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Background

Tuberculosis remains a major challenge for global public health. The early
diagnosis of tuberculosis and prompt initiation of its treatment are
essential to reduce transmission of the disease. Generally, at least
two—and preferably three—sputum specimens obtained from patients
suspected to have tuberculosis are necessary for diagnosis. A
three-serial-smear diagnostic strategy maximizes the sensitivity of the
diagnostic test but has also been correlated with both an increasing
number of false-positive tests and an overloading of diagnostic resources.
The World Health Organization currently advocates a 2-serial-sputum
diagnostic strategy. Studies comparing two-serial-sputum tests and
three-serial-sputum test seldom mention the clinical characteristics and
demographics of tuberculosis patients confirmed by a positive culture on
the last of three consecutive sputum tests. Our study was retrospectively
designed to describe the clinical features and epidemiologic
characteristics of these patients.

Methods

We conducted a retrospective study of pulmonary tuberculosis patients
confirmed by positive culture on the last of three consecutive sputum
samples. Any and all of these patients were enrolled from the national
tuberculosis registry from 2012 onwards. Medical records and radiographs
were reviewed to identify demographics, symptoms, comorbidities,
treatment conditions and prognosis of the enrolled patients. Descriptive
analysis was performed and two scoring systems for the diagnosis of
TB—providing 85% and 93 % sensitivity, respectively—were used as
evidence for the diagnosis of the enrolled patients. We also compared the
enrolled patients with smear-positive (group A) and smear-negative
(group B) pulmonary tuberculosis patients confirmed by positive culture
on the first two of three consecutive sputum samples based on gender,
age, severity of tuberculosis, and mortality.

Results

A total of 373 patients were enrolled. 70.5% were male, with a median
age of 72 (range 13 — 100), which was significantly older than tuberculosis
patients reported in 2012 (P < 0.01). Among 361 patients with symptoms
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recorded in charts, 209 (57.9%) patients had cough and 97 (26.9%) had
fever. Only 11.8% of patients were smear-positive. For the 343 patients
with chest radiographs available for review 106 (30.9%) had pleural
effusions, 74 (21.6%) had cavities and 67 (19.5%) had lesions of the upper
lobes. Amongst this population, the sensitivity of the two scoring systems
decreased to 40% and 62%, respectively. Among 336 (90.1%) patients who
received anti-tuberculosis therapy, 205 (54.9%) patients received
treatment based on a positive third sputum sample. Compared to the
patients in group A (n = 4412), the enrolled patients were significantly
older (median age 72 vs. 64 years, P < 0.01) and had a higher proportion of
pleural effusion (11.9% vs. 5.4%, P < 0.01), a lower proportion of cavities
(8.9% vs.27.8%, P < 0.01) and a higher crude mortality rate (24.9% vs.
18.8%, P = 0.04). However, no significant difference was observed
between enrolled patients and patients in group B (n=4224). After
adjusting for age, there was no significant difference for mortality among
these three groups.

Conclusions

The radiographic presentations of pulmonary tuberculosis patients with a
positive culture on the last of three consecutive sputum samples were not
typical, and the patients themselves were older than smear-positive
pulmonary tuberculosis patients confirmed by positive cultures on the first
two of three consecutive sputum samples. That being said, patients with a
positive culture on the last of three consecutive sputum samples were
similar to smear-negative pulmonary tuberculosis patients confirmed by
positive cultures on the first two of three consecutive sputum samples.
Hence, the third sputum sample might be useful in the differential
diagnosis of smear-negative pulmonary tuberculosis among elderly
patients.

Key words: tuberculosis, culture, Taiwan
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