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2016 Case Snapshot

O Case Classification:

O Pulmonary: 11 cases

O Extra-pulmonary: 1 case (spine)

O Clinical: 8 cases

O Gender: 10 male, 10 female

O Age range: 11months - 68 years old



2016 Case Snapshot

Country of Birth # of Cases

Burma 8

America 4

Philippines 4

Yemen 1

Pakistan 1

Bosnia 1

Mexico 1



Total # of Contacts Tested

# of people tested by DOH: 675

# of interjurisdictional transfers: 18

# of healthcare workers tested at hospitals: 471

=1,164 contacts tested



At the end of this talk, you should be able 
ǘƻ Χ

ÅUnderstand who is at risk for TB

ÅDiagnose latent and active TB

ÅKnow the clinical manifestations of EP TB

ÅManage EP TB including basic medical 
treatment



Tuberculosis Basics 



History of Tuberculosis



TB Pathogenesis

ÅMycobacterium tuberculosisbacilli are inhaled 
through the lungs to the alveoli, where they 
are phagocytosed by PMNs and macrophages. 
ÅMost bacilli are initially contained, however 

some are carried to the region's lymph nodes.
ÅEventually, the thoracic duct may deliver 

mycobacteria to the venous blood; this may 
result in seeding of different organs. 
ÅIn addition, multiple granuloma form at the 

site of metastatic foci. 

http://emedicine.medscape.com/article/450651-overview



TB 101
ÅPrimary tuberculosis: seen as 

an initial infection, usually in 
children. 
ïThe initial focus of infection is a 

small subpleuralgranuloma 
called a Ghonfocus accompanied 
by granulomatous hilar lymph 
node infection.

ïTogether, these make up the 
Ghoncomplex. 

ïIn nearly all cases, these 
granulomas resolve and there is 
no further spread of the 
infection. 



TB 101

ÅSecondary tuberculosis: seen mostly in adults 
as a reactivation of previous infection (or 
reinfection), particularly when health status 
declines. 

ÅThe granulomatous inflammation is much 
more florid and widespread. Typically, the 
upper lung lobes are most affected, and 
cavitation can occur. 



TB Infection vs. TB Disease

You can have small numbers of 
bacteria in your body (called TB 

infection or latent TB) 

or 

You can have a large number of TB 
bacteria in your body (called TB 

disease or active TB)



TB Infection vs. Active TB 
Disease

Infection Active

Contagious No Yes

Symptoms No Yes

Positive TST Yes Yes

or IGRA

Abnormal x-ray    No Maybe



Most cases of active TB are the result of 
developing TB much later after the exposure 
(People with latent TB infection)

Clinical Course

Risk is a based on how well your immune 
system works

Average person

10%

Patient with 
HIV

100%

Patient with 
CRF

30%



Special Populations



Prevalence of Active TB in Foreign Born

ÅThe rate among foreign-born persons in the 
United States in 2014 was 13.4 times higher 
than among U.S.-born persons.

ÅAsians continue to be the racial/ethnic group 
with the largest number of TB cases.

ÅCompared with non-Hispanic whites, the TB 
rate among Asians was 28.5 times higher, 
whereas rates among non-Hispanic blacks and 
Hispanics were each eight times higher.

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6410a2.htm#Fig1



Prevalence of Active TB in Foreign Born

55.3% of foreign-born persons with TB 
originated from five countries: 

ÅMexico (1,268 TB cases [20.6%])

ÅThe Philippines (745 [12.1%])

ÅVietnam (498 [8.1%])

ÅIndia (472 [7.7%])

ÅChina (420 [6.8%])

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6410a2.htm#Fig1



Diagnosis of TB



Risk Factors for TB ςRecently Infected
ÅClose contacts of a person with infectious TB disease

ÅPersons from areas of the world with high rates of TB

ÅChildren less than 5 years of age who have a positive TB 
test

ÅGroups with high rates of TB transmission, such as 
homeless persons, injection drug users, and persons 
with HIV infection

ÅPersons who work or reside with people who are at 
high risk for TB in facilities or institutions such as 
hospitals, homeless shelters, correctional facilities, 
nursing homes, and residential homes for those with 
HIV



Risk Factors ςWeaken Immune System

ÅHIV infection 

ÅSubstance abuse

ÅSilicosis

ÅDiabetes mellitus

ÅSevere kidney disease

ÅLow body weight

ÅHead and neck cancer

ÅMedical treatments such as corticosteroids or organ 
transplant

Å{ǇŜŎƛŀƭƛȊŜŘ ǘǊŜŀǘƳŜƴǘ ŦƻǊ ǊƘŜǳƳŀǘƻƛŘ ŀǊǘƘǊƛǘƛǎ ƻǊ /ǊƻƘƴΩǎ 
disease



TB Symptoms

ÅUnexplained weight loss

ÅLoss of appetite

ÅNight sweats

ÅFever

ÅFatigue

ÅCoughing for longer than 3 weeks

ÅHemoptysis 

ÅChest pain



TB Assessment ςMedical Hx
ÅAsk ŀōƻǳǘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƛǎǘƻǊȅ ƻŦ ¢. ŜȄǇƻǎǳǊŜΣ 

infection, or disease
ÅConsider demographic factors (e.g., country of 

origin, age, ethnic or racial group, occupation) 
ǘƘŀǘ Ƴŀȅ ƛƴŎǊŜŀǎŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ Ǌƛǎƪ ŦƻǊ ŜȄǇƻǎǳǊŜ 
to TB
ÅDetermine whether the patient has medical 

conditions, especially HIV infection, that increase 
the risk of latent TB infection progressing to TB 
disease.
ïBiologics
ïCancer



TB Assessment ςTest for TB Infection

ÅThe TST or the TB blood test can be used to 
test forM. tuberculosisinfection. 

ÅThe test is read within 48 to 72 hours by a 
trained health care worker, who looks for a 
reaction (induration) on the arm(Not redness)



TB Assessment ςRadiographs

ÅA posterior-anterior chest radiograph is used to 
detect chest abnormalities. 

ÅLesions may appear anywhere in the lungs and 
may differ in size, shape, density, and cavitation.

ÅThese abnormalities may suggest TB, but cannot 
be used to definitively diagnose TB. 

ÅA chest radiograph may be used to rule out active 
pulmonary TB in a person who has had a positive 
reaction to a TST or TB blood test and no 
symptoms of disease.



TB Assessment ςMicrobiology

ÅThe sputum for AFB smear and culture, 
obtained 8 hours apart (first sputum of day 
best)

ÅThe presence of acid-fast-bacilli (AFB) on 
a sputum smearor other specimen often 
indicates TB disease. 

ÅAcid-fast microscopy is easy and quick, but it 
does not confirm a diagnosis of TB because 
some acid-fast-bacilli are notM. tuberculosis. 



TB Assessment ςMicrobiology

ÅAculture is done on all initial samples to 
confirm the diagnosis. (However, a positive 
culture is not always necessary to begin or 
continue treatment for TB.) 

ÅA positive culture forM. 
tuberculosisconfirms the diagnosis of TB 
disease. 



Latent TB

ÅPositive TST or IGRA

ÅNo symptoms

ÅNormal exam

ÅNormal Chest X-ray



Treatment of Latent TB

ÅINH times 9 months

ÅRifampin times 4 months (6 months children)

ÅINH/Priftin q week times 12 weeks DOPT



Active TB

ÅMay or may not have positive TST or IGRA

ÅSymptoms

ÅPositive culture
ïHigh risk, symptoms, TST or IGRA ςculture 

neg/clinical case

ÅTreatment (RIPE)
ïRifampin    

ïINH

ïPyrazinamide

ïEthambutol



Extrapulmonary TB



Prevalence of Extrapulmonary TB
In 2014

Å68.9% were pulmonary TB (PTB)

Å20.6% were EP TB
ïlymphatic (38%)

ïpleural (16%)

ïbone and/or joint (10%)

ïgenitourinary (5%)

ïmeningeal (5%)

ïperitoneal (6%)

ïUnknown (20%)

https://www.cdc.gov/tb/statistics/reports/2014/pdfs/tb-surveillance-2014-report.pdf



EP TB and Special Populations

ÅExtrapulmonary involvement can be seen 
in more than 50 percent of patients with 
concurrent AIDS and tuberculosis

ÅThe risk increases with advancing 
immunosuppression

ÅChildren have a higher predisposition



Pathophysiology

ÅAt the time primary TB infection, may have 
blood or lymphatic spread of tubercle bacilli to 
parts of the body outside the lung. 

ÅIn the fully immunocompetent patient these 
bacteria are probably destroyed. However, if 
some immune deficit is present some may 
concentrate at a particular site where they 
may lie dormant for months or years before 
causing disease.



Pathophysiology

ÅBacteria may also be coughed from the 
lungs and swallowed. 

ÅBy this route they may enter the lymph 
nodes of the neck or parts of the gastro-
intestinal (GI) tract.





Clinical Clues to EP TB

ÅAsciteswith lymphocyte predominance and 
negative bacterial cultures
ÅChronic lymphadenopathy (especially 

cervical)
ÅCSF lymphocytic pleocytosis with elevated 

protein and low glucose
ÅExudative pleural effusion with 

lymphocyte predominance, negative 
bacterial cultures, and pleural thickening



Clinical Clues to EP TB

ÅHIV infection
ÅJoint inflammation (monoarticular) 

with negative bacterial cultures
ÅPersistent sterile pyuria
ÅTuberculosis-endemic country of 

origin
ÅUnexplained pericardial effusion, 

constrictive pericarditis, or 
pericardial calcification
ÅVertebral osteomyelitis involving the 

thoracic spine



Central Nervous System



CNS TB

ÅCNS tuberculosis accounts for about one 
percent of all cases of TB and six percentof all 
extrapulmonary infections in 
immunocompetent individuals 

ÅThe case fatality ratio remains relatively high 
at 15 to 40 percent despite effective 
treatment regimens 

http://www.uptodate.com/contents/central-nervous-system-
tuberculosis



CNS TB

ÅTwo major forms of CNS tuberculosis include 

ïmeningitis which accounts for 0.5-1% of 
tuberculous disease

ïintra-cranial tuberculomas which on a 
Ǝƭƻōŀƭ ƭŜǾŜƭ ŀŎŎƻǳƴǘ ŦƻǊ ǳǇ ǘƻ пл҈ ƻŦ ΨōǊŀƛƴ 
tumors

webhost.nts.jhu.edu/target/pdf/Be_CNS_Tb.pdf -



CNS TB
ÅBacilli  the meninges or brain parenchyma, 

resulting in the formation of small foci of 
metastatic caseouslesions, termed Rich foci, 
which increase in size until it ruptures into the 
subarachnoid space. 
ÅThe location of the expanding tubercle (i.e., 

Rich focus) determines the type of CNS 
involvement. 
ÅTubercles rupturing into the subarachnoid 

space cause meningitis 



Meningeal TB Symptoms

ÅInitially presents with fatigue, malaise, 
intermittent headaches and low-grade fever.

ÅProgresses over a few weeks to cause 
headaches, altered mental state and vomiting, 
and then to focal neurological signs 

ÅTB meningitis may present with sudden severe 
meningitis progressing rapidly to coma and 
death.

ÅThe duration of presenting symptoms may 
vary from 1 day to 9 months 



Diagnosis of CNS TB

ÅMagnetic resonance imaging (MRI) with 
gadolinium enhancement is the preferred 
method of initial investigation. 

ÅMRI is superior to computed tomography 
(CT) scanning in detecting parenchymal 
abnormalities, such as tuberculomas, 
abscesses, and infarctions. 

ÅMRI also readily depicts hydrocephalus. 



http://emedicine.
medscape.com/ar
ticle/344862-
overview#a01



http://emedicine.
medscape.com/ar
ticle/344862-
overview#a01





Diagnosis of CNS TB

ÅCerebrospinal fluid (CSF) analysis is usually 
used to detect:

ïdecreased glucose level

ïelevated protein levels

ïslight pleocytosis 

ïTB meningitis culture  ς52- 87% (87% from 
4 lumbar punctures)

ïResults of CSF polymerase chain reaction 
(PCR) assays may be diagnostic



CNS TB Treatment

ÅEmpiric antituberculous therapy should be 
started immediately in any patient with 
meningitis syndrome and cerebrospinal 
fluid (CSF) findings of low glucose 
concentration, elevated protein, and 
lymphocytic pleocytosis, if there is 
evidence of TB elsewhere in the body or if 
prompt evaluation fails to establish an 
alternative diagnosis. 



CNS TB Treatment

ÅThe benefits of adjuvant corticosteroids 
remain in doubt: their use in adults is 
controversial, though they may be indicated in 
the presence of increased ICP, altered 
consciousness, focal neurological findings, 
spinal block, and tuberculous encephalopathy



TB Meningitis Case

Å22 year old AA male contact to active case
ÅConverted his TST when tested as part of 

investigation
ÅRefused treatment
ÅTwo years later developed symptoms of 

meningitis  -- MRI revealed tuberculoma
ÅBecame progressively paralyzed which 

progressed to vegetative state
ÅDied two years later



Lymphatic TB



TB Lymphadenitis

ÅTuberculous lymphadenitis is among the most 
frequent presentations of extrapulmonary 
tuberculosis

ÅCervical lymph nodes providing the site of 
infection in two thirds of cases. 

ÅIt has been postulated that cervical 
tuberculous lymphadenitis occurs as a result 
of reactivation of TB infection involving the 
tonsils, adenoids, and Waldeyer'sring, leading 
to cervical lymphadenopathy

https://www.uptodate.com/contents/tuberculous-lymphadenitis



Lymphatic TB - Agents

ÅApproximately 95% of adult scrofula cases are 
caused by mycobacterium tuberculosis, while 
the remaining 5% are caused by NTM.
ÅIn children, this statistic is reversed, with NTM 

responsible for up to 92% of scrofula cases.
ÅIn developed countries, most cases of 

tuberculous lymphadenitis occur among adult 
immigrants from tuberculosis (TB)-endemic 
countries
ÅIt has a peak age of onset of 20 to 40 years.



TB Lymphadenitis Symptoms

ÅSystemic symptoms include fever/chills, 
weight loss, or malaise in 43% of patients

ÅPatients report a painless, enlarging, or 
persistent mass 

ÅEnlarging nodes may compress the 
esophagus, causing dysphagia



TB Lymphadenitis Symptoms

ÅAny cervical node, although anterior cervical 
chain is more common

ÅUnilateral most common

ïBilateral nodes in one third of patients

ÅFirm rubbery node becoming more firm and 
matted as disease progresses

ÅInfrequently, fluctuant with draining fistula

ÅMultiple masses in two thirds of patients





Otolaryngology Houston



Otolaryngology Houston





TB Lymphadenitis Diagnosis

ÅBoth CT and MRI can accurately depict sites, 
pattern, and extent of disease, but they also 
have limitations and findings are nonspecific. 

ÅTuberculosis-infected nodes are frequently 
mistaken for metastatic carcinoma. 

Å10 to 24% of patients with TB lymphadenitis 
will have an abnormal chest x-ray



Otolaryngology Houston



TB Lymphadenitis Diagnosis

ÅTB Skin Test or IGRA
ïGenerally, more than 85% of patients have a 

positive test of greater than 10 mm of induration.

ïRemember there is PPD cross-reactivity between TB 
and some NTM antigens



TB Lymphadenitis Diagnosis

ÅExcisional biopsy of the lymph nodes with 
histology, AFB stain, and mycobacterial culture 
is the diagnostic procedure of choice 
ÅCultures take 4-6 weeks for growth; PCR 

techniques can expedite diagnosis. 
ÅBiopsies are potentially hazardous because 

they may spread the disease and give rise to 
sinus formation.



TB Lymphadenitis Treatment

ÅThe current standard drug regimen for 
sensitive M. tuberculosis consists of isoniazid, 
rifampin, pyrzinamide, and ethambutol. for 
the first 2 months, followed by isoniazid and 
rifampin for a total of 6 -12 months. 

ÅSurgical intervention is reserved for 
complications such as abscess formation and 
draining sinuses.  



Pleural TB



Pleural TB

ÅTuberculous pleuritismay occur 
in 5% - 10% of people who have 
the lung disease from 
tuberculosis. 
ÅThe pleural disease occurs from 

the rupture of a diseased area 
into the pleural space, the space 
between the lung and the lining 
of the abdominal cavity. 
ÅNonproductive cough, chest 

pain, and fever. 
ÅThe disease may go away and 

then come back at a later date. 



Pleural TB - Diagnosis

ÅChest X-Ray findings include:
ïsmall to moderate, unilateral pleural effusion (r>l)

ïabout 20 percent of patients have associated 
pulmonary lesions

ÅChest CT findings include:
ïpleural thickening

ïlymphadenopathy

ïpulmonary infiltrates

ïcavitation 

http://www.aafp.org/afp/2005/1101/p1761.html?printable=afp




