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Abstract

Objective: Emergency department presentation of active pulmonary
tuberculosis (TB) can be highly variable and atypical. Appropriate
patient stratification may require the assessment of non-clinical
criteria. The aim of this study was to determine unique presentation,
risk factors and outcomes in the population of TB patients that present
to a public emergency department (PED), as well as to identify those
factors associated with ED discharge without a diagnosis of TB during
a potentially contagious visit. Methods: Epidemiological
characteristics were determined for every patient diagnosed with TB in
Arizona for 2000-2008. From these, the 1501 presenting in Maricopa
County, Arizona for 2000-2008 were selected for further analysis.
Presentation at the only PED in the county was determined by
retrospective chart review. Potentially contagious TB patients
presenting at the PED were analyzed on the basis of the absence or
presence of a TB diagnosis during a potentially contagious visit.
Results: Of the study population, 150 (12.0% of pulmonary TB
patients) presented to the PED within one month of a verified
diagnosis of active pulmonary TB. Patients presenting to the public
emergency department were more likely to be male, Hispanic,
homeless, HIV-positive, current resident of a correctional facility or a
long-term care facility, or to have a recent history of substance abuse.
Furthermore, PED patients were more likely to have multidrug
resistant TB and to die before completion of treatment. Patients
reported a median distance of 4.6 miles from their residence to the
PED, with only 10.8% reporting a distance of greater than 15 miles.
Comparison of potentially contagious TB patient visits demonstrated
that patients were significantly less likely to receive a diagnosis of TB
when presenting with a traumatic or orthopedic chief complaint,
denying cough, hemoptysis, dyspnea, fever or chills, having a normal
pulmonary exam and/or chest x-ray, being unresponsive during
questioning, or reporting a recent history of both homelessness and
excess alcohol use. Baseline sensitivity for the diagnosis of TB during
a potentially contagious visit was 78.2%. Modeling revealed an
increase in sensitivity to 97.9% if patients were assessed for altered
mental status, pulmonary or infectious chief complaint, abnormal vital
signs, or history of substance abuse or foreign birthplace.
Conclusions: In this study, TB patients presenting to the public



emergency department were significantly more likely to have many of
the known risk factors for TB, be diagnosed with MDR-TB and die
before completion of therapy. Patients with a history of alcohol abuse
and homelessness, or lack of signs and symptoms classical for TB were
less likely to be diagnosed with TB during a potentially contagious
visit. This study adds evidence to the belief that public emergency
departments disproportionally care for TB patients and that these
patients have a more precarious health status and greater risk for
mortality than those who are diagnosed by other facilities.
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Introduction
Background

Public emergency departments face unique challenges when
evaluating patients. Public emergency department patients display
high rates of substance abuse and psychological symptoms® 2. The
large homeless and other at-risk populations in public emergency
departments have a much higher prevalence of certain communicable
diseases such as HIV and tuberculosis (TB)2. Patients presenting to
the ED for diagnosis of TB frequently lack the classic pulmonary and
constitutional symptoms, therefore identification and inclusion of
relevant epidemiological factors is crucial for risk stratification3.

Determination of relevant risk-factors enables targeted
screening and disease identification. Certain healthcare
environments, by virtue of being enriched for particular diseases or
disease-associated risk factors in their target populations, have the
opportunity to employ screening mechanisms that may not be
warranted with lower incidence populations. This approach has been
adopted for a variety of crucial ED-based public health interventions
ranging from vaccination campaigns to identification of patients
needing referrals for substance abuse treatment and other services® 7.
Previous efforts to identify and treat TB patients in the ED have
demonstrated program feasibility while advocating targeted risk-factor
driven approaches to patient identification, likely due to 75% of ED
patients having at least one risk factor for TBS.

Information about TB incidence, clinical presentation and risk
factors is readily available from the Centers for Disease Control and
Prevention®. However, little is known about the specific subset of the
larger population that presents to a public emergency department.
This study was conducted to examine the epidemiological determinants
of presentation to a public emergency department for diagnosis of TB
along with the factors contributing to ED discharge without a
diagnosis of TB during a potentially contagious visit.

Significance

Identification of TB patients is a public health priority and the
ED visit may be the only interaction with the health care system for



certain groups at high risk for TB such as the homeless and
immigrants from TB-endemic nations* 5.

Aims / Goals / Hypothesis

This work is being conducted to enhance our current
understanding of the presentation of tuberculosis in high-incidence
Emergency Departments. We hypothesize that the application of
clinical and epidemiologic characteristics can enhance detection of TB
patients. Specifically, our aims include:

1) Characterization of the patient population presenting to our study
site, a public emergency department.

2) Identification of patients who presented to our study site during a
potentially contagious ED visit and the clinical and epidemiological
factors distinguishing those patients receiving the diagnosis of active
pulmonary tuberculosis from those who did not receive this diagnosis.

3) To derive a clinical prediction pathway for the identification of
patients at very low risk for active pulmonary tuberculosis.

Research Materials and Methods
Study Design

Reporting of active TB is legally mandated in Arizona. All
reported TB cases are verified by the county health department and
then compiled and analyzed by the Arizona Department of Health
Services (ADHS). Patients in Maricopa County, Arizona with a
reported and verified case of TB from 2000-2008 were identified at the
only public hospital in the county by electronic medical record search.
Patients who accessed the ED during their potentially contagious
period were compared with those who did not access the public hospital
during this period. Additionally, patients leaving the ED without a
diagnosis of TB during a potentially contagious period were compared
with those who were admitted or discharged from the ED with a
diagnosis of TB. This study was approved by the Institutional Review
Board of the Maricopa Integrated Health System (2008-034).



Study Setting and Population

The Maricopa Medical Center emergency department has an
annual census of 57,300 patients and also houses an emergency
medicine residency program. This emergency department serves the
greater Phoenix community while also receiving patients arriving by
both air and ground ambulance and patients from county and state
correctional facilities. It is located near both the geographic and
population center of Maricopa County, a rapidly growing metropolitan
area of approximately 3,700,000 (2006). The case rate for TB in
Arizona was 5.0/100,000 in 2006.

The study population consists of those patients residing in
Maricopa County who were reported to the ADHS as a verified case of
tuberculosis from 2000-2008. Potentially contagious ED visits were
classified as previously described, with slight modification3. An ED
visit was considered to be potentially contagious if any of the following
criteria were met: 1) A positive sputum culture for Mycobacterium
tuberculosis was obtained during the hospitalization that was initiated
by this ED visit 2) any visit subsequent to the positive culture or any
visit where the patient was known to have a positive smear for acid-
fast bacteria but less than two weeks after beginning
antimycobacterial therapy 3) any visit within 30 days prior to the
eventual initiation of antimycobacterial therapy and eventual
confirmation of active pulmonary TB where TB was not ruled out
radiographically.

Study Protocol

During the verification of a reported case of tuberculosis,
Maricopa County public health workers collected epidemiological data
from the patient utilizing the standardized Report of Verified Case of
Tuberculosis (RVCT) data collection tool. The CDC criteria for
determining a laboratory confirmed case are 1) isolation of M.
tuberculosis complex from a clinical specimen; or 2) demonstration of
M. tuberculosis from a clinical specimen by nucleic acid amplification
test; or 3) demonstration of acid-fast bacilli in a clinical specimen when
a culture has not been or cannot be obtained. A clinically verified case
of TB meets all of the following criteria: 1) a positive tuberculin skin
test; 2) signs and symptoms compatible with current TB disease, such
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as an abnormal, unstable (worsening or improving) chest x-ray, or
clinical evidence of current disease; 3) current treatment with two or
more antituberculosis medications; and 4) a completed diagnostic
evaluation. Multi-drug resistant tuberculosis (MDR-TB) is defined as
displaying resistance to both Isoniazid and Rifampin during culture
and sensitivity testing.

From the 2000-2008 verified cases of tuberculosis, the subset of
patients presenting to the only public emergency department in
Maricopa County, Arizona was identified as follows: Electronic
medical records were searched by last and first name and confirmed by
date of birth. Date of visit to the public emergency department was
recorded along with admission status and diagnosis upon discharge
from the emergency department or inpatient unit.

Distance from reported residence to the public emergency
department was determined as follows: Patient zip codes of current
residence (or institution/shelter/long-term care facility) were obtained
by Maricopa County public health workers and were utilized to
calculate the distance traveled to the public emergency department.
Distance was calculated as walking distance along existing roads from
the center of the patient zip code to the specific address of the public
emergency department. Automobile-related factors such as one-way
streets or patients presenting via EMS were not considered.

Clinical data was obtained according to the following procedure:
Unique institutional visit identification numbers belonging to patients
identified above as presenting to the public emergency department
during a potentially contagious period were provided to a PGY-2 EM
resident along with a standardized data collection form. This resident
was provided with a 1-hour training session in the standardized
collection of data for this project. An opportunity to answer questions
was provided. The resident was blinded at all times to the specific
aims of the study and to individual patient outcomes. Data sheets
were then abstracted and entered into Excel (Microsoft) by a separate
data assistant who was blinded as above. Entered data was verified in
the medical record by the principle investigator (BG). Rare
disagreements between data source and PI review were resolved by
review of the patient record by a data assistant unfamiliar with the
project without pre-review of the patient outcome or other data not
contained in the patient electronic medical record.
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Data analysis

Descriptive methodology was employed according to the
following procedure: Individual RVCT records were entered into a
Microsoft Access© database by public health department staff in the
course of their standard investigation of reported cases of TB, which
was exported for records included in the study period into Microsoft
Excel©. Patients presenting at the public emergency department were
compared with those who were diagnosed in other facilities. X2 test
was employed for categorical data and was reported as the odds ratio
(95% confidence interval) and p-value (Fishers Exact test). Two-tailed
t-test was employed for continuous data and was reported as mean
(SEM) and p-value. The threshold for statistical significance was
p<0.05.

Results including statistical significance

We identified 1501 reported and verified cases of tuberculosis in
Maricopa County, Arizona that were reported to ADHS from 2000-
2008 for further analysis due to the quality and ease with which these
records could be accessed through the electronic medical record system
at the study site. From this pool of 1501 cases, 248 records (16.5%)
indicating that the patient did not have pulmonary tuberculosis were
removed. The remaining 1253 cases were subjected to medical record
search where 378 patients were identified as having been a patient at
the study hospital. ED date of service and ADHS-provided date of
initiation of antimycobacterial therapy analysis identified 189 patients
(15.1% of pulmonary TB cases in study period) who were seen at the
study hospital during their potentially contagious period. Of these
patients, 39 (20.6%) bypassed the ED and were directly admitted to the
inpatient medical unit. The remaining 150 patients were determined
to have made a total of 179 potentially contagious visits to the ED.
Analysis of the discharge disposition / diagnosis from ED records
revealed that 39 of the 179 potentially contagious visits (27.9%) ended
with an ED discharge without the diagnosis of TB. The remainder of
the cases (72.1%) resulted in hospital admission or ED discharge with
a diagnosis of acute pulmonary TB, reflecting a large majority of
successful diagnoses.
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Epidemiological characteristics for the 150 potentially
contagious patients presenting to the ED were compared with the 1064
that sought care at other facilities in the county (Table 1). No
significant differences were detected in age at TB diagnosis, rates of
foreign-born patients or previous diagnosis of TB. The average time
residing in the United States for foreign-born TB patients was 9.7
years, which was not significantly different from the control TB
population. However modest differences were detected in birth nation
for foreign-born patients, with the public emergency department
patients slightly more likely to be from Latin America and less likely to
be from Africa or Asia.

The public emergency department TB population was
significantly enriched for many traditional TB risk factors including
male gender, HIV positive diagnosis, homeless, resident of correctional
facility, resident of a long-term care facility, injecting and non-injecting
drug use and excess alcohol use in the past year (Table 1). Associated
with this increased prevalence of traditional TB risk factors were much
higher rates of MDR-TB and increased likelihood of death before TB
therapy was completed. All of the MDR-TB patients presenting to the
public emergency department were foreign-born. We were unable to
identify any covariates from our data set that would explain this
finding.

Factors influencing patient presentation at a public emergency
department are difficult to determine conclusively. We examined the
average distance from the patient’s reported residence to the public
emergency department for medical care (fig. 2). The median distance
reported was 4.6 miles. 54.7% of patients reported a distance of less
than 5 miles (46.9% of whom reported homelessness in the past year),
while only 10.8% reported a distance of > 15 miles (17% of whom
reported homelessness in the past year). Overall, the median distance
from patient residence to the public emergency department was 6.9
miles for non-homeless patients and 3.2 miles for those reporting
homelessness in the year prior to TB diagnosis.

The 150 public emergency department TB patients in this study
made 179 potentially contagious visits to the ED during the study
period. We compared the epidemiological characteristics of the
patients who were either admitted through the ED or discharged from
the ED with a diagnosis of tuberculosis to those patients who were
discharged from the ED without a diagnosis of TB. Overall, there were
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no significant univariate differences in terms of age or any of the
traditional TB risk factors, although there was a trend toward
decreased TB diagnosis in those reporting no employment in the past
year. Bivariate analysis revealed that those patients reporting both
homelessness and excess alcohol use in the year prior to TB diagnosis
were significantly less likely to be admitted or to have a known TB
diagnosis at the time of ED discharge during a potentially contagious
visit.

The failure to diagnose TB during a potentially contagious visit
may be driven by an atypical clinical presentation. To examine this
possibility, we analyzed the 179 patient visits to our emergency
department by chief complaint (figure 4). Patients presenting with TB-
related complaints (+PPD, questionable chest x-ray at outside facility,
TB clearance for jail, shelter, etc.) or with general pulmonary
complaints were more likely to be diagnosed with TB during their
potentially contagious visit. Atypical presentations were less likely to
be linked to TB, with trauma / orthopedic complaints rarely resulting
in TB diagnosis. A detailed analysis of patient clinical data provided
an additional level of resolution to this association (Table 3). Patients
reporting cough, dyspnea, fever or chills were significantly more likely
to be diagnosed with TB than those who denied these classic TB
symptoms. In terms of objective clinical findings, there was an
increased likelihood of TB diagnosis for patients with an abnormal
lung exam or CXR. Interestingly, there was no significant difference in
vital signs between patient groups, underscoring the dominant nature
of patient history and clinical suspicion in TB diagnosis. This link was
reinforced by the significantly reduced rate of TB diagnosis in patients
presenting with altered mentation.

There were 39 visits by 29 individual patients included in this
analysis of failure to diagnose TB during a potentially contagious visit.
82.1% of the patient visits had a positive interval from ED visit to
positive culture sample collection, indicating that they did not have a
culture positive sample collected before their ED visit. Most patients
made only one visit to the ED that did not result in a diagnosis of TB
visit during their potentially contagious period. However, there were
four patients who made a combined 13 potentially contagious visits to
the ED. This included one patient who visited the ED five times
during the nine month period between the collection of a culture
positive sample and the eventual initiation of antimycobacterial
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therapy. Both the culture collection and eventual diagnosis occurred
at another facility. The median time from ED visit to initiation of drug
therapy for all patients was 34 days, while the median days from ED
visit to obtaining a culture-positive sample was 10 days. Thus there is
a segment of the TB population who have produced a sample which
will grow Mycobacterium tuberculosis yet who are awaiting the
initiation of antimycobacterial therapy and are presenting to the ED
for evaluation.

As the goal of this study was to increase diagnosis of TB in high-
risk populations, we attempted to derive a tool for the identification of
patients at very low risk for active pulmonary TB. Using sequential
1dentification of known clinical and epidemiological factors associated
with active pulmonary TB we determined a pathway for the
1dentification of patients in whom active TB should be considered
(figure 5). By viewing patients with altered mental status, pulmonary
or infectious chief complaints, abnormal temperature, heart rate or
respiratory rate, history of substance abuse or foreign birth at
increased risk for active pulmonary TB we were able to increase the
sensitivity for TB suspicion from 78.2% to 97.9%.

Discussion

US incidence of TB is at its lowest level in recorded history at
approximately 5/100,000 of the US population!!. The public health
battle against TB has evolved from a massive nationwide campaign to
a targeted attempt to find remaining pockets of infection as TB has
become a disease of very specific high-risk groups. These high-
incidence TB groups are associated with the markers of low
socioeconomic status: crowding and poverty and low education 12,
These are also the same groups who predominately access the ED for
healthcare 24 5. Thus we undertook what we believe to be the largest
epidemiological analysis of ED TB patients to date.

The epidemiological characteristics identified in the public
emergency department TB population echo and refine the findings of a
smaller study that first identified the unique presentation of ED TB
patients 3. By following the patient through TB therapy, we were able
to demonstrate that a population with increased risk factors was
associated with increased mortality. Thus the population of TB
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patients presenting to the public emergency department may have
more severe disease or increased co-morbidities (such as HIV) which
may facilitate negative outcomes. Furthermore, certain subsets of the
public emergency department TB population were less likely to receive
the diagnosis of TB during a potentially contagious visit, most notably
patients who had a recent history of both homelessness and alcohol
abuse. Homeless and alcoholic ED patients both utilize ED services
more and are more difficult to examine due to intoxication and the
potential belief that they may be abusing the system. They are also
more likely to present with altered mentation, thus confounding
clinical decision making. These data will hopefully raise the suspicion
of TB in this population, regardless of presenting complaint.

It is worth noting that our public emergency department has
4.7% of the county ED annual census, yet received 12.0% of the county
pulmonary TB cases. There are many reasons why a sick individual
may present to a public emergency department and an exhaustive
analysis of that question is certainly beyond the scope of this work. We
did demonstrate, however, that the overwhelming majority of public
emergency department TB patients did not travel a great distance to
seek care. The majority of TB patients travelled less than five miles
for treatment. 86.1% of our TB patients listed the city of Phoenix for
their residence, yet Phoenix contains only 39% of the county
population. Thus travel from neighboring cities, which house the
majority of the county population, was negligible. The increased
Hispanic population in our ED mirrors well a larger Hispanic
population in the area immediately surrounding the public emergency
department that is 95% greater than the county average!s. Thus while
we are unable to completely explain the disproportionate TB burden
experienced by public emergency department s, we can say that this is
not the result of movement from disparate areas of the county for
issues such as ability to pay, etc. Thus it is acceptable to assume that
TB rates at this public emergency department are reflective of the
surrounding community, independent of the financial structure or
mission of the hospital.

This study demonstrates that the public emergency department

patient population displays significantly increased numbers of TB
patients. Others have advocated screening in EDs serving specific
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high incidence populations while demonstrating that only 54.1% of
these high-risk patients follow-up with traditional PPD screenings.
This conflict between public health priorities and patient compliance in
high-risk populations may explain why very little information exists
concerning the adoption of ED-based TB screening programs. Recent
advances in both the understanding of TB presentation / risk factors
and the development of screening tools warrant a reevaluation of this
approach. The ED visit may represent a unique opportunity for the
application of TB diagnostic testing such as one of the interferon-
gamma based TB blood tests. These tests avoid the significant
drawback in this high-risk population of having to return to the ED in
48 hours to have the test read. The sensitivity for detecting active TB
in HIV negative patients varies compared to PPD testing depending on
the particular test system, although in HIV positive patients
interferon-gamma based systems display significantly greater
sensitivity!4. The latest generation of these systems, with sensitivity
for active TB ranging from 83%-97% in immunocompetent patients,
displays appropriate utility to be included as an adjunct in the
diagnosis of active TB5 16, While we do not know the true pretest
probability for TB in this study population, we can surmise that
certain well known high-risk groups (such as the HIV-positive,
homeless and chronic alcoholic patients) would have a sufficient
likelihood to justify ED-based diagnostic testing. This study
contributes to the evidence that other high-risk groups may also be
included while suggesting that facilities with disproportionately high
incidence of TB may stand to benefit the most.

This study had a number of limitations. The epidemiological
patient characteristics were recorded by public health workers during
the verification of the TB case. They were not obtained with this study
in mind and therefore may not have the validity of a prospective study.
The retrospective nature of the medical record review limited the
ability to acquire missing data. While the tool we derived to identify
very low risk TB patients in a high-risk population where TB is not
suspected was very sensitive, it is not to imply that patients not
considered low risk should be considered high risk and subjected to
costly and potentially harmful testing. There clearly exists a group of
moderate-risk patients our analysis did not address.
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Additionally, this study did not have a control group of non-TB
patients in the public emergency department. Therefore we are unable
to determine the prevalence of these risk-factors in the total public
emergency department population. Because this was a single-site
study, we do not know the characteristics of patients who presented to
any other ED in the county. Furthermore, these results may not
reflect the state in emergency departments with different patient
populations.

We utilized criteria in the definition of “potentially contagious”
which could lead to inclusion of some cases that were not actually
contagious. While we believe that this accurately reflects the
contagious period for a TB patient, some patients who utilize the ED
with greater frequency than others (homeless, etc.) may by chance
have presented to the ED for another reason, only coincidentally to be
diagnosed with TB shortly thereafter. Regardless, these patients
would have almost certainly been exposed and therefore positive for
any potential laboratory screening that the risk-factor stratification
indicated. The identification of associated risk factors and presenting
signs / symptoms was performed as a subgroup analysis of the larger
data set and therefore should be confirmed by larger prospective
studies.

The analysis of predictors of receiving the diagnosis of TB in the
public emergency department was conducted by visit, rather than by
patient. Thus patients who made multiple visits to the ED will have a
greater effect on this analysis than those who presented only once.
Nonetheless, this methodology was chosen because it more accurately
reflects how patients present in a busy ED 3. To mitigate any potential
deleterious effects of this approach, the analysis of baseline
characteristics was performed by patient, rather than by visit.

Future Directions
This study has characterized the unique population of TB patients
presenting to a public emergency department and identified a

potentially useful tool for risk stratification in a high risk population.
Expansion of this study to different populations (community
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emergency departments, diverse geographical locations) would aid in
the assessment of the ability to generalize these findings.

We used univariate modeling to identify risk factors and derive the
clinical decision tool. Multivariate logistic regression modeling may
reveal new combinations of factors that may be more clinically relevant
and increase the sensitivity of the tool.

This analysis was retrospective due to the relatively rare nature of TB
presentation. Additionally, the ability to capture a “non-event” would
be nearly impossible with other methodology as if was the subsequent
diagnosis that defined the patient group. Prospective studies would
increase the strength of the evidence, however would likely be difficult
due to the large time period required to obtain sufficient sample size.

Conclusions -

This study demonstrates that the population of TB patients presenting
to a public emergency department is unique from the larger TB
population in that it is enriched for certain risk factors, but that this
likely reflects the neighboring community as patients did not travel
large distances for treatment. Furthermore, we demonstrated that the
subset of homeless alcoholic TB patients and those with atypical
presentations were at significantly enhanced risk for being discharged
from the ED without a diagnosis of TB during a potentially contagious
visit.
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Tables and Figures

Characteristics PED TB patients Control TB OR (95%CI) p value
Patients
(n=150) (n=1064)
Age, years (SD) 43 (17.9) 41.8 (23.3) 0.5526
Male 112/150 (74.7) 657/1064 (61.7) 1.826 (1.238-2.692) 0.0021
Hispanie 95/150 (63.3) 579/1064 (54.4) 1.447 (1.016-2.060) 0.0397
Foreign Born 92/149 (61.7) 619/1050 (59.0) 1.124 (0.790-1.599) 0.5161
Birth nation for foreign born (=2%)

Mexico 73/92 (79.3) 362/619 (58.5)

Philipines b/92 (5.43) 43/619 (6.95)

Vietnam <2% 41/619 (6.62)

India <2% 21/619 (3.39)

Sudan <2% 16/619 (2.58)

Guatemala 2/92(2.17) 15/619 (2.42)

El Salvador 3/92 (3.26) <2%
Mean years in US before TB diagnosis (SD) 9.70 (12.9) 9.19 (11.4) 0.7502
Previous diagnosis of TB 10/150 (6.67) 81/1053 (7.69) 0.857 (0.434-1.693) 0.6567
HIV positive 28/129 (21.7) 58/805 (7.20) 3.571 (2.173-5.867) <0.0001
Homeless within year before TB diagnosis 48/145 (33.1) 98/1033 (9.49) 4.721 (3.153-7.070) <0.0001
Resident of correctional facility at time of TB diagnosis 12/150 (8.00) 40/1059 (3.78) 2,215 (1.134-4.326) 0.017

Resident of long-term care facility at time of TB diagnosis 8/150 (5.33) 24/1064 (2.26) 2.441 (1.076-5.539) 0.0276
Injecting drug use within past year 9/138 (6.52) 20/1006 (1.99) 3.440 (1.533-7.716) 0.0015
Non-injecting drug use within past yvear 22/138 (15.9) 68/1007 (6.75) 2.619 (1.560-4.397) 0.0002
Excess aleohol use within past vear 39/134 (29.1) 143/1005 (14.2) 2.475 (1.638-3.739) =0.0001
Not employed within past year 120/151 (79.5) 675/1064 (63.4) 2.231 (1.474-3.376) <0.0001
MDR-TE 4/124 (3.23) 71757 (0,92) 3571 (1.030-12 388) 0.0324
Death before completion of TB therapy 17130 (13.1) 60/916 (6.55) 2,146 (1.210-3.808) 0.0077

Table 1. Characteristics of PED TB patients

Categorical data are expressed as no. / total no. (%)
TB = tuberculosis
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Recoived

s Received Other OR (95%CI) r
Diagnosis of TB Diagnosis vaiue
(n=140) (=30}

Age, years (SD) 42.0(16.7) 43.8 (18.9) 0.5635
Male 105/140 (75.0) 32039 (82.1) 0.656 (0.266-1.619) 0.3581
Hispanic 87/140 (62.1) 19/39 (48.7) 1.728 (0.845-3.532) 0.1314
Foreign Born B1/140 (57.9) 19039 (48.7) 1.445 (0.709-2.945) 0.3094
Previous diagnosis of TB 9/140 (6.43) 1/39 (2.56) 0.864 (0.320-21.273)  0.3527
HIV positive 27/118 (22.9) W36 (25.0) 0.891 (0.374-2.121) 0.7926
Homeless within year before TB diagnosis 44/136 (32.4) 16/39 (41.0) 0.688 (0.330-1.430) 0.3145
Resident of correctional facility at time of TB diagnosis 140140 {10.0) 4139 (10.3) 0.972 (0.301-3.142) 0.9624
Resident of long-term care facility at time of TB diagnosis G140 (4.29) 2/39 (5.13) 0,828 (0.160-4.277) 0.8281
Injecting drug use within past vear 11/128 (8.54) 334 (8.82) 0.972 (0.255-3.694) 0.9662
Non-injecting drug use within past year 24/128 (18.8) 6/34 (17.6) 1.077 (0.401-2.891) 0.8830
Excess alcohol use within past vear 38123 (30.9) 14/35 (40.0) 0.671 (0,308-1.459) 0.3118
Not employed within past year 84/139 (60.4) 29/39 (74.4) 0.110 (0.238-1.167) 0.1104
Homeless + alcohol abuse within past vear 20129 (15.5) 12/35 (34.3) 0.352 (0,151-0.819) 0.0129

Table 2. Predictors of receiving a diagnosis of TB during a potentially contagious ED visit
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Received TB Dx (n=140)

Lack of TB Dx (n=39)

OR (95% CI)

Temperature
Hear Rate
Respiratory Rate
02 sat

Cough
Hemoptysis
Dyspnea
Subjective Fever
Chills

Night Sweats
Weight ioss

Abnormal lung exam
Lymphadenopathy
Abnormal CXR
--Infintrate
--Cavitation

--Other

Altered mentation
Left without treatment

37.4 (0.1)
103.1 (1.9)
20.6 (0.7)
95.5 (0.5)

13 of 72
112 of 123
F3of 112
49 of 112
2of 112

11 of 140
1 of 140
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1of 10
2 of 10

9 of 39
2 of 39

n/a
4.59 (1.43-14.7)
4.52 (2.05-9.94)
2.42 (0.95-6.24)
4.82 (0.52-44.9)
0.78 (0.15-4.1)

1,33 (1.14-1.56)
ni/a
8.71 (2.67-28.4)
1.16 {0.99-1.37)
7.0 (0.86-57.1)
0.07 (0.009-0.58)

0.28 (0.01-0.74)
0.13 (0.01-1.49)

Table 3. Clinical factors associated with patient presentation during a potentially contagious ED

visit
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1501 Reported Cases
of Tuberculosis
2000-2008

1253 Reported Cases
of Pulmona ry Tuberculosis

248 Excluded
(Bxclusively Extrgpulmona ry
Tuberculosis)

378 Reported Cases
With Hospitd Records
at Sudy Ste

875 Excluded
(No HospitaRecord at
Study Sie)

189 Reported Cases
of Tuerculosis

189 Bxcluded
(No visits duing potentidly
contagious period)

150 Patients with 179
Potentidly Contagious
\isitsto the ED

39 Removed
(Drrect Admit to Inpatient
Medica Floor)

140 Patient VisitsResultingin 39 Patie.nt Msits Resultingin
Admission or ED Dischage with ED Dischage Without a
aDiagnosis of Tuberculosis Diggnosis of Tube rculosis

Figure 1. Derivation of study population
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[1Less than 5
(15-10
EH10-15
15-20

B> 20

Figure 2. Analysis of distance travelled to seek care at study site

45% 1 ®Recieved TB Dx
A40% ODid not recieve TB Dx

35% -
30%
25% 1
20% -
15% A
10% 1
5% 1
0%

+PPD/CXR/TE Pulmonary Infections, non- Medical, non- Trauma !/ Ortho
clearance pulmonary pulmonary

Figure 3. Chief complaint of TB patients during a potentially contagious visit.
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39 Cases of Failure to Dignose
Pulmonary Tube rculosis During
a Potentially Contagious Visit
(sensitivity 78.2%)

9 patients with atered

mentd status

30 Cases Remaining
(sensitivity 83.2%)

12 Patients withPulmonary

or Infectious Chief
Complaint
18 Cases Remaining
(sensitivity 89.9%)
7 Patients with Abno rma
Temperature, Heart Rate or
Respiratory Rate

11 Cases Remaining
(sensitivity 93.4%)

5 Patients withHistory of
Substance Abuse

6 Cases Remaining
(sensitivity 96.6%)

4 Foreign Born Patients

2 Cases Remaining
(sensitivity 97.9%)

Figure 4. Derivation of a decision tool for identification of patients at
very low risk for active pulmonary TB



11.

12.

References

Kinner SA, Alati R, Watt K, Najman JM, Fowler G, Green D.
Substance misuse, anxiety and depression and urgency of
presentation to a public emergency department in Australia.
Emerg Med Australas. Aug 2005;17(4):363-370.

D'Amore J, Hung O, Chiang W, Goldfrank L. The epidemiology
of the homeless population and its impact on an urban
emergency department. Acad Emerg Med. Nov 2001;8(11):1051-
1055.

Sokolove PE, Rossman L, Cohen SH. The emergency department
presentation of patients with active pulmonary tuberculosis.
Acad Emerg Med. Sep 2000;7(9):1056-1060.

Gallagher TC, Andersen RM, Koegel P, Gelberg L. Determinants
of regular source of care among homeless adults in Los Angeles.
Med Care. Aug 1997;35(8):814-830.

Nandi A, Galea S, Lopez G, Nandi V, Strongarone S, Ompad DC.
Access to and use of health services among undocumented
Mexican immigrants in a US urban area. Am J Public Health.
Nov 2008;98(11):2011-2020.

Bernstein E, Bernstein J, Levenson S. Project ASSERT: an ED-
based intervention to increase access to primary care, preventive
services, and the substance abuse treatment system. Ann Emerg
Med. Aug 1997;30(2):181-189.

Slobodkin D, Kitlas JL, Zielske PG. A test of the feasibility of
pneumococcal vaccination in the emergency department. Acad
Emerg Med. Jul 1999;6(7):724-727.

Kirsch TD, Chanmugam A, Keyl P, Regan LA, Shahan J, Hexter
DA, Kelen GD. Feasibility of an emergency department-based
tuberculosis counseling and screening program. Acad Emerg
Med. Mar 1999;6(3):224-231.

http://www.cde.gov/tb/ February 26, 2009.
http://quickfacts.census.gov/qfd/states/04/04013.html February
26, 20009.

Murray JF. A century of tuberculosis. Am J Respir Crit Care
Med. Jun 1 2004;169(11):1181-1186.

Cantwell MF, McKenna MT, McCray E, Onorato IM.
Tuberculosis and race/ethnicity in the United States: impact of

26


http://www.cdc.gov/tb/�
http://quickfacts.census.gov/qfd/states/04/04013.html�

13.
14.

15.

16.

socioeconomic status. Am J Respir Crit Care Med. Apr
1998;157(4 Pt 1):1016-1020.

http://factfinder.census.gov Accessed February 26, 2009.

Pai M, Riley LW, Colford JM, Jr. Interferon-gamma assays in
the immunodiagnosis of tuberculosis: a systematic review.
Lancet Infect Dis. Dec 2004;4(12):761-776.

Dominguez J, De Souza-Galvao M, Ruiz-Manzano J, Latorre I,
Prat C, Lacoma A, Mila C, et al. T-cell responses to the
Mycobacterium tuberculosis-specific antigens in active
tuberculosis patients at the beginning, during, and after
antituberculosis treatment. Diagn Microbiol Infect Dis. Jan
2009;63(1):43-51.

Richeldi L. An update on the diagnosis of tuberculosis infection.

Am J Respir Crit Care Med. Oct 1 2006;174(7):736-742.

27


http://factfinder.census.gov/�

8¢

. G00Z fep
2 “ueoyg ul Agquessy sunuands A3y}
suopsy) Aoustiswy o Awspeoy ueouswy
B e paluSsald auam Hom I L0 SU0ILOY

spuawabpapouyay

uolendod wened jusisgip e g Apnis

Jafise] B ui pajepi|ea 8q pinoys pue &|dwes |ews
Al2A B LWOY DEALISD SEM (00} UISIDap pesodaod 8y .
‘asua Auo pajsesald

QU BSOU) UBL) SISAEUR SIY) UD 10aya Eeal e

sem Juswyedep fousBiawe xgnd syjui gy o
stsoufep ay Buiniasas jo siopipaud jo sisdjeue ay .
(shep 05 Jo uoniuyep snoseust ssa| ay) sesn

202 SU) 1Y) sou o) wepodun s1 3} snolfejuos

pes| pinoo _snojfiejuod A[enusiod, Jo uouLEp INCe
suoiended Juaiped jusizpp ypm
sjuswpedsp Aousbiews ul s1eis syl 19aped 10U lew

ads0a ey .

Apmgs snoedsoud B jo AppiEA ay) enely jou

AL BU0JRIaY) PUB PUIL UL APRS SIY) Y paUig)go
10U Buem SaNSUMoRIEYS Juaned [exiBojonuspide ey ).

suogEpwr

L Ao sapar =) Y sy £
U ———— .

o 5 A
Doy o3z

s e b

iy aesang
o A Sl g

na o Az
Bumurrusay s 1y

-
By sesea9

e ]
g s 3. 04

T -
e i Srued

“saqoe) Jeyio Aq pesoubelp a.e oym ssou) uey Alleiow 1o ysu Jeies.B pue smess yiesy

snouesaud asow e aney sjuaged asaly jey pue sjuaged g Jo) amea AEuopodosdsip sjusuniedep fouabiswe
algnd yey Jaljaq ay) o) sauapine sppe Apris sy psia snoifieyuod Ajlequalod e Buunp g yim pasouBelp aq o)
Ajay) sse) adem g Jo) Eassepn swiopdwids pue sufiis Jo ¥oe| 1o ‘SSaUSSSBWoY puE 3SNGE [OLY0IE JO AI0JSIY B L
spusied “Adessy) jo uogs|dwos siojeq sip pue g1-HaW Yim pesoubelp aq ‘gL 1o} Si0j9e) ysu umou Su jo Auew
aney o} Aay asow Aguesyubis siem usunedsp fouabisws agnd aw o) Buguesaad suened g | Apms sy u|

SUCISN|2UDD

IO Trsl 6o
Ton (r'ez) 6ers

TUSAERIT O YT
sy

[

st snoidiEuoa &

Ansounne
prepee—

23 L sl 10U B
0 AL PR

ey | Wy

ou
(o's5) 60100
{2°0r) 980T
(2520 SE1/v6

[ Torr=i]

v sy srioube
[ ——
By 1 b

[

1 o
e a3 e iy

1 B0

]
e ]
[

wanw e 2 BLE

Tmopaan L dwund o
e ————

WA snolbejuos
Apeguajod 2 Buunp sisoubelp g e jo soussald

{5} %P AL 20Ba N by T
g b

%) wwad ety fers) ek ‘uty

Teg=ul [COIR
M 4 SO AT X WL DA

(FpoTu) foFT=u)
SIwsry A1 Aoy susired @4 ada

re—— S S U ———

‘ase|dypg uBieso) Jo ssnge saugsgns jo Lojsiy Jo ‘subis |epa puusouge Juiedwios jayo snogasjul jo

Kieuownd ‘smegs [pusiu paisyje loj | asam ned Jlogs L6 o) Ainge ul asealoul ue papanal Bulapoy
9,28/ sem psin snoifejuos £equajod e Buunp gJ jo sisoubelp sy Joy AQiAjisuss sueseq '8sn [OYoJfE SS80Xa pue
ssaussejEwoy og Jo Aoisiy wsoe) e Bugodss so ‘Buiuogsenb Buunp eansucdsalun Buieq “A2i-x J58Y0 JO/PUE WExe
freuownd Euuou g Buiney ‘s|yo Jo sensy ‘eaudsAp ‘ybnoa Buidusp Jurjdwos 21y sipadoyuo 10 IRELUNES B YW
Buguassud usym g jo sisoubiep e aneoal o) Ay ssa| Apuesyubis ausm ned eyl | wsp sysi uened g
snolfequos Aegusiod jo uosuedwo) wswgesy jo uoge|dwos 210aq 21p o) pue g weisisas Bniprnw sney o) fEx|
aJow ajam sjusged Q34 ‘slouusyung Juswiojdwsun Jo asnge aouRsqns Jo AI0is)Y Jusdal B aney ol Jo Apey
a0 uue)-buo| B Jo AIIe) BUCHOZL0D B JO JUSPISS] JUSLND ‘aapsod-n|H ‘ssepwoy ‘siuedsiH ‘e aq o} Ay siow
alam usupedap Aousbisws oggnd auy o) Buguesaid saned gl Aeuowynd aagoe jo sisoufiep payuan g Jo Yuow
SUO UIIM SPSIA 5/ | JBno (134 2Y) o psuasaud (syueged g Aevowind Jo 90'Z1L) 051 ‘uenendod Apnis sy o

10 e 8y) Jo siseq ay) uo pazileue esem 034

auy) 1e Buguesasd sjuened g snoibejuos Aenusiog
‘MBING Py angoadsonss Aq peullLsep sem

Aunoa s u g34 Auo B 18 uonEUESElY SISABUE
J8yLIng Joj palas|es alem gO0Z-000Z 10) BUOZLY ‘unog
edoouep ul Buguaseud | gL ay) ‘esey) woiy '200Z
-000Z 40} BUDZLNY Ul g1 Yy pasoubelp uaged Lane

oM s0R3L Y2 Bobojojuiapidy

pdy F

psia snoibejuos Aegusiod e Buunp g jo seoubeip
& Inoyym sfieyosip g3 yim peleloosse sioje) ssouy
Anuap o se em se (Q3d) wewpedsp Asusbisws
agnd e oy uasa.d 1ey) sjuened g1 jo uogendod

U} Ul SBWCNNO PUE SI0joe) YsI1 ‘uopejussald
anbiun sunsisp o) sem Apras siy) Jo wie sy elep
[Eafojowapids pue e jo uogeibiagul syl aunbas
few ucneaynens juaged sjeudo.ddy “paidfe pue
aqqenen Aybny aq uea (g1) sisonaeqny Leuownd
angae jo uogejuasald uawpedap fousbiewg

. aAR29190
AN BHBIN BISIHEN ‘ﬂ:n_,_“,_amm_ onpsenor yuess Zam S— .Naﬂ_,u_.r._wcm eusaly “llomod sieiy .Mn_..ﬁ_._u_.”.,:u:o,m.q,_._.u_:mn_ ".qud 12435 3 uewg ASHRAINT 3011
Juswnedaqg Aduagiaw3 ol|gnd e ul sisojndJagn) Aseuow|nd -l @
91NdYy 9sougelq 01 aJn|leq YUM PaleId0sSsy S1010ey e




