were
identified to species level as Mycobacteria tuberculosis complex
based on morphology and ability to grow in paranitrobenzoic
acid and thiophen-2-carboxylic acid hydrazine (5). Differences
between groups were assessed using McNemar’s test (Stata 9.0,
College Station, TX). P values of less than 0.05 were consid-
ered significant.

One hundred thirty-six patients participated in the study.
Sixteen (13.3%) did not return for collection of the second
sputum sample and were excluded from analysis. Of the 120
patients who came back to the clinic for collection of the
second sputum sample, 59 were randomly assigned to the CHX
rinse group and 61 were assigned to the CPC rinse group.

The median volumes of sputum submitted from the first and
second sputum collections from each patient were 5.0 ml (range,
25 to 75 ml; interquartile range [IQR], 2.5 ml) and 7.5 ml (range,
25 to 75 ml; IQR, 5.0 ml), respectively, and did not differ. Most
samples were mucopurulent (97% for the CHX group versus
98% for the CPC group), while a minority were classified as saliva
(3.4% for the CHX group and 1.7% for the CPC group). For the
6 sputum samples obtained from 3 patients that were classified as
saliva, contamination was present in 1 culture inoculated in
MGIT; the other cultures were negative.

The recovery rate for M. tuberculosis and time to detection
for cultures on Ogawa and MGIT media after routine oral
rinsing with water (control group) or commercial chlorhexi-
dine or cetylpyridinium mouthwash (intervention group) be-
fore sputum collection are detailed in Table 1. The overall
recovery rates did not differ between the control and interven-
tion groups.

Fourteen patients had cultures positive for M. tuberculosis
only on specimens collected after oral rinsing with one of the
antiseptic rinses. When we compared the rates of culture con-
tamination by type of oral rinse (CHX or CPC) and culture
medium, we found that rinsing with CHX before sputum col-
lection decreased culture contamination in MGIT medium
(19% after tap water rinsing versus 7% after CHX rinsing;

odds ratio [OR] of 0.125, P � 0.04); a smaller, 5%, nonsignif-
icant reduction was found for samples cultured on Ogawa
medium. Rinsing with CPC mouthwash before sputum collec-
tion did not decrease contamination of cultures on either me-
dium compared to rinsing with tap water before sputum col-
lection (Table 2).

No nontuberculous mycobacteria were recovered from any
culture. Most contaminants were bacteria or fungi. In this ran-
domized trial, we found that rinsing with commercial mouth-
washes containing chlorhexidine but not cetylpyridinium chloride
before sputum collection decreased culture contamination, par-
ticularly for MGIT culture, where contamination rates are fre-
quently higher. Rinsing with these mouthwashes before sputum
collection did not appear to adversely affect culture positivity and
time until detection. Fourteen of the 40 patients confirmed to
have TB had positive cultures only on specimens collected after
rinsing with an antiseptic mouthwash. Our results add to the
growing body of knowledge showing that attention to sputum
collection methods and oral hygiene may enhance the yield of
sputum examination (1, 6, 8, 10).

Only diagnostic specimens were examined in this study. The
rates of culture contamination are higher when examining spu-
tum specimens collected during treatment (unpublished data),
and antiseptic rinsing before sputum collection might be even
more beneficial in this setting. Nevertheless, diagnostic speci-
mens constitute most of the workload for clinics and TB pro-
grams in countries with a high TB burden.

Antiseptic mouth washes are widely available in many coun-
tries. Their use would add some additional cost to sputum
collection, although this expense would likely be much less
than the cost of repeated cultures and other examinations.
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