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=Overview of diabetes (DM) and tuberculosis (TB) interaction

*Global case study: Dhaka, Bangladesh

=What we are doing in Virginia—>
-early therapeutic drug monitoring
-patient/provider education (DM-TB flipchart)

=What can we do in 2016 and beyond—>
-screening for DM in TB patients (hemoglobin Alc)
-linkage to DM care



Diabetes is consistently a risk factor for developing active TB

Study Sample Size
Cohort Cases/Pop
Kim, 1995 [7] 5105/814713
John, 2001 [32] 166/1251
Chen, 2006 [30] 29/756
Summary

Heterogeneity:

Case-control Cases/Cntris
Mori, 1992 [34] 46/46
Buskin, 1994 [35] 151/545
Rosenman, 1996 [36] 148/290

Pablos-Mendez, 1997 [8] 5290/37366

Brassard, 2006 [31] 386/38600
Coker, 2006 [37] 334/334
Jick, 2006 [33] 497/1966
Perez, 2006 [11] 3847/66714
Heterogeneity:

Other* Cases/Pop
Ponce-de-Leon, 2004 [9] 581/21230
Dyck, 2007 [25] 1118/791673

Heterogeneity:

Increased risk

>

RR 95% CI

3.57 (3.07, 5.186)
2.24 (1.38, 3.65)
3.07 (1.14, 8.26)
3.11 (2.27, 4.26)
I” =39% ( 0%,81%)

> 5.20(1.22, 22.1)
1.70 (0.70, 4.30)
1.16 (0.58, 2.32)
1.61 (1.50, 1.73)
1.50 (1.15, 1.90)

» 7.83(2.37, 25.9)
3.80 (2.30, 6.10)
1.65 (1.50, 1.81)

1> =68% (34%,85%)

6.00 (5.00, 7.20)
0.99 (0.80, 1.23)
2 =99% (99%,100%)

|
1N

Jeon et al. PLoS Med 2008
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Severity of diabetes increases the risk for TB
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42,000 adults >65
years old from
Hong Kong*

Diabetes with HbA1C>7
compared to <7; odds for

developing active PTB were
3.63 (1.79-7.33)*

1. Pablos-Mendez et al. Am J Pub Health 1997

*2. Leung et al. Am J Epi 2008



All cause mortality increased in diabetics during TB treatment
(compared to non-diabetics)

Population Population

with DM without DM
Study Country  Deaths/ Deaths/ OR (95% Cl)
Total Total
Increasing mortality for DM-TB v. non DM-TB
: >
Fielder, 2002 [38] USA 13/22 (59%) 29/152 (19%) o) . 3.80 (1.42, 10.16)
I
Oursler, 2002 [48] USA  8/18 (44%) 14/108 (13%) . 6.70 (1.57, 28.52)
Dooley, 2009 [12] USA  6/42 (14%) 20/255 (8%) — 6.50 (1.11, 38.20)
|
I
Wang, 2009 [56] Taiwan13/74 (18%) 11/143 (8%) = 5.20 (1.77, 15.25)

Summary <> 4.95 (2.69, 9.10)

Heterogeneity I-squared = 0% (0, 85)

Weights are from random effects analysis
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Baker et al. BMC Med 2011



2030: 668

Global TB burden
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<€ Global diabetes burden

2010: 285 million
2030: 439 million

(75% in developing countries)

1/3 of diabetics in 48 least
developed countries live in
Bangladesh
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The city of Dhaka, Bangladesh

f only $3,100 USD

mori
comr.

Dhaka Tribune, 2014



Screening Centre network of private clinics/ providers
in Dhaka

D Private clinic in icddr,b network
N= 1,300 physicians or clinics!
¢ 1 Community Screener at clinic

* icddr,b Screening Centre
N=3
e ~24,000 CAD4 x-rays
annually
e ~2,200 new TB patients
identified annually

Golapbagh
icddr,b Screening Centre

Target population:
~8 million working poor accessing low-cost private clinics



Purposeful architecture of Screening Centre

In 12 months, glucometry in
3,348 patients:

19% with diabetes among those
with positive Xpert MTB/RIF

courtesy Sayera Banu

Xpert MTB/RIF




Back to Virginia: rationale for therapeutic drug monitoring (TDM)

= Previously, in Virginia, DM made up ~15% of all TB patients,
but DM-TB accounted for 40% of those with slow treatment response,
and were more likely to have low serum rifampin levels compared to non-diabetes TB.!

= 20132 state recommendations for early TDM and dose correction for isoniazid and
rifampin for all diabetes/TB patients?

Refer to
Slow — consultant
Assess
diabetes TDM Response = Expected
Start P P \ _
treatment MPAVELELS ~8 weeks Continue
. " port
non-diabetes Assess . Expected

Response \

Slow ———> TDM

1. Heysell et al, 2. Heysell et al,
Emerg Infect Dis 2010 Typerc Res Treat 2013



TDM resources are available

COT of all TB meds

If on aninjectable: infusion

wait f— .
2 hours 1 hr priorto blood draw

v
Draw ane red-top tube

(5ml) per test
Resources for Diabetes/TB and
E'”“‘i“'ms therapeutic drug monitoring (TDM):
< Centifugs (Virginia Dept. Health)
25000 (3300 RPM) x10 min
Pl http://www.vdh.virginia.gov/TB

FPackin sealable plastic bag
an dry ice for immediate
shipmentar place in freezer

Transferserumtolabeled
polypropylene tubes —

Table 2. Dose adjustment for d
Normal drug le

Sub-target INH
and Sub-target RIF

Initiation Continue INH 3 Finish initiation
regimen® M-F; with INH 450 mg
RIF 600 mg M-F M-F; RIF 900 mg

M-F
Continuation | Continue INH a INH 900 mg and
regimen (biweekly acce RIF 900 mg, thrice
weekly
*All initiation phase regimens assume It target doses of isoniazid (INH) of 5 mg/kg
and rifampin (RIF) of 10 mg/kg. M-F= . . ntrations are any below the expected Cy,

range.



Does early TDM make a difference? Recent preliminary results:

diabetes/TB patients were older than non-diabetes/TB

New pulmonary drug-susceptible TB patients from Jan 2013- Dec 2014 (N=112)

Characteristic Diabetes Non-diabetes
(N=22) (N=90)

Male gender, % N 13 (59%) 51 (57%) p=0.84
Age, mean yearst SD 60 11 42 +18 p<0.001
Smear positive, % N 19 (86%) 75 (83%) p=0.73
Cavitary chest x-ray, % N* 12 (57%) 42 (48%) p=0.47

*missing report in 1 diabetes and 3 non-diabetes



Results of early therapeutic drug monitoring (TDM):

majority with a drug concentrations below expected range

diabetes/TB patients with early TDM

Medication* C2hr expected Mean C2hr below
(daily or 5 x/ week) range expected range

Isoniazid (n=18) 3-5 pg/mL 2.5+1.8 ug/mL 11 (61%)
Rifampin (n=17) 8-24 ug/mL 7.7 £6.5 pg/mL 8 (47%)
Rifabutin (n=1) 0.3-0.9 pg/mL 0.57 pg/mL 0

Total with at least one 12 (63%)
medication checked (n=19)

*one patient each with only isoniazid or rifampin reported; one patient with rifabutin instead of rifampin

No reported adverse events with dose increase




Results cont’d: diabetes/TB with early TDM had a faster time to
sputum culture conversion than matched non-diabetes/TB

44 129 days

112 patients
__—\47 £ 30 days
43 +6 days

22 diabetes 90 non-diabetes

3 without early TDM —

19 diabetes with early TDM - Matched 1:1 19 non-diabetes

o Age, Gender, Smear Status
Majority dose

increased
36 +19 days ~23 days earlier (p=0.02) @

0 patients with 3 Patients with
slow response slow response



Other explanations and interventions:

= Were other interventions responsible for diabetes patients improved culture conversion?
patient-provider

educational flipchart \ B Y R
S TENRN, g

Key Messages ..

for TB & Diabetes

Metformin may have independent anti-TB effect

Singhal et al, Science Trans Med 2014

Adapted from ARC and
Hawaii DOH

2016: | would recommended studying how best to use the flipchart




2016 and beyond: we can’t treat what we don’t diagnose

This is the year of the
Red Fire Monkey
(Chinese Astrology)
and the year of:

HbAlc testing!

Diabetes diagnosis is the
proverbial low-hanging fruit



TB diagnosis:
DDP-tb intake

HbA1C checked

/ on all clients

HbA1C <6.5, no

HbA1C 2 6.5

prior diabetes

HbA1C <6.5, on ‘l,
diabetes treatment

No intervention
(~80% clients)

L AT

““Key Messages- . !
for TB & Diabetes

e TN h\\ﬂ‘. e
“"Key Messagesw il

for TB & Diabetes

9
Early TDM (at 2 weeks) ; ‘

and

.
Linkage to DM care Early TDM (at 2 weeks)

Continue current
diabetes regimen



Bali Declaration: November, 2015

“That tuberculosis and diabetes represent two of the greatest global health challenges of
our time, and their convergence globally represents a looming co-epidemic,

That this looming co-epidemic threatens progress against TB,

That, based on what we have learned from past co-epidemics, particularly TB-HIV, we
must act early and decisively to avoid large numbers of avoidable deaths”

International Union Against

The Un|0n Tuberculosis and Lung Disease

WORLD DIABETES FOUNDATION

Recommended reading—> WHO: Collaborative framework for care and control of
tuberculosis and diabetes. WHO/HTM/TB/2011.15



