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With only 9105 new US tuberculosis (TB) cases reported in 
2017, expert consultation is essential for TB care. Data were 
captured 2013–2017 from consultations by 5 CDC-funded 
centers, now the TB Centers of Excellence (COEs). 14  586 
consultations were provided to TB providers, most related to 
TB disease and treatment regimens.
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Since a tuberculosis (TB) resurgence in the United States 
(US) in the late 1980s and early 1990s, the overall US TB rate 
has declined, plateauing over the past several years with a 
current incidence rate of 2.8 cases per 100  000 population, 
with 9105 new cases reported in 2017. Socioeconomic factors 
and medical co-morbidities pose a barrier to TB elimination 
in the US. Of patients with TB in 2016, 5% reported recent 
homelessness and 10% reported excessive alcohol use within 
the year prior to TB diagnosis. More than 10% had some 
form of drug-resistant TB, over 16% had diabetes, and 5% 
were co-infected with HIV [1]. Additionally, medication side 
effects necessitate close management [2]. In this context, ex-
pert consultation may help identify and manage social and 
medical complexities early on to facilitate appropriate treat-
ment completion.

In addition to reducing TB-related mortality and transmis-
sion, US research and programmatic interventions focused on 

reducing TB-related morbidity. New TB treatments for drug-
resistant disease and in other situations where second-line TB 
medications are used demonstrated comparable efficacy to tra-
ditional regimens with less potential for adverse effects [3, 4].  
New diagnostic and therapeutic tools spurred revision of the 
Centers for Disease Control and Prevention (CDC), Infectious 
Diseases Society of America, and American Thoracic Society 
national TB guidelines on diagnostics and treatment of drug-
susceptible TB, and the National TB Controllers Association 
and Association of Public Health Laboratories release of 
updated guidance on TB isolation practices [2, 5, 6]. In the set-
ting of rapidly advancing science and subsequent updates to 
national TB guidelines, expert consultation may be essential in 
providing optimal clinical care to TB patients.

Since 2003, the CDC’s Division of Tuberculosis Elimination 
has funded Regional Training and Medical Consultation 
Centers (RTMCCs) to provide education, training, and 
no-cost medical consultation services for healthcare providers 
and public health departments managing patients with TB 
or latent tuberculosis infection (LTBI). From 2013–2017, 
these centers included the Curry International TB Center 
at University of California, San Francisco (Oakland, CA); 
the Mayo Clinic Center for Tuberculosis at the Mayo Clinic 
(Rochester, MN); the Global TB Institute at Rutgers, The 
State University of New Jersey (Newark, NJ); the Heartland 
National TB Center at the University of Texas Health Science 
Center at Tyler (San Antonio, TX); and the Southeastern 
National TB Center at University of Florida (Gainesville, FL). 
In 2018, the RTMCCs were renamed TB Centers of Excellence 
(COEs), with continued provision of similar services (https://
www.cdc.gov/tb/education/tb_coe/default.htm). In addi-
tion to serving primarily US-based providers, the RTMCCs 
received funds from the CDC Division of Global Migration 
and Quarantine to provide medical consultation for over-
seas panel physicians. These panel physicians screen and treat 
people living abroad for TB disease who are applying for im-
migrant or refugee status, as well as non-immigrants who are 
required to have an overseas medical examination.

RTMCCs, now known as COEs, enter standardized med-
ical consultation data into an electronic national medical con-
sultation database (MCD). Consultations in the MCD were 
accessible to other medical consultants at the same center 
and to a CDC medical officer for quality assurance reviews. 
By analyzing 2013–2017 data from the MCD, this study aims 
to (1) characterize national trends in TB expert consultation 
services utilized over a recent 5-year period and (2) identify 
areas where increased education or guidance may impact TB 
clinical practices.
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METHODS

Inclusion Criteria

We reviewed all consultations entered into the MCD from 
January 1, 2013, through December 31, 2017, for this analysis. 
Consultation information entered into the MCD originated 
from phone conversations via the COEs’ hotlines or from written 
email inquiries. International panel physician consultations 
were initiated through a dedicated website (https://www.cdc.
gov/panelphysicians/tb-medical-consultation-service.html), 
and a coordinator based at the CDC Division of Migration 
and Quarantine triaged consultations to each COE based on a 
rotating schedule.

Data Collection and Analysis, and Definitions

For each medical consultation, the following were collected: 
clinical TB question to address, occupation and clinical setting 
of caller, patient type (pediatric vs adult), and country or US 
state of caller. Caller occupation options included physician, 
nurse, other (eg, physician assistant, nurse practitioner, TB pro-
gram administrator), or unknown. Clinical setting of the caller 
was defined as state or local county health department, hospital, 
private clinic, academic institution, community health center, 
correctional facility, nursing home, substance abuse center, 
HIV clinic, or other. Geographic region of the caller was de-
fined as the US state of the caller, based on the address of the 
clinic setting provided for correspondence. Each consultation 
was identified broadly as related to 17 different call categories. 
Data were aggregated and analyzed with Microsoft Excel for 
summary statistics.

Ethics Review

The project was determined to be a program evaluation and not 
human subjects’ research by the US CDC and, therefore, did not 
require review by the Institutional Review Board.

RESULTS

From 2013–2017, the COEs provided 14  586 medical 
consultations to providers caring for patients with TB or LTBI 
or conducting TB prevention and control activities, or both. 
Although the majority of services were to US-based providers, 
the Centers provided 191 consultations to panel physicians 
in 32 countries. Physicians and nurses were the primary 
users of these medical consultation services, with the propor-
tion of each varying by center. The majority of callers to the 
Curry International TB Center and the Global TB Institute 
were physicians (64% and 58% respectively), whereas nurses 
and physicians were represented equally among callers to the 
Southeastern National TB Center, the Heartland National TB 
Center, and the Mayo Clinic Center for Tuberculosis. Over half 
of all calls came from state and local health departments (55%, 
n = 8073), followed by hospitals (13%, n = 1824). Fewer calls 

came from private clinics (6%, n = 881), academic clinics (4%, 
n = 591), community health centers (3%, n = 463), correctional 
facilities (2%, n  =  316), nursing homes (<1%, n  =  14), sub-
stance abuse centers (<1%, n = 7), and HIV clinics (<1%, n = 6). 
Consultation requests came from every state. Corresponding 
with national TB morbidity statistics, Texas and California pro-
vided the highest volume of consultation requests.

About 83% of consultations were adult-related questions 
(n = 12 113), and 17% (n = 2473) were pediatric queries. Of all 
consultations, 12 186 (82%) were given a high-level label of TB 
disease or LTBI, while the remainder were marked only with a 
sub-TB–related category (eg, high-level label missing). Among 
the 12 186 inquiries, 8762 (72%) were for TB disease, compared 
with 3424 (28%) for LTBI. The proportion of consultations for 
TB disease versus LTBI was relatively stable from year to year 
over the 5-year study period.

Independent of the direct TB disease or LTBI label, 13 163 
consultations were labeled with a separate TB-related category. 
The 5 most common categories asked of the consultation service 
were (1) choice of treatment regimen or pharmacology of TB 
medications (n = 3384); (2) TB disease diagnostic or laboratory 
questions (n = 2539); (3) case management logistics (n = 2158); 
(4) multi-drug resistant (MDR) or extensively drug resistant 
(XDR)-related questions (n  =  1508); and (5) use or interpre-
tation of the tuberculin skin test (TST) or interferon-γ release 
assay tests (n = 1026). Additional consultation topics included 
contact investigation; HIV or TB, or both; nontuberculous my-
cobacterial infection; adverse effects (hematologic, hepatotoxic, 
and dermatologic); drug resistance other than MDR or XDR; 
infection control; and program or policy (n = 2548).

There were 191 consultations (1% of the total 14  586 
consultations) requested by panel physicians over the 5-year 
period. Most consultations from panel physicians were from 
Malaysia (n = 44, 23%), Vietnam (n = 17, 9%), Mexico (n = 11, 
6%), India (n = 10, 5%), and the Philippines (n = 10, 5%). The 
most frequent consultation topics for panel physician calls were 
MDR or XDR (n = 48, 25%), technical or logistical assistance 
(n = 30, 16%), laboratory or diagnosis (n = 26, 14%), drug re-
sistance other than MDR or XDR (n = 25, 13%), and hepato-
toxic adverse events (n = 12, 6%).

DISCUSSION

The data presented here illustrate medical consultation serv-
ices provided by the COEs were well-utilized by US healthcare 
workers over the 5-year study period. Other local and interna-
tional TB medical consultation services exist for TB clinicians 
and providers [7, 8], but they have not been extensively 
evaluated. As these Centers have been CDC-funded to col-
laborate closely with city and state health departments for TB 
control and elimination, it is not unexpected that primary users 
of the service are embedded in public health departments. The 
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service, however, has potential for increased reach to providers 
in private and community clinics, as well as academic health 
centers, public and private hospitals, and correctional settings. 
Strategic partnerships between the Centers of Excellence and 
local health departments may need to be developed to reach 
providers in these settings, who may not be readily aware of or 
able to access TB medical consultation services.

There are important limitations to this analysis. First, al-
though each COE used the same MCD system and topic 
categories, standardized definitions of each category were not 
established, and individual consultants were given the flexi-
bility to document topics using their own clinical judgement. 
A  second limitation was that the MCD did not maintain 
unique and consistent patient identifiers, so the total number of 
patients receiving consultation could not be measured. Finally, 
consultations described here represented only a sampling of 
all US TB expert medical consultations, as many experienced 
TB medical consultants who provide TB clinical advice (eg, 
state or local experts, academic faculty, CDC medical officers, 
large urban clinician expert groups, international experts) were 
not affiliated with a COE medical consultant roster during the 
2013–2017 period.

Consults documented in the MCD represent a snapshot of 
expert TB advice provided through COEs to US TB healthcare 
providers, and they highlight the topics where increased med-
ical training, education, and national guidelines may impact 
future TB clinical practices. The creation of a TB network of 
expert centers may serve as an effective template for other coun-
tries to replicate.
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