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. DOT = Directly Obr,erved Therapy . eFT = euantiFERON
. IGRA= lnterferon riamma . rtpCR = Real time

Release Assay ("Ttr blood test") Polymerase Chain Reaction

. MDDR = Molecula. Detection of ' TB = Tuberculosis

Drug Resistance
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The Tip of the lceberg
A Multi Druli Reslstant Tuberculosis Case Study
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% olCulture Porir;v€ MgR Crq: by !tate,
U5,2019in =96)

. MN ranks 16 in total TB

cases counted for 2018
.2o/oof UStotal

. MN ranks T3 [tied for 3]

in total culture confirmed
MDR TB cases for 2018

.7%ol UStotal
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MDR TB Cases*
Minnesota, 2O1l - present
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. Lab called on 06.21.16

. Smear pcsitive sputum

. Positive rtPCR for TB

. The rtPCR is a nucleic acid amplification
test for'l'B

. Results are available in 36 to 48 hours

mt Sitlirl_-'

. 78 yr. okl hospitalized on 06.12.16

. Non-US corn Hmong male

. Present(.d with hemoptysis

. Worsening cough over a month

. Work up for TB

nTt 3ti'il1ii'

. IGRA: QFt positive

. Chest x-ny: bilateral infilfiates

. CT Scan: :avitary

. HIV: negirtive

. 06.17.16 Sputum : AFB smear positive 2+

. 06.17.16 Treatment initiated with RIPE

m! 3!1Tti1t'

Case Study (1)

I Case Study (2)

case Study (3)
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. From a TB-endemic region

. No known TB exposure

. No behavioral risk factors

, No medical conditions
. Not immunocompromised

mi 3;?ur',j'
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. Came to the US in 2004 as a refugee

. Wat camp in Thailand

. TST positive upon arrival = 10mm

' Chest x-ray normal

' Treated with INH for 9 months in 2005 at a

local TB clinic
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. Cani* re the U! in 2*O4 as a r*ir:g,*e

. Wat camp in Thailand

. TST pesiti,;* tsp*n arrival

. Chett x-rarl normal

. Treated with INH for 9 months in 2005 at a
local TB clinic
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Case study (4)

Case Study (5)
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. Meets our criteria for requesting an MDDR
test
. Allows rapid confirmation of drug resistance

. Sent speciTen to CDC for MDDR

. Meets lab definition for active TB and Cl was
initiated

ilttl3tiill'-'

. 05.24.1,6

MDDR showr)d resistant mutations for lNH, RlF, and
EMB

. MDR TB by MDDR

. RIPE was d scontinued and second line agents
were start€ d on 07.01.16 with a ramp-up

. Amikacin 7;0mg sxlwk

' Moxifloxac n 400m9 daily

. Pyrazinamile 1500 mg daily

. Ethionamice 750mg daily

. Cycloserin€ 250m9 BID

. Para aminc salicylic acid 4gm BID

. Vitamin 85 100m9 daily

itTt ii,i,'lii'-'
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Case Study (7)

I case study (8)

Case Study (9)
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. Symptoms improved slowly

. Smear converted on 10.05,16

. 60 day sputum remained culture positive

. 09.25.16 sputum: culture negative on 11.10.16

. Released from isolation 11.18.16

nn 3i"'lliir'

Challenges
.lsolation
. Delirium and depression
. Therapeutic druB monitorinS [TDMI
. Monitoring for side effeds
. Poorfood intake

' DOT and adherence after discharge
. lnternational travel and video DOT

mt !i?f,taii'

Treatment Completion

. Stopped Amikacin on 03.24.17 V. Stopped all medications on 06.26.18 t
' Took 720 doses over 24.3 months

t!!t i:"1.liiti,

case study (10)

Case Study {11}

Case Study (12)
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. Patient interview

. Care everywhere

. Record review

. Patient lrad been in 3 different health systems

nTl3i"'a,lli',i'

. June 201.6 presents to the ER

' Patient irterviewed about'chronic cough'
. He soullht care repeatedly

. Went to a healer but realized that was not helping

. Went back to a provider

tln BI?il:i".'
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Contact lnvestigation

Contast investigation (1)

Digging.........(1)
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. January 2015 clinic visit

'i/0dron[ou$ and wtxuingwerprt6morlhi,.. !ffi dimbhg 12 $tpt,., no foru, night

$wh,uei$tl0$,,,0ohonhodilatoruu{thsollr{hiltfii,,,fcnmartof granlcunprryinLaosfot

I ysur irrsar!2ffi,' P,t : sofi qiraWtheearUttrughut al hfigfrelds. flR # fi ordend,

lelernl to Pulrrurdqyl ddn't go,

m13'?al}"i'

' February 2015
,lp, 1at M fi - ll*rb.. qb.Iotu. d hS. *lrd dr- 6lF&0 qt. r,6
ao/llra.d cllnltl al &4 d ,6 rl2rl>dl - tuFtknr

'Opeity in tha mdial 6p* ofthe left lung has been ple*fi lince at lc8l 5[0/r.l and has decr.rsed
lnsire, Muchofth€procstsundarEWcentralcavibtionwithascl.tdrcluo€lor!lnthnleft
hdlthffir.,. rc.ttered nodular pulmonoryo9.cit e! periptElto theop..ity at the lcft hilum hrye

degea5ed ln ilu q number ord enent. . , wall frackening and lumiml narcwing in the leJt upp€r and

lw hbar brcnchi - .. sin6ls aththjlf lymph @d€ i5 enhrged, bff Sable.,,'

Cfialuilon: "oprciw ln the medlal ,sped of th€ left lunB har d@alcd in 3l!e ,nd exlant and

und€rlon€ caYitstlon. ,. thouSh
prlor lnfdlon, ln.ludlngtub€r.uloii. No findi4gt tpslflc foradlwlnfedlonr.

mt 3i?alii',i'

. October 2013
Cr. tndicetlonr Shonn6r of brcath. ComFdson: cTA c}l..alrl2alla
'Md.rat. intlhr.te ln Se suFrior qham of tk l€ft lowsr lob€ ad loft upxr lob€ l..8aln s*n,
o*htr thigappears mlldly daoe&d wh6 @mFEd to 223l11. whlle some ol thlr m.y r.rc*nt
Gldlrllnf,[r.tc,lt lsdlffahb q.ludc new iupe'lmped lnfih..t€. Con3ldcrfunheidaldlil *rh
q.'

. June 2013 clinic visit
@u3r. .aabttle. .ahr. orr E.onchlal. .^d aath6a. OI*n f,Sh.orylh.
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Digging.........(2)

Digging.........(4)
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. July 201:L

CT Chest

lndlcatlon: Luntinfiltrate Abnormal0(R. Massvs.pn€umonE. Prtientshonofb'e8lh. No

cmpirkons.

'Leftlungopacity@mistertwith*nsepo€moniaintlEleftuppetlurg. l,loleftuprcrlobe(?). tro

underlyinS mast vlsualhed Ritht lulf, re8ativ€".

'Conclurlon: left luig pnelmonia"

ml*';ilil',r'

. June 201 1 CXR
O(i hd€{ist r@r.nthipLmh0 lloom9.tt5a.'(,cM
@nold.tlon thEvthqi dx I hft bEr 6q titdrtt !n mil @sid.il wlth g*urcd k hl
op.(lty l0 d6 m ddur{ brsaU. unrHYlnt 

'6 
dnat b€ add,

' Unrelated surgery incidental finding

. 2005 on LTB|treatment

. 2OO4 normalCXR

llnBi?i,lri"i'

. lnfectiotrs period
. 03 I ton-oLL to 061 t7 /2016 (when isolated)

' 5 years

' TB was rrot in the differential
. No sputum collected

. LTBI was thought to rule out active TB

lrn 8i',ai,lif '
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Digging.........(s)

Digging.......(6)

Contact lnvestigation (2)
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. Extremely complicated and large Cl

. Senior center

. lncomplete locating information

. Unknown community exposure

. Tool used to sequence an organism's DNA

. More accurate than previous laboratory
techniques

. Able to show relatedness and likelihood of
patients with recent transmission

. ln outbreak settings, augments but does not
replace epidemiology

nTr 3:i,T]ii'""
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Contact lnvestigation (3)

Contact tnvestigation (4)
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Phylogenetic Tree

Outbreak Summary

Lessons Learned
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. NOT over because of the unknown community
exposure and the unavailable attendance roster
. Keep reminding our providers

. Keep educating the community

. Educate the nurses

. Maintain close relationships and partnerships with
the local lD providers and lP of hospitals.

. Low threshold for specimen collection

. A test result is as good as the specimen

. rtPCR and MDDR for all Hmong patients
. Pulmonary and non-pulmonary
. HAIN and MIC - Florida lab [if MDR]

. Quick turnaround time for MDR diagnosis

mt Bi"'atiili'
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Lessons learned (1]

Lessons Learned (2)
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. CDC: https://www.cdc.sov/tb/topic/drtb/default.htm

. COE: https://sntc.medicine.ufl.edu/Traininsonline.aspx

. M DH: httcs://www.health.state.m n.us/tb

. Curry lnternational TB Center
https://www.cu rrvtbcenter. ucsf.edu/prod ucts/view/d ru g

-resistant-tuberculosis-survival-euide-clinicians-3rd-
edition

Thank you.
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Resources
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