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Background: Despite increased awareness of tuberculo-
sis, delays in management are common.

Objective: To investigate management delays among
hospitalized patients with tuberculosis.

Design: Retrospective cohort study.

Setting: The Barnes-Jewish-Christian Health System, a
network of eight community and tertiary-care facilities
serving the St. Louis, Missouri, metropolitan area.

Patients: All 203 patients with tuberculosis hospitalized
in the Barnes-Jewish-Christian Health System from 1988 to
1996.

Measurements: Time from admission to first consider-
ation of the diagnosis (suspicion interval ), first consider-
ation and treatment initiation (treatment interval ), and
admission and treatment initiation (overall management
interval ) were determined. Delays were defined as inter-
vals longer than 24 hours.

Results: The overall management interval (median, 6
days [5th and 95th percentiles, 1 and 52 days]) exceeded 24
hours in 152 patients (74.9% [95% CI, 68.9% to 80.9%]).
The suspicion interval (median, 1 day [5th and 95th percen-
tiles, 0 and 16 days]) exceeded 24 hours in 54 patients
(26.6% [CI, 20.5% to 32.7%]), and the treatment interval
(median, 3 days [5th and 95th percentiles, 0 and 51 days])
was prolonged in 130 patients (64.0% [CI, 57.4% to
70.6%]). Overall management delays of more than 10 and
25 days occurred in 33.5% (CI, 27.0% to 40.0%) and 18.7%
(CI, 13.3% to 24.1%) of patients, respectively. The 55 pa-
tients with smears that were positive for acid-fast bacilli
had a median treatment interval of 3 days (5th and 95th
percentiles, 0 and 33 days); in 58.2% of patients (CI, 45.2%
to 71.2%), this interval exceeded 24 hours.

Conclusions: Delays in initiation of treatment were more
common than delays in the initial suspicion of tuberculosis.
Both types of delays were common even in patients with
disease that was confirmed by a positive smear. These data
illustrate a need for improved education of physicians
about the benefits of early initiation of therapy for tuber-
culosis.
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One of the factors cited as contributing to the
recent resurgence of tuberculosis is a decline

in expertise in the treatment of tuberculosis among
physicians trained in the postsanitarium era. At
least three studies have shown that management
errors are common and may contribute to the emer-
gence of drug resistance (1–3). Nosocomial trans-
mission from unsuspected cases of tuberculosis has
resulted in rapid propagation of highly resistant
strains of Mycobacterium tuberculosis (4–6). Im-
provement of the general competence of physicians
in the care of patients with known or suspected
tuberculosis has been an important strategy for re-
establishing control of tuberculosis in the United
States (7–9). Along with diagnostic and treatment
guidelines, specific recommendations have been out-
lined for prevention of nosocomial transmission in
hospitals and other health care institutions (10).

Maintenance of a high index of suspicion by cli-
nicians, rapid institution of respiratory isolation, and
early initiation of effective therapy are among the
key principles of tuberculosis control (7, 9). Several
studies have nevertheless suggested that delays in
suspicion and treatment of tuberculosis are common
among both hospitalized patients and those who
visit outpatient clinics (11–13). These delays have
been attributed to subtle or unusual disease presen-
tations (12, 14, 15). Subsequent investigations have
attempted to identify predictors of tuberculous dis-
ease as a means of shortening the interval between
patient presentation and diagnosis (16, 17). How-
ever, few studies have systematically examined other
delays, such as the time from initial suspicion of
disease to initiation of therapy, that occur in the
management of patients with tuberculosis. We de-
scribe the occurrence and patterns of various delays
in the management of tuberculosis in our health
system between 1988 and 1996.

Methods

Study Setting and Patients

The study was conducted at the Barnes-Jewish-
Christian (BJC) Health System, a university-affili-
ated network that provides medical care to patients
from St. Louis and the surrounding regions of cen-
tral and southern Missouri and southern Illinois.
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The specific hospitals enrolling patients in this in-
vestigation were Barnes-Jewish (a 1500-bed urban
teaching hospital affiliated with Washington Univer-
sity School of Medicine), Christian Northeast (475
beds), Christian Northwest (229 beds), Missouri
Baptist (500 beds), Boone (344 beds), Alton Memo-
rial (222 beds), Parkland (133 beds), and Barnes-
Jewish-St. Peters (111 beds). All patients admitted
to the BJC Health System from January 1988 to
December 1996 were eligible for inclusion in this
investigation. All patients older than 15 years of age
with a positive culture for Mycobacterium tuberculo-
sis were entered into the study database. The study
was approved by the Washington University School
of Medicine Human Studies Committee.

Study Design and Data Collection

We used a retrospective cohort design that seg-
regated hospitalized patients with tuberculosis ac-
cording to whether or not the initial suspicion or
treatment of tuberculosis had been delayed. An in-
fection control nurse reviewed the inpatient and
outpatient medical and health department records

of each patient by using a standardized data collec-
tion tool. In addition, telephone follow-up was per-
formed for all patients with working telephones.
Outcome variables were mortality, duration of hos-
pitalization, administration of antituberculous ther-
apy, and delays in the diagnosis and treatment of
tuberculous disease.

Standard risk factors, as defined by the American
Thoracic Society and the Centers for Disease Con-
trol and Prevention (8), for tuberculous infection
and for development of tuberculous disease after
infection were sought from the medical record. The
following presenting signs and symptoms at the time
of hospitalization were recorded: cough present for
at least 4 weeks, fever, night sweats, weight loss,
hemoptysis, dyspnea, chest pain, fatigue, weakness,
and anorexia. The presence of peripheral lymphad-
enopathy that was palpable on the physical exami-
nation was noted along with the findings from chest
radiography done at hospital admission. The type of
tuberculous disease was recorded by using the fol-
lowing descriptors: pulmonary, extrapulmonary,
smear-positive sputum, cavitary, miliary, and menin-

Table 1. Demographic Characteristics, Risk Factors for Tuberculosis, and Disease Presentation

Characteristic Entire Cohort
(n 5 203)

Patients with Overall
Delay of More Than
24 Hours (n 5 152)

Patients with No
Overall Delay

(n 5 51)

P Value*

4OOOOOOOOOOOOOOn (%)OOOOOOOOOOOOOO3

Demographic
Ethnic minority 116 (57.1) 80 (52.6) 36 (70.6) 0.03
Contact with an active case of tuberculosis 45 (22.2) 28 (18.4) 17 (33.3) 0.03
Age $ 60 years 93 (45.8) 63 (41.4) 30 (58.8) 0.03
Chronic renal failure 15 (7.4) 14 (9.2) 1 (2.0) 0.09
Intravenous drug use 10 (4.9) 5 (3.3) 5 (9.8) 0.13
Alcoholism 44 (21.7) 30 (19.7) 14 (27.4) .0.2
Diabetes 29 (14.3) 20 (13.2) 9 (17.6) .0.2
Immunosuppression 27 (13.3) 22 (14.5) 5 (9.8) .0.2
Male sex 112 (55.2) 86 (56.6) 26 (51.0) .0.2
Foreign born 23 (11.3) 16 (10.5) 7 (13.7) .0.2
Presence of $ 1 risk factor for tuberculosis 162 (79.8) 121 (79.6) 41 (80.4) .0.2
10% below ideal body weight 40 (19.7) 30 (19.7) 10 (19.6) .0.2
HIV infection 16 (7.9) 12 (7.9) 4 (7.8) .0.2
Homeless 8 (3.9) 6 (4.0) 2 (3.9) .0.2
Resident of an extended-care facility 5 (2.5) 4 (2.6) 1 (2.0) .0.2
Incarcerated (past or present) 7 (3.4) 5 (3.3) 2 (3.9) .0.2

Clinical and radiographic
Hemoptysis 20 (9.9) 9 (5.9) 11 (21.6) ,0.01
Smear-positive disease 55 (27.1) 32 (21.0) 23 (45.1) ,0.01
Cavitary disease 27 (13.3) 10 (6.6) 17 (33.3) ,0.01
Weight loss 82 (40.4) 54 (35.5) 28 (54.9) 0.02
Night sweats 44 (21.7) 27 (17.8) 17 (33.3) 0.02
Disease type

Pulmonary 100 (49.3) 67 (44.0) 33 (64.7) 0.02
Extrapulmonary 47 (23.2) 41 (27.0) 6 (11.8)
Both 56 (27.6) 44 (29.0) 12 (23.5)

Meningeal disease 11 (5.4) 5 (3.3) 6 (11.8) 0.03
Abnormal chest radiograph 135 (66.5) 95 (62.5) 40 (78.4) 0.04
Presence of $1 symptom 184 (90.6) 135 (88.8) 49 (96.1) 0.17
Fever 97 (47.8) 70 (46.0) 27 (52.9) .0.2
Mechanically ventilated for more than 1 day 26 (12.8) 18 (11.8) 8 (15.7) .0.2
Recent cough 45 (22.2) 32 (21.0) 13 (25.5) .0.2
Lymphadenopathy 29 (14.3) 23 (15.1) 6 (11.8) .0.2
Chronic cough 77 (37.9) 56 (36.8) 21 (41.2) .0.2
Miliary disease 28 (13.8) 20 (13.2) 8 (15.7) .0.2
Admission to the intensive care unit 53 (26.1) 39 (25.7) 14 (27.4) .0.2

*Comparison of patients with and without an overall delay.
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geal. Extrapulmonary tuberculosis was defined as
disease in organs other than the lungs (including
pleurisy but not mediastinal lymphadenopathy) (18).
Miliary disease was defined by using standard crite-
ria (19). Mortality was defined as death from any
cause within 12 months (360 days) from the date of
initial hospital admission. Samples for mycobacterial
smears and cultures were processed, stained, and
cultured according to standard procedures (20).

Three time intervals were calculated by using
dates obtained from review of medical and public
health records. The overall management interval was
defined as the time from admission to initiation of
antituberculous chemotherapy. The suspicion inter-
val was defined as the time from admission to the
first suspicion of tuberculosis, and the treatment in-
terval was the time from the first suspicion of dis-
ease to initiation of treatment. Intervals that ex-
ceeded 24 hours were considered indicative of a
delay. Suspicion of tuberculosis required either an
order for respiratory isolation or submission of
specimens for acid-fast smear or culture. Mortality
during the follow-up period was determined by us-
ing a combined review of the medical and health
department records and telephone follow-up and
was confirmed by using the death certificate registry
of Missouri and records of the U.S. Social Security
Administration.

For the past 3 years, the infection control depart-
ment of Barnes-Jewish Hospital, the largest institu-
tion in the BJC Health System, has maintained a
database describing employees who sustained a
workplace exposure to patients with tuberculosis.
From this database, we extracted the numbers of
employees with documented exposures for each pa-
tient with tuberculosis who was not efficiently iso-
lated and treated.

Statistical Analysis

All comparisons were unpaired, and all tests of
significance were two-tailed. Continuous variables
were compared by using the Student t-test for nor-
mally distributed variables and the Wilcoxon rank-
sum test for non-normally distributed variables. The
chi-square test and the Fisher exact test were used
to compare categorical variables. The primary data
analysis compared patients who experienced an
overall management delay with those who had not
experienced such delays. Relative risks, odds ratios,
and their 95% CIs were calculated by using stan-
dard methods (21). All values are expressed as the
median 6 SD (continuous variables) or as a per-
centage of the group from which they were derived
(categorical variables), along with fifth and ninety-
fifth percentiles. A P value of 0.05 or less was
considered statistically significant.

Kaplan–Meier curves were used to analyze pa-
tient survival. Multiple logistic regression analysis,
done by using a commercial statistical package (22),
was used to identify predictor variables that were
significantly related to the likelihood of having an
overall management delay during the period of ob-
servation (that is, overall management delay was the
dependent outcome variable). Baseline covariates
were included in models that were judged a priori
to be clinically sound. This was prospectively deter-
mined to be necessary to avoid producing spuriously
significant results with multiple comparisons (23).
Potential predictor variables for model entry were
identified by using univariate analysis, in which a P
value of 0.15 was used to determine entry into the
logistic regression model. Results of the logistic re-
gression analysis are reported as adjusted odds ra-
tios with 95% CIs.

Results

Culture-positive tuberculosis was diagnosed in
203 patients hospitalized in the BJC Health System.
Patients ranged in age from 16 to 95 years (mean,
58.0 6 21.4 years); 55.2% were men and 44.8%
were women. Demographic characteristics, risk fac-
tors for tuberculous infection, and characteristics of
disease presentation are shown in Table 1.

Overall Management Delay

The median interval from hospital admission to
initiation of antituberculous chemotherapy (overall
management interval) was 6 days (5th and 95th
percentiles, 1 and 52 days). An overall delay in
management (overall management interval longer
than 24 hours) occurred in 152 patients (74.9%
[95% CI, 68.9% to 80.9%]) (Figure 1). An overall

Figure 1. Percentage of patients with delays in diagnosis and
treatment of culture-proven tuberculosis. Upper 95% CIs are shown.
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delay of more than 10 days occurred in 68 patients
(33.5% [CI, 27.0% to 40.0%]), and an overall delay
of more than 25 days was seen in 38 patients
(18.7% [CI, 13.3% to 24.1%]) (Figure 2). No sig-
nificant differences in the likelihood of an overall
management delay (P . 0.2), suspicion delay
(P . 0.2), or treatment delay (P . 0.2) were found
among patients admitted to a tertiary-level, univer-
sity-affiliated medical center compared with patients
who received care in community hospitals.

Univariate analysis identified demographic fac-
tors and disease characteristics that were signifi-
cantly associated with an overall management delay
(Table 1). Multiple logistic regression analysis that
controlled for sex, age, ethnicity, and other potential
risk factors for overall management delay as iden-
tified by the univariate analysis showed that absence
of cavitary infiltrates, absence of meningeal disease,
absence of hemoptysis, and smear-negative sputum
were independently associated with overall manage-
ment delay (Table 2). No significant relation was
found between the presence or absence of an over-
all management delay and 1-year mortality (P . 0.2)
(Figure 3).

Suspicion and Treatment Intervals

The median duration of the suspicion interval,
the period between hospital admission and the first
consideration of the diagnosis of tuberculosis, was 1
day (5th and 95th percentiles, 0 and 16 days). The
median interval between first suspicion of disease
and initiation of treatment (treatment interval) was
3 days (5th and 95th percentiles, 0 and 51 days).
The suspicion interval was prolonged beyond 24
hours in 54 patients (26.6% [CI, 20.5% to 32.7%]).
The treatment interval was prolonged beyond 24
hours in 130 patients (64.0% [CI, 57.4% to 70.6%]).
Thirty-two patients (15.8%) had delays in both sus-
picion and initiation of treatment. Among the 55

patients with sputum smears that were positive for
acid-fast bacilli, treatment initiation was delayed for
32 (58.2% [CI, 45.2% to 71.2%]). The duration of
the treatment interval for patients with smear-posi-
tive sputum (median, 3 days [5th and 95th percen-
tiles, 0 and 33 days]) was significantly shorter than
that of patients with smear-negative sputum (medi-
an, 4 days [5th and 95th percentiles, 0 and 66 days])
(P , 0.001) (Figure 4).

Effect of Delays in Management of Tuberculosis

Of patients with tuberculosis who were hospital-
ized at Barnes-Jewish Hospital over 3 years, 25 were
identified by the infection control department as the
source of health care worker exposures. In these
patients, a diagnosis of tuberculosis was not consid-
ered at admission and initiation of isolation and
treatment was delayed. The number of employees
exposed over this period was 598 and ranged from 1
to 76 employees (mean, 23.9; median, 19) per hos-
pitalized patient with tuberculosis.

Changes in the Prevalence of Various Delays over
Time

During the 9-year study period (1988–1996), the
prevalence of an overall delay ranged from 59.1%
(CI, 38.5% to 79.7%) to 84.0% (CI, 69.6% to
98.4%). Similarly, the prevalence of a delay in sus-
picion ranged from 9.1% (CI, 0.0% to 21.1%) to
41.2% (CI, 17.8% to 64.4%), and the prevalence of
a delay in initiation of treatment ranged from
54.6% (CI, 33.8% to 75.4%) to 77.3% (CI, 58.9% to
95.7%). In 6 of the 9 years, suspicion was delayed
less than half as frequently as was treatment. No
statistically significant changes in the pattern of de-
lay types were observed during the study period.

Discussion

Despite recent advances in culturing techniques,
several weeks often pass between the initial suspi-

Figure 2. Distribution of overall delays for the study cohort. Upper
95% CIs are shown.

Table 2. Logistic Regression Analysis Identifying
Variables Associated with the Presence of a
Delay in the Diagnosis of Tuberculosis*

Variable Adjusted Odds
Ratio (95% CI)

P Value

Absence of cavitary lung disease 5.9 (3.6–9.5) ,0.01
Absence of meningeal disease 8.8 (4.6–17.1) ,0.01
Absence of hemoptysis 3.8 (2.2–6.6) 0.01
Smear-negative sputum 2.4 (1.6–3.5) 0.03
Baseline odds 0.1 (0.1–0.2) –

* Other variables that were considered but discarded from the model because they were
not statistically significant included sex, age, ethnicity, contact with an active case of
tuberculosis, presence of chronic renal failure, intravenous drug use, abnormal chest
radiograph, weight loss, night sweats, and disease type (pulmonary or extrapulmo-
nary).
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cion of tuberculosis and the final microbiological
confirmation. During this time, an untreated pa-
tient’s condition will worsen and he or she will
remain a source of secondary spread throughout the
community. Therefore, antituberculous chemother-
apy should ideally be started as soon as tuberculosis
is suspected and should certainly be instituted if
smears are positive for acid-fast bacilli (7, 8, 10, 24).
Surprisingly, of the 203 hospitalized patients in
whom tuberculosis was diagnosed, the management
of only 51 patients (25.2%) attained this ideal. Al-
though delays in suspicion of tuberculosis occurred,
delayed initiation of antituberculous chemotherapy
after the diagnosis of tuberculosis had already been
considered was more common. Initiation of treat-
ment was delayed in 64% of patients in our cohort.
Even smear positivity did not prevent such delays;
58.2% of this subgroup experienced treatment de-
lays (median time to treatment, 3 days) (Figure 4).
Management delays resulted in an average of 23.9
employees exposed per case of tuberculosis. Finally,
the proportion of patients in our cohort who expe-
rienced these delays seems to have been relatively
constant over the 9 years of the study.

The two groups of patients, those for whom man-
agement had been delayed and those for whom
management was timely, differed little with respect
to demographic characteristics, risk factors for tu-
berculosis, or clinical characteristics (Table 1). Only
the absence of four characteristics associated with
the most severe forms of tuberculosis were indepen-
dent predictors of such delays. The absence of the
most common characteristics of tuberculous disease,
including weight loss, night sweats, and radiographic
abnormalities, was not independently associated
with the presence of overall management delays.

Two previous studies determined that tuberculosis is
not suspected at hospital admission in roughly 40%
of cases (11, 12). In both studies, delays in suspicion
were attributed primarily to subtle disease presen-
tations such as those that might be expected in
elderly patients. In contrast, our study suggests that
tuberculosis is managed more efficiently in elderly
patients, possibly because of an increased awareness
of the prevalence of the disease in this population.
Of interest, delay and ethnicity seemed to be asso-
ciated; white patients were more likely than mem-
bers of ethnic minority groups to experience delays
in management, suggesting that the occurrence of
tuberculosis among white patients may be underes-
timated by clinicians. In contrast to previous studies,
which have asserted that a causal relation exists
between diagnostic delay and mortality, we were
unable to demonstrate such an association over 12
months of follow-up (Figure 3) (11, 12, 14, 15).
Delayed treatment is considered particularly detri-
mental to patients who are co-infected with HIV
(25, 26). Thus, the absence of an association be-
tween delayed management and mortality may re-
flect the low incidence of HIV co-infection in our
population.

The high prevalence and greater mean duration
of treatment delays compared with suspicion delays
suggests the presence of an artificial threshold for
the initiation of antituberculous chemotherapy. Cli-
nicians seem to prefer to receive culture results
before committing the patient to treatment. The
current standard of care dictates that all positive
acid-fast smears be regarded as diagnostic of M.
tuberculosis disease until proven otherwise (8). It
was surprising that smear positivity was not inde-
pendently associated with prompt initiation of
treatment. Indeed, most patients (58.2%) with
positive smears had delayed initiation of treatment.

Figure 3. Kaplan–Meier survival curves for patients with an over-
all delay in the management of tuberculosis (circles) and patients
without an overall delay (triangles).

Figure 4. Percentage of patients with treatment delay according
to specified delay intervals. Striped bars represent patients with positive
sputum smears; white bars represent patients with negative sputum smears.
Upper 95% CIs are shown.
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Although the median interval to treatment among
this subgroup (3 days) was significantly lower than
that in patients with negative sputum smears (Fig-
ure 4), it was well beyond the 24-hour period
mandated by the Centers for Disease Control and
Prevention for reporting of smear results by labora-
tories to health care practitioners (7, 9). Because of
the retrospective nature of our study and the large
number of individual clinicians involved, we were
unable to determine with certainty the reasons for
the delayed treatment of patients with positive
smears. However, because our cohort included only
inpatients, procedural barriers to treatment initia-
tion should have been minimal. A more likely ex-
planation is a poor understanding among some cli-
nicians of the implications of a positive acid-fast
smear, with a tendency to wait for final identifica-
tion so that the presence of mycobacteria other than
tuberculosis can be excluded.

Many investigators have commented on a general
lack of familiarity with the protean manifestations
of tuberculosis among general physicians trained in
the past 20 years (4, 5). Our study coincided with an
intensive national educational campaign designed to
improve the knowledge base of clinicians likely to
encounter patients with tuberculosis (9). This cohort
thus offered a unique opportunity to examine
changes in practice over 9 years. We were unable to
find any measurable improvement in the timeliness
with which tuberculosis was suspected or treated
during the study period. Our cohort included pa-
tients who had been admitted to a tertiary-level,
university-affiliated medical center as well as to
community hospitals. Although one might expect
educational policies to penetrate community hospi-
tals more slowly, we found no significant differences
in the likelihood of an overall management delay,
suspicion delay, or treatment delay between these
two types of institutions.

Our study had several limitations. Because we
studied physician practices within a single health
system, our findings may not be widely generaliz-
able. In addition, by including only hospitalized pa-
tients, our data may not accurately reflect the pat-
terns of care in physicians’ offices. It would have
been useful to examine the delays between hospital
admission and initiation of respiratory isolation be-
cause such delays would probably affect the risk for
nosocomial transmission more directly. Although in
most cases, the initial suspicion of tuberculosis and
the initiation of respiratory precautions coincided,
the retrospective study design precluded us from
confirming that this was always the case. In addi-
tion, the first clinical suspicion may have occurred
earlier than was documented in the medical record.
There is, however, less uncertainty about the initia-
tion of treatment, which can be verified by phar-

macy records. It is also possible that our criteria for
delay were overly strict. We believe, however, that
when dealing with hospitalized patients, clinicians
must consider tuberculosis at admission so that pa-
tients may be placed in respiratory isolation and the
risk for nosocomial spread can be minimized. Fi-
nally, although no effect on patient mortality could
be demonstrated, other consequences of delays in
the management of tuberculosis are apparent. We
show that each unrecognized case of tuberculosis
resulted in an average of 23.9 health care worker
exposures. The subsequent evaluation of each of
these workers would add substantially to the overall
costs of hospitalization (27–30).

To assist in clinical decision making, we offer the
following recommendations for management of in-
patients with suspected tuberculosis, based on guide-
lines established by the American Thoracic Society
and the Centers for Disease Control and Prevention
(8, 10). All patients admitted to the hospital should
undergo prompt assessment of their risk for active
tuberculosis. The stringency of this assessment must
be based on the prevalence of tuberculosis among
hospital admissions. Patients in whom the diagnosis
is suspected must be placed in respiratory isolation
immediately and diagnostic studies, including chest
radiography, collection of sputum for acid-fast
smear and culture, and tuberculin skin testing must
be done in the first 24 hours of hospitalization. The
timing of initiation of treatment is less straightfor-
ward and must rely on the clinical judgment of the
treating clinician. However, certain guiding princi-
ples are applicable. Treatment for tuberculosis
should be started immediately in all cases in which
acid-fast organisms are present on smears unless
infection with a nontuberculous mycobacterial spe-
cies has been confirmed and the diagnosis of tuber-
culosis has otherwise been excluded. In addition,
patients whose chest radiographs or symptoms (or
both) are highly suggestive of tuberculosis should
also begin antituberculous therapy while results of
smears are awaited. In high-risk patients with neg-
ative smears, treatment should be continued until
final culture results are available or further diagnos-
tic studies are undertaken. The threshold for initi-
ation of antituberculous therapy in the absence of
confirmatory evidence for the diagnosis (positive
smears or cultures) must be low in patients with
demographic or clinical characteristics that increase
their risk for tuberculosis. Once treatment is initi-
ated, it should be administered under direct obser-
vation and continued until hospital discharge or
until an alternative diagnosis is confirmed and tu-
berculosis definitively excluded. Local health au-
thorities should be notified so that arrangements for
continuation of treatment after discharge can be
made.

2 March 1999 • Annals of Internal Medicine • Volume 130 • Number 5 409



We acknowledge that application of these guide-
lines will result in the unnecessary initiation of
treatment in some instances. Indeed, our study is
limited by not including data on noninfected per-
sons in whom tuberculosis was suspected. There-
fore, we could not assess the cost-benefit of early
treatment for suspected tuberculosis. We believe,
however, that the hospital setting necessitates a
more conservative treatment approach to minimize
the risk for nosocomial spread posed by unisolated,
untreated inpatients with active tuberculosis. This
risk has been demonstrated in a series of hospital
outbreaks over the past several years (2, 31–33).
Moreover, the benefits of early treatment for pre-
vention of nosocomial spread have been well de-
scribed (7, 8, 24, 34). Therefore, until more accurate
means of risk assessment become available, we be-
lieve that this type of standard would be most prudent.

In summary, we identified a series of delays in
the management of patients with tuberculosis, in-
cluding delays in initial suspicion and in initiation of
antituberculous chemotherapy. These delays were
not dependent on the subtlety of the clinical pre-
sentation. Most significant is the finding that despite
recent educational efforts, delays most commonly
occurred in institution of treatment, not in initial
suspicion of tuberculosis (9, 10). Thirty-two (58.2%)
of the 55 patients with positive sputum smears ex-
perienced delays in treatment. The delays we de-
scribe are therefore more likely dependent on the
experience and practice styles of individual clini-
cians, a variable that should be modifiable with
education. It is evident that future efforts must be
directed toward improving the management of tu-
berculosis once it is suspected, the most problematic
aspect of tuberculosis management in our cohort.
The dramatic reductions in the incidence of tuber-
culosis in such large urban areas as New York City
and Baltimore illustrate, in part, the benefits of
recent educational programs (35, 36). Our data,
however, indicate that continued efforts to educate
clinicians on appropriate management of tuberculo-
sis are required, particularly in such areas as St.
Louis, where the prevalence of tuberculosis is lower
and clinicians may be less experienced.
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