San Francisco

University of California @h:

Application of Implementation
Science to TB Evaluation:
A Case Study from Uganda

Adithya Cattamanchi, MD, MAS
acattamanchi@medsfgh.ucsf.edu

Advanced TB Diagnostics Research Course
July 9, 2014



Implementation Science

The study of methods or strategies to promote uptake of research
findings into routine clinical practice

NOT simply the validation of evidence-based practices or
interventions in “real world” settings

Implementation depends on behavior of key stakeholders
— Improving uptake requires changing behavior

— To change behavior, it helps to understand determinants of current behavior
and how behavior changes.



Reasons for Low TB Case Detection

e Cases are being diagnosed but not reported

e Cases are not presenting to TB diagnostic
centers

e Cases seek care but are not diagnosed
— Low sensitivity of microscopy (30-70%)
— Poor quality of TB evaluation



TB Evaluation Guidelines

Standard 2: All persons with
unexplained cough of at least 2
weeks’ duration should be

evaluated for TB Tuberculosis Care

DIAGNOSIS TREATMENT PUBLIC HEALTH

Standard 3: All persons who
require TB evaluation should be
referred for sputum-based
microbiologic testing

Standard 3: All persons referred
for sputum microscopy should
have at least 2 smears examined

Standard 8: Smear-positive
patients should be prescribed anti- - I
TB thera py = _"‘ ! Bl o IR0 EDITION, 2014




TB GOAL study

TB Guideline Observation and Adherence in Low-income countries

Study Objectives

e To assess the quality of TB evaluation
* To identify modifiable barriers to TB evaluation

 To develop and test a theory-driven intervention to
improve TB evaluation



Study setting

e Network of 6 government

South Sudan

At health centers
L 3 || Partners
7 @ — Uganda Ministry of Health
Iy UGANDA f{' — Makerere University
[ Kenya _ UCSF

e Electronic data collection
toveone | (>100,000 patients/year)

lomeaters

K
H Level IV Health Centers oo« & 120 10




LE [ 1 DY




Eergorhebrwoffirg? OYes O Ko

Patient Record Form Cli
Date OFD MNumber Patienl's Last Name First Name Tew atiendance
I N | I | CYes O Mo
Age: Sex Cllviale Weight
|__ll_|¥r|__IL_|Meos ClFemale [T

— ———
CBS for Mabris ClPas O Neg CHIV test LOCTRR O CIR TE exam:
A B HIV Lab marber |__||__1__||__| Pos CiNeg Date:
CRDT for Mahrin OPos O Neg Pos CiNeg Date:
Malaria Lab mumber |__|__JI__I__| TB Lab muw T
O Stoolordered - Resulis O Urinalysis ordered — Fesuls OHb ||| Y gkl
OVDRL test CPos O Neg
O Orther {testiesult)
Dhiagroses { Checheall that app )
Beporiahle Direams Infiex tivus Direase o infor thus Disares Maiernal and Ferina il Disases
e Tarnin TT AIDCAIT T g dare TT Aboatom
O Chelea O Coughor Cold (no premmonss) O Ansema O Haemomhage during prgnamcy
0 Dryenteay T Duther Amat O Aramal sl Snake bite O Hich EFdunng pregrancy
O Guimea worm TJ Duurthes Pen et O Asthnma 00 Chswacted Lbour
[T Hamcrbuge: Teve TT Tevbs toalwcenms O Cardovsoihs HghBE T Furinabl cond foes 3 sah o,
0O Mesls O Lapmsy 0O Cardowsoshy Other Miscellaneo ws Diseass
[ T Wenmgitis (Memngoooceal) O Flalana (ot dunng pegnancy) 7 Childhood mental 45 order 7 Death inOPD (v digros e,
T Flgee T Waluma (arey; pregraey) [=] whes Mol TT ENT Coanditons
O Fbis 01 Manigits {Hon maningpooced) O Egilegey 1 Eye Cosditom
O Tetarus (028 days age) 0O Onchooercms s 0O Gl dsordes (ronofechons ) 0O Skin Conditons
O Yallow Ferar O Palvee Influssmatcey Dy aase O Inperss—Fowd Tralfie Accsdens 0O Ol Dsswe ad conditices
Cowgh Dingrosms O Prearoms O Inpories— Treama of otber Origin O Ilegib e or unclear
T T TT Tchmomans TT Wb ity Jorw weaghd ot age Tehere
= ) O Sleepmg Sackmess O Ml tnton severe =]
(=] (= O M n wty =
TT TT Totow love 2 Do agn) | o T TT T
=) TT_Tyskod Terer T bl M- Flaia =)
=9 T T Urinuey Tractfectom (00| O - =
=9 T Wanial s Ofer
(=]
¥ drugs, Tiek DA M Drug & Avadble and given or Tk OF i Drag k or Ti g s Ciren
Drug Dose Drug Dose
Anti & DA OS5 ANG | Other Drugs
O Couter [w =y O Aspirin
0 Cuinize 0 oo O Cough lisetus
0O Chlaroguine o oo 0 Dasepam
=] 0O O O |0 Deueibuom
0 5P [ =) O Dalofense
O Ardesunabe [S =y =] O Fobic Acid
O Duococxin === O Gentian viokt
0O Amo o oo [w]
Antinieroh ik O Thupeofen
O Aberdanle O Magresiam
0O Amoxilicllin O Multtvitamin
O Chlormpherdcal O Hystatin
O Cipmofloxacin O Famcetamol
O Cloxeeilin O Fhenywoin
0O Cotrmoxamle O Finton
[= 0 Sabuatamel
O Erythaomyein 0O Vit Bgroup
0O Gentamam Crther
O Meberdamle CHher
[w] Cither
O FFF Tiiher
O Tetracycline Cher
[EEET Orther
Referral and
O Admited b ward Hotes 05 ANG
O _Refiared to HIV care 0 o
O Referred for TB case (==
O Beferred foroher services C o oo OFH o oo

Full Huw

< Patient demographics

——— Cough history

<« TB exams

<= TB diagnoses

<= TB medications



ISTC Quality Indicators

TB Evaluation Flow Diagram Indicator
with Quality Indicators Number

Total Episodes of Care
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Cough >= 2 weeks?
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Sputum AFB Completed? 2

== 1 Positive l »=2 MNegatives
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TB Treatment? 3
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Objective 1: “Define quality gap”

Q1 2009 (14,852 patients = 365 with cough >2 weeks)
Standard 1: Referred for TB testing 21%
Standard 2: Completed TB testing 71%
(if referred)

Standard 3: Treated for TB 73%
(if smear-positive)

ISTC-adherent care 11%

ISTC, International Standards for TB Care

Davis JL, AJRCCM 2011



Objective 2: “Understand quality gap”

e Conceptual Model: Theory of Planned Behavior

Knowledge/skills
Attitudes

Social Norms
Self-efficacy

Intention to

Follow ISTC Adherence and Treatment

ISTC

Case Detection

Health System Factors
* Physical Resources
 Material Resources

e Data collection
— Key informant interviews
— Field Observation

e Analysis

— Transcribe interviews and field notes

ISTC, International Standards for TB Care

— Apply standard coding scheme to identify recurring themes



Health system barriers to TB evaluation

Clinic-level NTP-level
e Poor infection control * |nconsistent oversight
e Limited private space e Stock-outs of reagents

e Variable leadership and drugs



Provider-level barriers to TB evaluation

PRECEDE framework

Recurring themes

Predisposing factors

(Knowledge, attitudes,
beliefs, intention)

e Low motivation of staff
e Inconsistent training of staff

“Some of us are trained, but some new staff are not trained.”

Enabling Factors

(Factors that if
addressed make it
easier to initiate the
desired behavior)

e Workload faced by lab staff
e Multi-day sputum collection and evaluation

“When they have a cough for more than 2 weeks they are sent to the
lab. But the problem is they get the first sample and sometimes,
actually most times they don’t bring the second sample.”

Reinforcing Factors

(Factors that if
addressed make it
easier to continue the
desired behavior)

e Limited capacity for patient follow-up
e Lack of communication and coordination between staff

“..actually at times we have met but we don’t meet [regularly], only
when we realize there is a problem that’s when we communicate

and say why is this happening, then we try to rectify.”




Objective 3: “Improve quality gap”:

Theory-informed intervention

e Evidence review
e Stakeholder consultation

e Feasibility

Knowledge

Enabling factors
Same-day LED FM

Skills
Attitudes
Social Norms

Intention to

Follow ISTC Adherence

ISTC

Case Detection
and Treatment

Self-efficacy

Predisposing factors
ISTC training
Refresher microscopy training

Reinforcing factors
Performance feedback




Intervention details: Performance feedback

e Goals

— Facilitate training/continuous quality improvement

* Report card provided to each site monthly

— PLAN: Identify plans to improve performance

— DO: Implement plans

— STUDY: Review updated report card

— ACT: Refine or change performance improvement plans



Intervention details: Same-day LED FM

e Goals
— Facilitate same-day TB evaluation and treatment
— Reduce laboratory workload/patient waiting time

e 5-day training at each health center
— FM staining
— Use of LED fluorescence microscope (PrimoStar iLED)
— |Identification of AFB: practice and proficiency testing

— Re-organization of work flow



Evaluation of intervention components

e |ISTC/Refresher Microscopy training

* Before-and-after study assessing trend over time

e Same-day LED FM and Performance feedback
e Interrupted time series study

Site 6
Site 5
Site 4
Site 3
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Site 1
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Impact of ISTC/Microscopy training - 1

ISTC-adherent care Indicator 1: Referred for TB exams
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Impact of ISTC/Microscopy training - 2

e High yield of smear examination (13-21%)

e Modest improvements = 3.5-fold increase in
TB case detection (7 to 25 cases/quarter)



Impact of performance feedback - 1

Proportion receiving ISTC-adherent care
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Impact of performance feedback - 2

Outcome Performance Feedback
Pre Post Difference
N=838 N=608
Received ISTC-adherent care 52% 67% +16%
(+8 to +23)
Referred for sputum 72% 82% +10%
examination (-7 to +27)
Completed sputum 74% 84% +10%
examination (-8 to +27)
Initiated treatment if smear- 72% 85% +13%
positive (-3 to +30)




Impact of same-day LED FM

Outcome

Same-day LED FM

Received ISTC-adherent care

Referred for sputum
examination

Completed sputum
examination

Initiated treatment if smear-
positive

Pre

N=907

58%

78%

75%

86%

Post Difference
N=1043

75% +17%
(+1 to +33)

78% +0.3%

(-1 to +7)
96% +21%
(+4 to +38%)
98% +12%

(-2 to +28%)




Summary

Guideline implementation requires changing provider
behavior

A behavioral perspective may be helpful to inform
barrier assessment and intervention choice

Same-day microscopy and performance feedback are
feasible and complement ISTC training

Improving the quality of TB evaluation has a large
impact on case detection
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