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INTRODUCTION

� Introduce presenters

� Background of RIT involvement with 
MCHD TB Control Unit

� Summary of goals for presentation



Epidemiology

� Complacency in US until 1980s
� Increased prevalence TB in US with 

HIV epidemic in mid-80s
� Scope of TB problem around the world
� Impact of “shrinking world” on US TB 
� Current statistics from CDC 2007 data
� Look at RIT and Monroe County TB 

incidence



TB Around The World:  WHO 
Statistics

1. Major cause of illness 
and death worldwide

2. Highest incidence Asia 
and Africa

3. 9.2 million new cases 
2006

4. 1.7 million deaths 
2006

5. 0.7 million of the cases 
and 0.2 million of     the 
deaths in HIV positive 
people



TB in the US

� 13,293 cases of active TB in US in 
2007

� 11 million in US have Latent TB 
Infection (LBTI)

� Most cases of TB occur in foreign-born
� Prevalence of TB generally greater in:  

a. Economically disadvantaged
b. Immunosuppressed 



2007 CDC Report – Trends in 
TB 
� TB incidence rate lowest since 1953
� Concern because rate of decline is 

slowing
� TB rate is 9.7 times higher in foreign-born
� US African Americans 8 times higher TB 

rate than US born Caucasians
� 11.3% TB cases co-infected HIV
� MDR TB - 116 cases (1.1% of cases 

2006)
� XDR TB – 2 cases







Monroe County’s TB
� Average of 30 - 40 cases per 

year x 10 years
� Average case rate of  5 /  

100,000 
� Approximately 50% of Cases 

are foreign born
� TB Control Program (TBCP) 

manages and txs  100% of the 
cases in county  (Universal 
DOT)

� TBCP evaluates and / or 
treats1000  patients with latent 
infection (LTBI) each year

� Those with LTBI may receive 
medicine to PREVENT TB 
disease

� Ideal candidates to treat LTBI:  
Young and healthy adults:  
COLLEGE STUDENTS



Overview of TB 
infection/disease
� Epidemiology
� Pathophysiology 
� Natural history of infection 
� Manifestations  of disease – pulmonary 

and extra-pulmonary
� Screening and diagnosis of TB
� Revised ACHA guidelines



Tuberculosis 101

� Causative organism
� Transmission
� Symptoms
� Natural history of infection/disease
� Extra-pulmonary TB
� High risk populations
� Variations in disease in different 

populations



Tuberculosis 101, cont’d
� Causative organism is 

bacterium: 
Mycobacterium 
tuberculosis

� Transmission is through 
the air

� Infected person spreads 
bacteria through cough, 
sneeze, speaking or 
singing

� Persons who breathe air 
laden with bacteria may 
become infected



Tuberculosis 101, cont’d

� Infectious particles 
containing M tuberculosis 
inhaled into respiratory 
tract

� Immune system triggered 
to respond

� Some individuals’ immune 
response prevents active 
disease ……TB Infection

� Others immune response 
not contain infection and 
develop …. TB Disease



Tuberculosis 101, cont’d
TB Infection

� Do not feel sick
� Do not have symptoms
� Bacterium quiescent in 

body 
� Bacterium most often in 

lungs
� M tuberculosis can 

travel through blood 
and lymphatics to 
brain, spinal column, 
kidney, bones, 
intestinal tract and 
lymph nodes



Tuberculosis 101, cont’d
TB Infection
� Reactivation possible 

throughout lifetime
� Highest risk first 2 

years after infection
� Infection responsive to 

treatment 
� Use standard TB 

drugs to treat 
reactivation

� See hand-out re: 
specifics of treatment 
options



Tuberculosis 101, cont’d
TB Disease

� Highest risk in those with weaker immune 
systems: infants, elderly, HIV, other 
immune suppressive health problems, poor 
nutrition and living conditions

� Typical symptoms: persistent cough, 
hemoptysis, fever, chills, night 
sweats,weight loss , weakness, loss of 
appetite

� Contagious with cough
� Bacterium can spread other parts of body



Tuberculosis 101,cont’d
Natural History of TB Disease

� Disease can develop soon after 
infection or years later

� First 2 years highest risk infection to 
disease

� US: 5% develop disease w/in first 2 yrs
� US: another 5% develop disease in 

lifetime



Diagnosis of TB Disease

� Medical history which identifies risk 
factor(s) and/or exposure

� Symptoms suggestive of TB 
� Past history of TB infection, disease 

and/or treatment
� TST or IGRA
� CXR
� Bacteriological confirmation with 

staining and culture



Tuberculosis 101, cont’d
TB Disease

� Treatment has 2 
phases: “intensive 
phase” followed by 
“continuation phase”

� Use several antibiotics 
initially

� Perform cultures to 
define sensitivities

� Continuation phase 
based on culture 
results

� Length of treatment 
varies with site of 
infection (see handout)



TUBERCULIN SKIN TEST

� Long used for 
screening

� Interpretation based 
on risk factors

� Lacks specificity for 
M tuberculosis

� Less reliable in 
foreign-born who 
received BCG 



IGRA TESTS

� Measure interferon 
gamma from T-cells

� Uses blood sample
� Commercially available 

are T SPOT-T assay 
and QuantiFERON TB 

� ESAT-6 and CFP-10 
antigens

� Greater specificity M. 
Tuberculosis bacteria

� Screen foreign-born 
who had BCG



TST and IGRA Test 
Comparison

Quantiferon Gold

� Lab measurement of 
blood

� Measures in vitro 
release of interferon

� Reaction to M. 
tuberculosis  antigens

� Can detect latent and 
active disease

� Less false + and esp
not with BCG

PPD

� Intradermal injection
� Measures in vivo 

hypersensitivity 
� Reaction to mixture of 

mycobacterium 
antigens

� Can detect latent and 
active disease

� False + with 
nontuberculosis and 
BCG



TST and IGRA Compairson

Quantiferon Gold

� False negative results  
among immune 
suppressed

� No effect from BCG
� No second visit
� No boost amnestic rxn
� No subjectivity of 

results
� Specific infrastucture
� More costly

PPD

� False negative results 
among immune 
suppressed

� False + from BCG
� Two visits required
� Can boost amnestic rxn
� Subjective 

interpretation
� No need new 

infrastucture
� Inexpensive



Revised ACHA Guidelines

� Recently  revised to reflect changing 
practices

� Use of IGRA tests and PPD

� ACHA forms



� Founded in 1829, RIT has more than 15,000 
students enrolled in eight colleges.

� Fall 2006-2007 Total enrollment: 15,557.
� Students from 50 states and more than 90 

countries create a diverse population. It is 
typical for more than one fifth of the student 
body (3100 students) to come from minority 
or international student groups each year.



RIT

This wonderfully diverse 
student group presented 
with an unanticipated 
challenge: active TB on a 
large college campus.



The Screening Process 
� RIT Student Health has 

foreign - born students in 
a location on campus 
that they have arranged 
for us to use.

� Every entering foreign -
born student is screened 
by TBCP staff upon 
arrival to campus 
(screening of health 
record, brief interview).

� Students without recent 
(6 months) skin testing 
are scheduled for blood 
draws.



The Barriers

� Many (more than half) 
International Students 
did not show for testing

� Non - medical staff had 
previous bias and 
misinformation on TB

� The US uses very 
different (effective) 
treatment protocols

� Transportation to TB 
Clinic



RIT International Student TB 
Screening Collaborative Outreach 
Team

� Student Health 
Center (SHC)

� International 
Student Affairs

� Monroe County 
Department of 
Public Health 
(MCTBC)

� Checker Cab…. 
:o)



The DOH at RIT…



TB at RIT
� From 1992  - 2002, 12 

newly diagnosed cases 
of TB - 11 were 
International Students -
much documented 
transmission

� RIT foreign - born 
student case rate = 36 / 
100,000

� 7 x greater then rest of 
Monroe County.

� Making RIT the single 
highest risk 
environment for TB in 
Monroe County.



Hmmmmm…………….

� Since 1992 there were  
11 cases of active TB 
on RIT campus in 
foreign - born students 
(highest prevalence of 
any micro- community 
in Monroe County)

� People with LTBI on 
DOT complete tx!(and 
DO NOT get active TB)

� TBCP begins to discuss 
the possibilities for RIT



A Partnership is Born…..

� TBCP discusses with 
RIT Health Service 
possibilities for 
collaboration

� NYSDOH agrees to 
fund a one - time  
project

� TBCP and RIT Health 
Services make future 
plans for testing

� In 2003 testing of new 
incoming foreign born 
students on campus at 
RIT begins…



A Plan Develops

� Plans are made for TBCP to test all 
(estimated 300) incoming foreign born 
students at RIT on Labor Day weekend  
2003.

� TBCP / RIT SHC staffs are recruited to work 
Sunday of the holiday  (premium overtime)

� TB Clinic schedules are rearranged to 
accommodate RIT students

� TBCP requests demographics of incoming 
students for pre-registration 



• Diagnose and Treat 
any Active TB 
Disease

• Evaluate (?test) 90% 
of incoming 
International Students

• Provide treatment for 
LTBI - under DOT -
on campus - to 
prevent new cases of 
Active Disease

RIT International Health 
Project:



DOT is ESSENTIAL to Care

� Providing DOT on 
site (at SHC)

� Connection 
between provider 
and student

� Continual 
evaluation of tx

� Documented 
compliance

� Portal to Other 
Services



Continuous Improvement...

� TBCP Program Staff 
provided intensive 
training to RIT Health 
Services, ESL program 
and RIT administration 
on TB and this project

� New format to cause 
testing of all new 
students

� TBCP staff on site daily 
in RIT Health Center.  
This presence is very 
important to overall 
delivery of care



QuantiFeron TB Gold – a 
“Golden” Opportunity
� September 2005 TBCP 

was excited to learn 
about the QFTG success 
in San Francisco.

� NYSDOH requested 
proposals for use of a 
small amount of 
additional $$ for 
“Outreach to High Risk 
Populations.”

� As part of our proposal, 
we requested to use the 
QFTG test in our RIT 
screening.



QFTG Challenges

� Familiarize TBCP staff with the test
� Educate our RIT SHC staff
� Persuade TBCP and RIT SHC to use the test
� Enlist the support of TBCP physician group
� Work with our contracted lab to process the tests
� Develop policies, forms, data bases.
� Collaborate with RIT SHC to change the 

screening process



The Test of Time:
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On the Positive Side

� We did meet our goal of 
narrowing the 
identification of patients 
with LTBI to those really 
infected with MTB.

� We were able to focus 
our follow up on those 
who really need it.

� Much less likelihood of 
treating a student with 
medicine they don’t 
need.



More Positives
� It is evident there is 

potential for clearer 
diagnosis of LTBI in 
high risk groups who 
tend to blame their 
positive PPDs on their 
history of BCG. 

� The total screening 
time was actually less 
using QFTG and the 
time saved NOT 
chasing the wrong 
people can be used in 
screening and/or 
treating the right 
people.



What’s Next?

• How can we 
evaluate 95% of 
incoming students?

• How do we get 95% 
of those infected to 
accept tx for LTBI?

• No US 
transmission!



Other Cases……….
� In June 2003 a young 

woman from India calls 
to self-report TB 
disease(GI).  She 
attends RIT.

� In Summer of 2007 RIT 
SHC dxs student with 
Tuberculoma in his 
brain

� In August 2007 a sub-
clinical case identified 
by screening program

� In Feb. 2008 another 
case - lymphatic TB 
dx’d

� WHO WILL BE NEXT?



Examples of RIT Cases

� Case #1 - AP

� Case #2 - RP

� Case #3 - PB



CASE #1:

� AP  came from India to RIT in August 
2000

� At entrance, PPD was negative
� September  2000 - brief hospital 

admission for kidney stone
� December 2000 - pt noted onset 

fatigue and weight loss
� Over the next nine months, pt suffered 

increased fatigue, night sweats and 
cough 



CASE #1
� By August 2001 pt had daily fever and 

chills, progressive fatigue, anorexia, 
increasing cough and 7-10 pound 
weight loss

� 9/4/01 AP presented to the SHC after 
having several episodes of cough with 
bloody sputum

� Pt denied SOB, DOE or CP
� On exam AP was febrile and tachycardic
� PPD was placed and CXR ordered



CASE #1 - CXR



CASE #1

� After several weeks cultures showed 
M. tuberculosis resistant to INH

� INH dropped from treatment program
� By January 2002, pt’s platelet count 

was noted to be persistently  low
� Rifampin was stopped; Ofloxacin was 

added to  Ethambutol and 
Pyrazinamide

� Platelets still hovered at 50 K so PRZ 
stopped



CASE #1

� Pt had no symptoms of bleeding or 
easy bruising

� Pt had completed 3 months of 3-drug 
regimen 

� CXR showed significant improvement 
in L lung cavitation and perihilar
adenopathy

� Overall patient felt markedly improved 
with return of weight, normal appetite 
and no fevers



CASE #1

� Hematology consult arranged
� Recommendation to monitor platelets 

and if not below 45K, continue therapy
� The National Jewish Hospital also 

reviewed the case and recommended 
add Levaquin

� With platelet counts stable at a low but 
not dangerous level, pt continued on 
Ethambutol, Pyrazinamide and 
Levaquin



CASE #1

� Patient completed 11 months of 
treatment

� Close enough let’s not kill him!!!



Case #2 - RP
� 24 yo graduate student from India
� July 2007 presented with week long hx 

overall weakness ; 2-3 day history of R 
sided numbness (especially palm and 
sole)  

� 2 month history of poor balance (falling 
backwards) with forceful cough /laugh.

� ROS essentially negative
� Past history: no head trauma or 

concussion; TB meningitis summer 2005  



CASE #2

� RP had been hospitalized for treatment 
and had a VP shunt placed (advised 
that shunt no longer functional)

� Completed full one year of appropriate 
multi-drug treatment regimen

� PE on initial visit essentially normal 
with subtle lateralizing features of R UE 
mm weakness and depressed reflexes 
on the R UE and LE



CASE #2

� RP had a neurologic consultation and was 
scheduled for a CT scan

� RP was hospitalized when CT scan  
revealed multiple intracranial lesions in the L 
pons and midbrain

� Neurosurgical consultant determined  that no 
lesion accessible for biopsy because of risks 
of neurologic compromise.

� MCHD TB Control Unit and neuro team 
presume lesions  related to prior TB disease



CASE #2

� Treatment proceeded with some 
adjustments  in dosages 

� Hyperglycemia addressed with dietary 
changes and ultimately a second 
generation sulfonylurea medication

� Subsequent scans showed shrinkage 
of lesions



CASE #2

� Patient began a 6-month coop in 
Buffalo in December 2007

� Erie County HD assumed monitoring of 
patient and prescribed  gradual taper of 
steroids

� Little communication until late in the 
Spring 2008

� Nurse called SHC requesting advice 
about how to respond to patient’s c/o of 
visual problems



CASE #2

� Patient resists return to Rochester until 
completes coop commitment

� June 2008 MCHD nurse meets with 
patient who demonstrates obvious 
neurologic changes.

� Referral to ER from which pt signs out 
AMA to go home to India

� Pt again lost to follow-up with minimal 
info exchange during time abroad



CASE #2

� Patient returns to US August 2008
� Treatment regimen: Streptomycin IM, 

INH, Rif, Levaquin, PZA, Tegretol and 
Decadron

� MRI scan shows interval decrease in 
size of intracranial lesions

� Treatment re-evaluated by MCHD and 
modified to: INH, RIF, PZA, Levaquin 
and Decadron



CASE #2

� Anticipate prolonged treatment with 
steroids

� Hyperglycemia and impact on bone 
density required treatment and on-
going monitoring by SHC staff

� Close follow-up now through MCHD TB 
Program as well as periodic 
consultation with attending 
neurosurgeon



MRI OF BRAIN – June 2008



CASE #3
� PB is a 24 yo graduate student from 

India
� First presented 4/28/03 with history of 

2 episodes abdominal pain previous 2 
months

� 1st episode: Occurred after eating “old 
tuna salad” and lasted 3 days

� Symptoms: diffuse, lower abd aching; 
‘churning’, ‘rumbling’ and cramps.

� No N/V/D, fever or chills



CASE #3

� 2ND episode – one month later
� Occurred first am with urination but no 

dysuria, frequency, urgency, or back 
pain

� Similar abdominal symptoms
� Uncle is MD abroad and had given pt 

medicines before coming to US; uncle 
advised pt take antibiotic to treat ?UTI

� Pt completed meds and sxs resolved



CASE #3

� Doctor friend this time prescribed 
antibiotic and pain medicine

� Symptoms had once again resolved by 
time patient was seen; she continued on 
antibiotic but did not know name

� Physical evaluation, urinalysis, stool 
guaiac, vital signs were completely 
normal

� Advised monitor sxs and RTC before 
more tx



CASE #3
� Patient was symptom free at time of 

visit 
� Patient’s physical exam and urinalysis 

and vitals were all normal on initial visit
� Pt returned 4 days later with history of 

another episode 2 days prior
� Pain more severe this time and 

described as “contracting and 
expanding”

� Vomited twice



CASE #3
� 2 weeks later pt to ER with abdominal 

pain
� Gave hx of recurrent sharp epigastric pain
� Associated with vomiting and loose BMs
� No hematemesis, melena, fever/chills or 

weight loss
� Also gave hx of painful lumps in armpit
� Flat plate film = not conclusive
� CT =  diffuse intra-abdominal adenopathy



CASE #3
� During admission GI sxs gradually 

subsided
� Hem-onc consult to address adenopathy
� History of TB in family members 
� PPD placed and + at 25 mm
� Lymph node bx taken – not lymphoma 

or other identified dz; sent for bx and 
culture

� Chest CT negative for pulmonary TB
� Presumed TB lymphadenitis



Case #3 - Normal CXR



CASE #3

� Presumed dx Tuberculosis 
lymphadenitis

� ID specialist started 4 drug  tx regimen
� Pt had GI SE from TB medicines –

emesis after pills over first weeks of tx
� Course then complicated by several 

days of increasing abdominal pain, N/V
� One month after initial hospitalization 

re-admitted with small bowel 
obstruction



CASE #3

� 10 day hospitalization with bowel 
rest and then advancing to PO 

� TB treatment modified to IV and 
PR 

� Pt discharged to outpatient 
follow-up and continued 
treatment for presumed TB 
lymphadenitis



CASE #3

� Obstruction had recurred and pt 
readmitted for surgery

� Post-operatively pt treated with multiple 
anti-biotics but developed sepsis

� Condition deteriorated into septic 
shock with unstable BP and required 
ventilator support

� Surgical ICU course initially rocky but 
gradually stabilized



CASE #3

� 6-8 week hospital stay
� Second bowel surgery required
� Pt discharged and went home to India
� Returned to RIT in January 2004
� Completed full course of anti-TB 

treatment
� Finished graduate program w/o further 

health problems


