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02. Best practice in management of side
effects among DR-TB patients to improve
quality of care

Addressing side effects of MDR-TB treatment
during ambulatory phase in the community

S Islam," M Siddiqui,' S Reza," M Basher,’

M Akramul Islam," S Sultana,? F Khanam? "Health, BRAC,
Dhaka, ?World Health Organization, Dhaka, *NTP, Dhaka,
Bangladesh.

Background and Challenges: Drug-resistant TB has
become a significant public health problem that threat-
ens progress made in TB care and control worldwide. In
Bangladesh, the rate of MDR-TB among new cases is
relatively low, based upon the last drug resistant survey
(2010-2011). The NTP began introducing a strategy of
programmatic management of drug-resistant TB
(PMDT) at community level in 2012. As DR-TB patients
are shifting to the community earlier (between 6 to 8
weeks) with the prescribed injectable agent, local
management of side effects is essential.

Intervention: All MDR-TB patients were hospitalized at
the start of treatment in facilities designed for manage-
ment of DR-TB (central /regional). Sputum microscopy is
done weekly for admitted patients. If two consecutive
sputum samples become negative, condition is clinically
improved and drug is well tolerated, the MDR-TB
patients are shifted to the community for ambulatory
care. At sub-district level, there is an ‘Outpatient DR-TB
Team’ formed by Upazilla Health and Family Planning
Officer and other health staff. This team selects a DOTS
provider for the patient. If a patient develops any adverse
effects, the assigned DOT provider contacts immediately
with the team for assistance. All health care providers
related to MDR-TB management receive basic orienta-
tion before starting of MDR-TB management at com-
munity level.

Results and lessons learnt: Due to the scale up of
community based management of MDR-TB in the

country in 2012, the gap between diagnosed and enrolled
MDR-TB patients under treatment reduced and there
was an improvement of treatment success rate. In 2010,
among the diagnosed cases, 70% of MDR-TB patients
were enrolled in treatment which became 95% in 2014.
The lost-to-follow-up rate is also less (around 1%) in the
ambulatory phase than during the hospital stay (14%). A
total of 140 patient records were reviewed from January
2011 to April 2015 for their side effects status during
treatment and 28 (20%) patients were reported with
joint pain, 23 (16%) with vomiting, 16 (11%) with
hearing disturbance, who were treated accordingly in the
community settings.

Conclusion: During the ambulatory phase, MDR-TB
patients could stay with their family and get adequate
psychosocial support. Side effects during this period
could be managed by a local DR-TB team immediately.
This approach may contribute to minimizing the
challenges related to treatment adherence and ensure a
high treatment success rate for Bangladesh.

03. Pre-approval of access to new TB
drugs: what, where and how

Pre-approval access from the industry
perspective: Janssen

C Kambili "Janssen Pharmaceutical Companies of J&J,
Raritan, NJ, USA.

Pre-approval/expanded access, also called ‘compassion-
ate use’ (CU), is the use of an investigational medicinal
product outside of a clinical trial. The willingness by
patients with life-threatening conditions to assume
greater risks (than is ordinarily the case in clinical
practice) in exchange for potential benefits, is the
driving force for CU. Several forms of CU exist, some
of which can provide data for analysis. The following
elements are crucial to implementing pre-approval
access for TB drugs: (1) protect patients from unneces-
sary harm; (2) minimize the risk of treatment failure and
emergence of resistance; (3) exercise fairness; and (4)
comply with prevailing laws and regulations. Although
fulfilling these tenets should be everyone’s responsibility,
complying with laws and regulations requires special
attention for drug developers. In the USA, the Food,
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Drug, and Cosmetic Act sets out the legal framework
that establishes regulations for access to investigational
treatment for serious diseases, if and when certain
conditions are met. Not every country has such a legal
and regulatory framework. The lack of a harmonized
approach creates challenges for a sponsor wishing to
implement a global CU program. Resources must be
mobilized to ensure that due diligence is done and that
local laws and regulations are adhered to. Clear and
simple guidelines and minimally burdensome require-
ments coupled with the availability of expert consulta-
tion to treating physicians appear to streamline the
review process thus reducing delays in the delivery of
the investigational product to eligible patients. High-
level political commitment and support are critical.
Dialogue with stakeholders helps clear misunderstand-
ings that can erode trust between the sponsor and the
broader community. Janssen’s bedaquiline CU program,
which started in late 2011 and ended in September
20135, provided access to over 700 patients from over 40
countries. Treatment outcome data were not collected
on all patients, but physicians did report serious adverse
events, including deaths, to the company. Pre-approval
access should not and cannot be a substitute for product
registration. For diseases of public health importance
such as TB, there must exist push-and-pull mechanisms
that ensure speedy but safe and sustained access to
novel products. Supportive policies must be in place so
that those in need are not denied innovative health
solutions.

04. Outstanding issues in HIV/AIDS
treatment

Pros and cons: empiric TB treatment is critical to
reducing TB mortality among PLHIV but would
adversely affect national TB programmes

F Mavhunga "National Tuberculosis and Leprosy

Programme, Ministry of Health and Social Services,
Windhoek, Namibia.

Background: Diagnosis and confirmation of tuberculosis
(TB) remains a challenge in many settings, particularly in
settings with high TB-HIV coinfection rates. Conse-
quently a number of patients are commenced on TB
treatment late or not at all, resulting in high mortality
and morbidity. A 2015 meta-analysis (Gupta et al., 20135)
based on post-mortem findings among people with HIV
suggests that TB remained undiagnosed at death in
45.8% (95%CI 32.6-59.1%) of TB cases. A 2011
systematic review found that 17% (median) of people
starting antiretroviral therapy (ART) developed TB
within one year. Among the suggested interventions for
the management of TB-HIV in high TB burden settings is
empiric TB treatment for all people living with HIV in
high TB-HIV settings.

Potential implications for TB programmes: While the
rationale for empiric TB treatment in PLHIV sounds
plausible, there are a number of potential negative

implications for TB programmes. TB programmes in
most high burden settings are already overburdened and
have limited capacity to provide and support treatment
of diagnosed TB patients. Adding empiric treatment to
this burden is likely to stretch the programmes further
with consequent reduction in overall treatment adher-
ence and increased risk of development and spread of
drug resistance. Lessons from the implementation of IPT
also highlight the challenges with implementation of
such a blanket approach when it comes to ensuring
treatment completion under programmatic conditions.
The other risk associated with empiric treatment is the
consequent under-investment in efforts to diagnose TB in
PLHIV, resulting in patients with conditions mimicking
TB being diagnosed late as a result of the *TB’ label, thus
further adversely affecting treatment outcomes. While
the Reducing Early Mortality and Early Morbidity by
Empiric Tuberculosis Treatment Regimens (REMEM-
BER) trial (Hosseinipour et al., 2015) has shown no
excess toxicity compared to IPT, it also showed no
mortality benefits with empiric treatment. Thus adding
these patients to the TB treatment cohort might
overestimate ‘TB deaths’.

Conclusion: While empiric TB treatment for PLHIV may
theoretically improve outcomes in these patients, recent
evidence appears to suggest otherwise. Additionally the
long term system-wide risk on TB control requires
attention in the context of existing treatment support
systems. Investments should rather focus on improving
screening systems and diagnostics for TB in people with

HIV.

Pros and cons: empiric TB treatment is critical to
reducing TB mortality among PLHIV but would
adversely affect national TB

M Hosseinipour "UNC Project, Lilongwe, Malawi;
2University of North Carolina, Chapel Hill, NC, USA.

Strategies for reducing tuberculosis (TB) mortality
among TB-HIV co-infected patients in sub-saharan
Africa are needed. Autopsy studies in both the pre and
post antiretroviral therapy era demonstrate TB to be
either a primary or contributing cause of death in the
majority of cases, and often undiagnosed pre-mortem
highlighting missed opportunities for TB treatment
intervention. Prompt, near co-administration of antiret-
roviral therapy and TB treatment can reduce mortality,
particularly in those with the lowest CD4 counts (<50
cells) in whom microbiologic confirmation of tubercu-
losis disease may be difficult. While strategies for
improving diagnosis, including systematic screening
and implementation of GeneXpert, have the potential
to identify tuberculosis earlier, the impact on mortality
has been less than expected. Gaps exist in the continuum
of care for suspected TB patients as they fail to navigate
multiple steps within health systems. One such gap,
between presumed TB and confirmed TB diagnoses and
initiation, can be addressed by the use of Empiric TB
treatment. TB treatment initiation based on clinical
acuity and associated signs and symptoms suggestive of
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TB before or without microbiologic evidence can result
in same day initiation. The substantial time savings in
initiating life-saving therapy is particularly relevant when
screening and diagnostic services are limited. Empiric
therapy does not add additional value when TB screening
is well performed and ART and isoniazid preventive
therapy are initiated in a timely fashion (A5274
REMEMBER trial). However, in many settings TB
screening and routine availability of GeneXpert, stan-
dardized symptom evaluation, culture and time to spend
with each participant are not readily available and
therefore empiric therapy likely still has advantages
when new rapid diagnostics are not readily available.
Arguments for empiric strategies will be highlighted.

05. Zoonotic TB session | - Trends,
diagnostics and infections models

Zoonotic tuberculosis in India: challenges and
opportunities

C P Churamani," A K Rastogi," A K Tyagi,?

K P Hanumanthappa,® A Kumar,® P S Narwal,*

D S Chauhan,® V M Katoch® 'Central Military Veterinary
Laboratory, Meerut Cantt, 2Department of Biochemistry,
University of Delhi South Campus, New Delhi, *Department
of Biotechnology, All India Institute of Medical Sciences, New
Delhi, “RVC Centre and College, Meerut, *National JALMA
Institute for Leprosy and other Mycobacterial Diseases,
(ICMR), Dr. M. Miyazaki Marg, Taj Ganj, Agara, Department
of Health Research, Director General, Indian Council Medical
Research, Ansari Nagar, New Delhi, India.

A quarter of the global burden of human tuberculosis
occurs in India (Global TB Report 2014, WHO).
Implementation of the ‘Stop TB program’ has reduced
the rates of incidence, prevalence and mortality, (TB
INDIA 2014). However the occurrence of mycobacterial
pathogens in species other than humans has been
ignored. The capability of pathogenic mycobacteria to
cross the species barrier and sustain transmission among
diverse hosts; the proximity of cattle to humans and
human dependence on animal derived meat and dairy
products thwarts the current preventive strategies. The
estimated livestock population of India is 512 million
(19th Livestock Census-2012), while the estimated
human population is 1.2 billion. The precise burden of
tuberculosis among non-human hosts is unknown.
Limited studies have demonstrated the presence of
Mycobacterium bovis and M. tuberculosis in human
and bovine samples, denoting that these mycobacterial
pathogens could potentially infect humans as well as
cattle. Besides the need to recognize the enormity of the
problem, it provides a challenging opportunity to
confront tuberculosis wherever it occurs. Vaccination
of cattle is the practical option that would be acceptable
in the Indian context as opposed to the test and slaughter
policy practiced in several countries. Tuberculosis
research in cattle has been beneficial to humans. Hence
utilizing bovines to test and screen vaccine candidates for
protection against tuberculosis would be apt. The

currently used BCG vaccine has not been successful in
imparting protective immunity to humans and cattle.
Five vaccine candidates heat killed M. indicus pranii, and
recombinant BCG (rBCG) over expressing a-crystallin
(Rv2031¢), Ag85C (Rv3803) and DNA vaccines (o-
crystallin; super oxide dismutase, Rv3846), shown to be
efficient in protection against a challenge of virulent M.
tuberculosis in small experimental animals were assessed
(Khera et al., Vaccine 200353 23: 5655-5665; Jain et al.,
PIOS ONE 2008. 3: €3869). The induction of central
memory T cells (TCM), has been considered crucial for
protective immunity (Hope et al., Clin Exp Immunol
2005; 139: 48-56). PBMC isolated from the immunized
and control cattle, stained with a panel of monoclonal
antibodies specific for TCM cells (CD4/8/y5, CD45RO,
CCR7, CD62L, IL-2, IFN-y) were flow cytometrically
analyzed. The results showed that TCM cells were
sustained up to a period of 30 months in rBCG 85C
immunized cattle compared to BCG immunization.

Figure The nexus—plexus of mycobacterial pathogens:
the challenge

Rapid bTB: a novel lateral flow test able to
differentiate Mycobacterium bovis and
Mycobacterium tuberculosis in sputum

L Stewart,' | Grant,” M Sander,? F Egbe? 'Institute for
Global Food Security, Queen’s University Belfast, Belfast, UK,
2Tuberculosis Reference Laboratory - Bamenda, Bamenda,
Cameroon.

Background: A novel lateral flow, immunochromato-
graphic assay (LFD) specific for Mycobacterium bovis,
the cause of bovine tuberculosis and zoonotic TB, was
recently developed at Queen’s University Belfast. The
LFD detects whole M. bovis cells, in contrast to other
commercially available LFD tests (BD MGIT™ TBc ID,
SD Bioline TB Ag MPT 64, Capilia TB-Neo kit) which
detect MPT64 antigen secreted during growth. The new
LFD test has been evaluated in the veterinary context,
and its specificity for M. bovis in the broadest sense (i.e.
subsp. bovis, subsp. caprae and BCG) and sensitivity to
detect M. bovis in positive MGIT™ liquid cultures was
demonstrated comprehensively.

Methods: Preliminary work was carried out by research-
ers at Queen’s University Belfast to optimise sputum
sample preparation, estimate the limit of detection
(LOD) of the LED with M. bovis-spiked sputum samples,
and check LFD specificity by testing a broad range of
non-tuberculous mycobacteria spp. (NTM) and other
bacterial genera commonly encountered in sputum
samples (Haemophilus, Klebsiella, Pseudomonas, Staph-
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ylococcus). In the Cameroon laboratory direct detection
of M. bovis in human sputum was attempted, and 50
positive sputum MGIT™ cultures and 33 cultures of
various Mycobacterium spp. originally isolated from
human sputum were tested.

Results: Sputum sample preparation consisted of diges-
tion with 1% NALC for 30 min, centrifugation at 3000
xg for 20 min, PBS wash, centrifugation again, and pellet
resuspended in KPL blocking buffer before 100 pl was
applied to the LFD. The LOD of the LFD applied to M.
bovis-spiked sputum was estimated to be 10* CFU/ml. A
small number of confirmed Ziehl-Neelsen 3+ M. bovis
positive sputum samples were tested directly but no
positive LFD results were obtained. All of the sputum
MGIT™ cultures and mycobacterial cultures (including
M. tuberculosis, M. africanum, M. bovis, M. intra-
cellulare, M. scrofulaceum, M. fortuitum, M. peregri-
num, M. interjectum) tested LFD negative when read
after 15 min except for the M. bovis cultures, thereby
confirming specificity of LFD for M. bovis in the clinical
microbiology context.

Conclusions: Results indicate that the ‘Rapid-bTB’ LFD
is a very specific test, able to differentiate M. bovis from
M. tuberculosis, M. africanum, and a range of NTM
isolated from human sputum in MGIT™ liquid cultures.
However, the LFD lacks sufficient sensitivity to be
applied earlier in the diagnostic process to directly test
human sputum.

Ferrets: a small animal model for zoonotic
tuberculosis transmission
F Quinn,' B He," T Ross,' C C Whalen™? "Infectious

Diseases, University of Georgia, Athens, GA, 2Epidemiology
and Biostatistics, University of Georgia, Athens, GA, USA.

Tuberculosis epidemics develop when one case is
replaced by one or more cases among contacts. Case
studies, molecular epidemiology and clinical trials all
agree that transmission in the community is the driving
force behind TB epidemics, and blocking transmission is
the most effective way to intervene in an epidemic and
reduce its impact. Current tuberculosis control strategies
are not designed to interrupt transmission, but instead

focus on detecting active disease and then culling infected
animals or treating infected humans. Yet, unfortunately,
diagnosis is often delayed or methodologies are not
sufficiently sensitive, and infected individuals continue to
transmit Mycobacterium bovis or M. tuberculosis bacilli
to contacts. The overall goal of our program is to define
transmission dynamics of M. tuberculosis and M. bovis
in animal and human populations and implement novel
control strategies that interrupt the processes. The
practical and logistical challenges and overall high costs
associated with appropriate transmission studies in
relevant hosts; the calf or cow for bovine TB and the
macaque for human TB, have limited our understanding
of the process. Numerous investigators over the years
have shown the ferret to be an appropriate model for the
study of influenza virus transmission, and now, prelim-
inary studies show that the ferret can develop acute
disease with pathology similar to humans and cattle and
transmit M. tuberculosis and M. bovis bacilli animal-to-
animal. It is widely recognized that improved under-
standing of the mechanisms of pathogenesis and host
response to natural infection by M. bovis or M.
tuberculosis are needed in order to develop the most
efficacious vaccines, diagnostics and therapeutics. On-
going studies may show the ferret to be an acceptable
small animal TB model of natural transmission.

How zoonotic tuberculosis is laying new
ground for approaches in mycobacterial
research in Tanzania

S G Mfinanga,’ E Ngadaya,' R Kazwala? 'National
Institute for Medical Research, Muhimbili Centre, Dar es
Salaam, 2Sokoine University of Agriculture, Dar es Salaam,
Tanzania.

Background: During the early 1990s, there were limited
studies on bovine tuberculosis (TB) in the country. The
aim of this article is to highlight various research
approaches used in the country for the epidemiology of
M. bovis, and advise on the way forward.

Intervention: The information reported in this article was
obtained by searching eligible articles published in
scientific journals from 1990 to 2015. The search engines
from PubMed (http://www.ncbi.nlm.nih.gov/pubmed),
Google Scholar (http:// scholar.google.com) and Hinari
(http://www.who.int/hinari/en/) were used and key
words included bovine TB and Tanzania.

Results: International consultation lead by World health
Organization in 1993 addressed the potential threat in
view of limited data for M. bovis in Tanzania and
Zambia. During the 1990s, the approaches for investi-
gations of M. bovis were mainly unilateral, whereby the
veterinary institutions were engaged. Since then various
approaches have been used including south-north bovine
networks, which basically involved veterinary discipline
and thus perceived as a unilateral approach. In early
2000s, the medical institutions joined the networks and
hence advanced the networks into one health approach.
As a result of these approaches, research capacity was
built across east and western African Institutions and
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scientific contributions have been published. Studies on
the magnitude of M. bovis in cattle and wildlife carried
out across the country from1996 to 2015 have reported
varying prevalences of 0.2% to 13.3%. In humans, a few
small-scale studies, which mostly involved extra pulmo-
nary samples, reported varying prevalence of 10% to
16%. Diverse RFLP and spoligotype patterns including
the predominance of SB1467, SB2190 and SB0133 have
been observed. Studies have identified risk factors and
demonstrated inadequate public knowledge and percep-
tion on bovine TB control. The initial impact of these
studies was a policy change by the National TB Control
Program, where in its earlier manuals, M. bovis was
considered rare but in its new manual the statement has
changed and now M. bovis is considered one of
pathogens in human TB in Tanzania.

Conclusions: One health approach achieved more
capacity development and more quality studies in the
investigation of M. bovis. Prevalence of M. bovis in
humans and animals seems to be low and endemic.
Nevertheless, its potential risk remains a public health
concern; underscoring the need for further research.

Prevalence, molecular epidemiology and risk
factors of tuberculosis infection among cattle
and livestock workers in Nigeria

S Cadmus,' V Akinseye,' O Adedipe,’ AKwaghe,?

F Ejeh,® E Cadmus* "Veterinary Public Health & Preventive
Medicine, University of Ibadan, Ibadan, ?Veterinary Medicine,
University of Maiduguri, Maiduguri, *Veterinary Microbiology
and Parasitology, University of Maiduguri, Maiduguri,
“Preventive Medicine and Primary Care, University of Ibadan,
Ibadan, Nigeria.

Background: Tuberculosis (TB) and bovine TB (bTB)
continue to decimate human and cattle populations in
Africa. Recently, TB infrastructure was scaled up to
control human TB in Nigeria (ranked 13" among TB
burdened nations globally); however, nothing was done
to assuage the zoonotic bTB threat. Bovine TB, a
neglected zoonosis, remains a major public health
challenge because those primarily afflicted [livestock
workers (LW)] are neglected. Hence, need to gather
valuable data on prevalence, molecular epidemiology
and risk factors of TB infection among cattle and LW in
Nigeria with a view to influencing Public Health policy.
Methods: We conducted a cross-sectional study among
cattle and LW (butchers and marketers) between 2013
and 2015 in Nigeria. Animal screening involved post
mortem identification of cattle with suspected tubercu-
lous lesions (TLs) at abattoirs and tuberculin testing of
cattle herds. Sputum samples from humans and TLs were
cultured and subjected to a two-step multiplex PCR
technique based on genus typing and genomic regions of
difference, respectively. Interviewer-administered ques-
tionnaire was used to assess LW TB related knowledge,
attitude and practices.

Results: Overall, 3595 cattle (abattoirs=3133;
herds=462) and 266 LW were screened. More than three
quarters (76.3%) of cattle screened were from northern
Nigeria; and 5.0% (156/3133) of those from the

abattoirs had positive culture. Furthermore, 10.4% (48/
462) and 42.9% (18/42) individual and herd prevalences
were obtained, respectively. Among LW, 69.2% (184/
266) were from southern Nigeria. Overall, 4.6% (7/152)
of butchers and 6.1% (7/114) of marketers, respectively,
had positive cultures. Additionally, molecular character-
ization identified 86 strains of Mycobacterium bovis (all
from cattle), seven M. tuberculosis (all from humans) and
21 non-tuberculous mycobacteria (from cattle and
humans). Again, age (P = 0.001), educational status (P
= 0.02) and duration in livestock business (P = 0.002)
were identified as important risk factors associated with
TB infection among respondents.

Conclusion: Our findings reveal high burden of bTB
among cattle herds (individual prevalence=10.4%; herd
prevalence=42.9%). Additionally, isolation of 86 strains
of M. bovis from slaughtered cattle in a setting with poor
knowledge/practices towards bTB, portend major health
risks. Consequently, there is an urgent need for imple-
mentation of Public Health policies towards addressing
bovine tuberculosis threat in Nigeria.

06. One pilot after another: how can we
move toward a sustainable scale-up of
child lung health interventions?

Viet Nam: TB CARE | project leading to the
country-wide scale-up of symptom-based
contact screening

T H Nguyen 'KNCV Tuberculosis Foundation, Hanoi, Viet
Nam.

Background: Viet Nam is a high TB burden country but
accurate data on the burden of TB in children are not
available. The annual risk of TB infection (NTP
prevalence survey in 2006-2007) was 1.7%. Approxi-
mately 351 000 children are estimated to be infected with
TB annually and around 13 000 children are estimated to
develop TB annually. However, the NTP reports only
1200-1300 child TB cases each year. Further, contact
screening and preventive therapy were introduced as
recommendation only in 2011 and are not widely
implemented.

Objectives: To describe and evaluate the establishment
and development of the child contact screening and
management in Viet Nam.

Methods: Community-based contact screening was
introduced in 4 provinces following training of health
workers and establishment of a recording-reporting
system, in collaboration with the NTP. The WHO
recommended symptom-based screening approach was
implemented focusing on: i) Screen and manage children
that are household contacts of a sputum smear positive
TB case in the community; ii) Provide IPT for eligible
child contacts (aged <5 years and HIV-infected once TB
excluded) at commune (primary care) level; iii) Introduce
a diagnostic algorithm for diagnosis of TB in children at
the district (second care) level; iv) Develop IEC material;
v) ensuring availability of isoniazid 50 mg; and vi) engage
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the wider health care sector by the NTP strengthening
links and collaborating with the child health sector.
Results: The WHO screening strategy has been imple-
mented in 4 provinces covering a total of 38 districts and
704 communes since quarter 4, 2012. 1578 health care
staff (in NTP, general hospitals and paediatricians and
commune health workers) in the health system have been
trained on the new strategy. In the period quarter 4 2012
to quarter 1 2015, 9741 children that were household
contacts of sputum smear-positive TB patients were
screened and registered. 715 (7.3 %) were diagnosed with
TB (all forms). Among 3858 eligible children for IPT,
2514 (65%) children accepted IPT. The IPT completion
rate was 84% among 1,154 children. With success of this
new strategy in 4 pilot provinces, NTP has utilised funds
from the Global Fund to scale up this strategy to 6
provinces for the period 2013-2014 and to all communes
across the country in 2015. Major challenges have been
clinical diagnosis and decentralisation of diagnosis and
management of TB in children, a lack of diagnostic tools,
the establishment of collaboration between paediatri-
cians and NTP, and awareness of the rationale for
preventive therapy among families and health workers.
Conclusion: Viet Nam is among the first countries
globally to implement and scale up the WHO symp-
tom-based strategy in management of child TB contacts.
Lessons learned will inform improving effective imple-
mentation as contact screening and managing is rolled
out in Viet Nam.

07. Role of surgery in management of TB:
a promise or redundancy?

Experience from India: main indications and
realities of thoracic surgery in TB patients

R K Dewan 'Thoracic Surgery, National Institute of TB and
Respiratory Diseases, New Delhi, India.

Surgery in TB patients: TB Surgery is a high-cost
intervention with moderate to high risks of complica-
tions. The main indications for surgery are a persistent
sputum positive state, recurrent hemoptysis or chest
symptoms, empyema and diagnostic.

Experience of TB Surgery at the NITRD, New Delhi:
India is being presented which includes all the cases
operated upon for Pulmonary Tuberculosis at NITRD
from 1995 to 2014. A total of 107 patients were operated
upon as they were persistently sputum positive. MDR
status was demonstrated in 15 and XDR status in 4.
There were 80 male patients and 27 female patients with
an age range of 21 to 52 years. Pneumonectomy was
carried out in 67 cases, lobectomy in 20, bilobectomy in
5, thoracoplasty in 12 and other lung resections in 3.
There were three early deaths; 98 patients became
sputum negative after surgery. 22 patients became
sputum positive again in follow up. Eight of these died
of progressive disease. 76(71%) remained sputum
negative. 18 were lost to follow up later on. BPF
developed in 8 cases. In the group taken up for surgery

for complications and sequel, 1316 patients were
operated upon for hemoptysis; 32 had undergone
bronchial artery embolization before surgery. 15 cases
were taken up as an emergency and 95 cases were taken
up for chest symptoms other than hemoptysis. Pneumo-
nectomy was done in 524 patients, lobectomy in 710,
bilobectomy in 85, segmental resection in 18 and non-
anatomical resections were done in 18 patients. There
were 27 early and 52 late deaths. Most patients became
symptom free. Many different procedures were done for
empyema cases with complete closure of space and
healing of chest wall sinus being achieved in almost all
the cases. Overall, the results of surgery in carefully
selected patients for TB surgery are highly gratifying.

Experience from the Russian Federation:
main risks and benefits of surgical
interventions in TB

D Krasnov,' | Felker? 'Surgical, Novosibirsk TB Research
Institute, Novosibirsk, 2International, Novosibirsk TB Research
Institute, Novosibirsk, Russian Federation.

The Novosibirsk TB Research Institute has more than 60
years of experience in the surgical treatment of people
with pulmonary TB. Over 400 surgical interventions for
pulmonary TB are carried out every year. Basically, the
following surgical procedures are performed: lung
resections, pneumonectomies, thoracoplasty, operations
on the bronchi, endobronchial valve (EbV) implantation
etc. When identifying indications and contraindications
for surgical treatment, we largely rely on the consensus
paper titled ‘The role of surgery in the treatment of
pulmonary TB and multidrug- and extensively drug-
resistant TB’ and released by the WHO Regional Office
for Europe. All patients undergoing surgery keep
receiving drug therapy according to the susceptibility of
MTB. Most patients who have undergone surgery are
still smear positive for M/XDR, even though they had
had proper chemotherapy for 6 months or longer. We
consider that the first priority for surgery in TB,
especially in the regions with high prevalence of M/
XDR, is to deal with smear positiveness. In Russia 5-6 %
of people with cavernous (CV) TB undergo surgery,
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while, in our opinion, this figure should be increased to
20%. In our opinion, an extensive use of surgery in
patients who have long been smear-positive and on
whom drug therapy fails is what both the affected people
and the society as a whole will benefit from at large.
However, patients with M/XDR-TB are the most difficult
for surgery, for the course of TB process in them is often
accompanied by progression, distributed CV with an
ongoing infiltration and the occurrence of pathology as
foci in the bulk of lung tissue, the presence of CV in both
lungs, and specific bronchi lesions. This fact reveals the
main risks of the surgical treatment of TB. The other
major risks of the surgical treatment are high levels of
comorbidity, low functional levels, and unsuccessful
operations on the lungs for TB in the past. Resection
interventions are contraindicated in most of these cases.
A novel technique for performing mini-access extrap-
leural thoracoplasty with an excellent cosmetic result has
been developed in our clinic for patients with cavernous
TB with a high risk of complications following lung
resections. This procedure has been applied to 414
patients. The clinical effect in the form of bacteriological
conversion and the absence of CV at discharge was
attained in 87% of cases. In most of these patients,
thoracoplasty had been carried out in combination with
EbV.

08. Maternal and infant TB: advancing
our understanding of pathogenesis,
treatment and prevention

Challenges in the management of maternal
and perinatal TB: cases from the field

S Naik "Obstetrics & Gynecology, B J Government Medical
College, Pune, India.

India accounts for 26% of the world’s burden of
tuberculosis (TB). The clinical and laboratory similarities
between TB and pregnancy pose a diagnostic dilemma.
The data on burden of TB among pregnant women in
India are limited but increased obstetric morbidity and
mortality has been reported. Late diagnosis and delayed
treatment are associated with a nine- fold increase in
preterm labour, poor nutritional status, hyperprotein-
emia and anemia. Intensified search for TB in pregnancy
is the need of the hour. The B] Government Medical
College (BJGMC) is affiliated with Sassoon General
Hospitals (SGH) in Pune, India, a tertiary care public
teaching hospital that primarily cares for an urban and
semi-urban underserved population. BJGMC-SGH eval-
uates approximately 4000 suspected TB cases annually
including varied presentations of TB in pregnancy,
ranging from normal to very atypical presentations. This
presentation will:

e Review typical and atypical TB cases in the peripartum
period.

¢ Highlight the challenges of managing TB in peripar-
tum women.

¢ Review adverse outcomes of maternal TB in mothers
and infants.
¢ Discuss critical gaps in maternal-infant TB research.

Current research on the pathophysiology,
immunology, prevention and treatment of TB
in pregnant women

J Mathad," A Gupta? "Weill Cornell Medical College, New

York, NY, 2Johns Hopkins University School of Medicine,
Baltimore, MD, USA.

Tuberculosis (TB) incidence in women peaks during
reproductive age with more than 200 000 pregnant
women diagnosed with active TB disease annually. The
period of elevated risk appears to be highest in the early
postpartum period—with a twofold increased risk
observed in epidemiologic studies. When TB occurs
during pregnancy and postpartum, it is a major cause of
both maternal and infant morbidity and mortality.
However significant scientific gaps in pathogenesis,
treatment and prevention remain. As a result, national
guidelines for screening and management vary widely,
with a lack of data preventing a global consensus.
Available TB diagnostics do not account for the immune
changes that occur during pregnancy and the postpartum
period. Safety data for TB drugs during pregnancy is
minimal, especially for drug-resistant infections. Case
reports are common but offer little useful guidance.
Practitioners in TB-endemic countries have little evidence
by which to guide their management of TB infection and
disease in pregnancy. This presentation will review: 1)
The pathophysiology of tuberculosis in pregnant and
postpartum women; 2) What is known about the
interaction between immune changes of pregnancy and
the host immune response to Mycobacterium tuberculo-
sis; 3) Current recommendations and ongoing research
on the prevention of TB in pregnant and postpartum
women; and 4) Current recommendations and ongoing
research on the treatment of active TB in pregnant and
postpartum women, including HIV-TB co-infection and
drug-resistant TB.

The pharmacokinetics and treatment of first
line TB drugs for infants

A Bekker," H S Schaaf," H R Draper,’ L Van Der Laan,’
A Hesseling,’ L Wiesner,2 H Mcllleron,? S Murray?
'Desmond Tutu TB Centre, Department of Paediatrics and
Child Health, Stellenbosch University, Cape Town, ?Division
of Clinical Pharmacology, University of Cape Town, Cape
Town, South Africa; Department of Clinical Research, Global
Alliance for TB Drug Development, New York, NY, USA.

Background: There are limited pharmacokinetic data
available for first-line anti-tuberculosis drugs in infancy
(<12 months of age), a period of rapid growth and
maturation, which potentially influences drug disposi-
tion.

Methods: Intensive pharmacokinetic sampling was per-
formed in infants on tuberculosis treatment including
rifampicin, isoniazid, pyrazinamide and ethambutol
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using 2010 World Health Organization recommended
doses. Regulatory approved single-drug formulations
were used on the day of pharmacokinetic sampling,
including two rifampicin suspensions. Assays were
conducted using liquid chromatography mass spectrom-
etry; pharmacokinetic parameters were generated using
non-compartmental analysis.

Results: Thirty-nine infants (26 male) were included; 14
(36%) with culture-confirmed tuberculosis. Fifteen
(38%) infants were premature (<37 weeks); 5 (13%)
were HIV-infected. The mean corrected age and weight
was 6.6 months and 6.45 kilograms, respectively. The
mean maximum plasma concentration (Cmax) for
rifampicin, isoniazid, pyrazinamide and ethambutol
were 2.9, 7.92, 41.9 and 1.26 pg/ml, and mean area
under the concentration curve (AUCO0-8)12.12, 24.68,
239.4 and 5.09 pg.h/ml, respectively. Adjusting for age
and weight, rifampicin formulation differed for the two
formulations used, Cmax and AUCO0-8 (GM/Ratio=2.535,
95%CI (1.47-4.41), P = 0.001; GM/Ratio=2.52, 95%CI
(1.34-4.73), P = 0.0035, respectively). HIV status was
associated with a lower pyrazinamide Cmax and AUCO0-
8 (GM/Ratio=0.85, 95%CI (0.75-0.96), P = 0.013; GM/
Ratio=0.79, 95%CI (0.69-0.90), P < 0.001). No other
important differences were observed due to age, weight,
prematurity, ethnicity or gender; 33 (85%) infants had
favorable tuberculosis treatment outcome.

Conclusions: Isoniazid and pyrazinamide concentrations
compared well to proposed adult target concentrations;
ethambutol concentrations were lower, but equivalent to
other paediatric studies. The low rifampicin concentra-
tions observed in infants require further investigation,
especially with consideration of future treatment short-
ening trials in children.

09. The cost of TB and lung health
interventions: methodologies and
implications for health systems and
patients

Modelling the cost-effectiveness for health
systems of the Xpert MTB/RIF scale-up by
district profile in Tanzania

I Langley,” B Doulla? 'Liverpool School of Tropical Medicine,
Liverpool, UK; 2National TB and Leprosy Programme, Dar Es
Salaam, Tanzania.

Background: The computer modelling of patient path-
ways (known as Virtual Implementation) has been used
to assist national policy makers to assess options for the
scale-up of new diagnostics (including Xpert MTB/RIF)
for pulmonary tuberculosis in Tanzania. This presenta-
tion will demonstrate how a new version of the model
designed for local staff from the National Tuberculosis
Programme to use themselves has been employed to
model diagnostic algorithms at district level.

Design/Methods: A model using the Virtual Implemen-
tation approach has been developed which is easy to use
and contains an Excel user interface for data input and

reviewing outputs in a ‘TB diagnostics dashboard’.
Individuals in Tanzania have been trained and software
installed to enable staff to model for themselves the
impact of alternative diagnostic algorithms. The model
has been used to assess eight different diagnostic
algorithms including those using Xpert MTB/RIF in 10
different diagnostic districts and 5 diagnostic district
types. Incremental cost effectiveness ratios have been
calculated.

Results: Implementation of Xpert MTB/RIF in all
diagnostic districts modelled would be cost effective
and have the greatest benefit, measured in DALYs
averted and cures, but with highest additional health
system costs. Depending on the objective of implemen-
tation the priority sequence for implementation of new
diagnostic algorithms across the country varies. The
projections show that same day LED is particularly
effective when funds are tight and reduction in DALYs
and increasing cures is top priority. If more funds are
available full roll-out of Xpert is the preferred strategy
starting with the largest centres and those with high HIV.
If MDR-TB detection is the top priority then LED same
day will not assist greatly and early roll-out of Xpert is
preferred. Similarly if time to start treatment is top
priority then reducing high levels of empirically diagnosis
becomes the priority so implementing Xpert in districts
with a high proportion of smear negative TB should be
considered first.

Conclusion: The analysis suggests that an effective policy
for pulmonary TB diagnostics in Tanzania would be full
roll-out of Xpert MTB/RIF in larger districts with high
HIV first and same day LED microscopy elsewhere. The
Virtual Implementation approach is a useful tool that
should be retained in Tanzania to model new implemen-
tations of Xpert at district level and other new tools as
they become available.

Costing the practical approach to lung health
strategy in Malawi

M McHenga," E Gama? '"Reach Trust, Lilongwe, Malawi;
2Liverpool School of Tropical Medicine, Liverpool, UK.

Background and challenges to implementation: Chronic
airway diseases (CADs) pose a serious financial challenge
to both health systems and patients in most developing
countries, particularly in sub-Saharan Africa. A diagnosis
for people with chronic or persistent cough is usually
delayed because of individual and health system barriers.
However, delayed diagnosis and treatment facilitates
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further transmission, severity of disease with complica-
tions and mortality and also increases the costs incurred
by patients and the health system. To reduce the financial
burden of chronic airway diseases, some countries have
successfully used the practical approach to lung health, a
patient-centred approach for diagnosis and treatment of
common respiratory illnesses in primary healthcare
settings.

Aim: The aim of this study is to assess the cost of
implementing the practical approach (PAL) to lung
health strategy in primary healthcare settings in Malawi.
Intervention or response: A retrospective analysis of
health systems and patient costs. Information on
patients’ socio-economic status, household assets and
chronic airway diseases related costs will be collected by
administering an adaptation of a questionnaire recom-
mended by the Stop TB partnership. The ingredients
approach will be used to estimate information on health
systems cost and the data will be entered directly into a
standard excel program developed for the costing study.
For analysis, descriptive as well as regression techniques
will be used.

Conclusions and key recommendations: We hope to
demonstrate the cost of implementing the practical
approach to lung health from both health systems and
patient perspective. If the cost of the practical approach
to lung health interventions is deemed reasonable, the
approach could be scaled up to all primary healthcare
centres.

The cost of serious adverse events in MDR-TB:
experience from Ethiopia

M Girma," E Gama,? J Madan,? | Langley,? S B Squire?
'Addis Ababa Science and Technology University, Addis
Ababa, Ethiopia; 2?Centre for Applied Health Research and
Delivery (CAHRD), Liverpool School of Tropical Medicine,
Liverpool, *Warwick Medical School, University of Warwick,
Coventry, UK.

Background: Multi-drug-resistant tuberculosis poses a
big economic burden to both the health system and
patients globally. This burden is exacerbated by serious
adverse events which increase the costs incurred by both
the health system and patients, through prolonged
hospitalisation, additional diagnostic tests, auxiliary
drugs and rehabilitation activities. The aim of this study
was to estimate the costs associated with serious adverse
events during multi-drug-resistant tuberculosis treatment
from both health systems and patient perspectives in
Addis Ababa, Ethiopia.

Methods: A retrospective analysis of health systems and
patient costs related to treatment and management of
serious adverse event. To estimate the costs, the
ingredient approach was used alongside case reference
forms, case notes and receipts from diagnostic suppliers
and hospital records. A total of 44 cases were included in
the study.

Results: Preliminary results show that, over 60% of the
cases involved hospitalisation lasting up to 15 days; 80%
required diagnostic tests, auxiliary drugs were adminis-

tered to 75% and 35% underwent rehabilitative
activities.

Conclusion: While multi-drug resistant tuberculosis
treatment is providing a better solution to a majority of
patients, serious adverse events are increasing the costs
for other groups of patient and pushing them into
poverty. Similarly, hospitalisation, auxiliary drugs, diag-
nostic test and rehabilitation activities entails that health
system costs are also increasing.

Modelling health system costs to support
decision making for MDR-TB diagnostics in
Cape Town

R Dunbar,’ P Naidoo,' N Beyers,' | Langley? 'Desmond

Tutu TB Centre, Cape Town, South Africa; ?Liverpool School
of Tropical Medicine, Liverpool, UK.

Background: Improving multidrug-resistant tuberculosis
(MDR-TB) control requires access to accurate and rapid
diagnostics for drug susceptibility testing. New molecular
diagnostic tests for tuberculosis (TB) such as Xpert MTB/
RIF (Xpert) hold the promise of improving TB and
multidrug-resistant (MDR) TB diagnosis. Whilst accurate
data are readily available from laboratory and demon-
stration studies, many operational questions remain and
are most readily answered through modelling.

Methods: South Africa moved from a smear and culture
based algorithm for diagnosis of TB to an Xpert-based
algorithm. The Witness package was used to model all
aspects of both algorithms to reflect the diagnostic
pathways, including the laboratory procedures, as close
to reality as possible, based on information and data
collected during the PROVE IT (Policy Relevant Out-
comes from Validating Evidence on ImpacT) study.
Routine operational data was used to validate the model.
The model was used to assess the effect of operational
changes on yield and laboratory costs.

Results: Routine data showed a declining trend in the
yield of TB cases identified over time in both algorithms.
A binomial regression analysis showed no significant
difference in yield between the algorithms when the time
effect was taken into consideration, with a risk difference
of 0.2% (95%CI —1.8% to 2.3%) (P = 0.818) in the
Xpert-based algorithm. Total TB diagnostic costs were
increased by 43% from $440 967 in the smear-culture-
based algorithm to $632 262 in the Xpert-based
algorithm. The cost per patient diagnosed with TB
increased by 158% from $49 in the smear/culture-based
algorithm to $125 in the Xpert-based algorithm. The
total cost per MDR-TB case diagnosed was decreased by
3%, from $20S5 in the smear-culture-based algorithm to
$199 in the Xpert-based algorithm. The model was used
to demonstrate the effect of an optimised algorithm,
increased case-finding and other operational changes on
TB yield and laboratory costs.

Conclusion: This study used a combination of opera-
tional data and discrete event simulation to answer
important operational questions that could not be readily
addressed through other methods. Modelling is an
attractive and viable option to guide policy makers in
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making decisions about the implemention of new
diagnostic tools and algorithms.

10. Research is needed to increase
children’s access to drug-resistant TB care

Consensus research priorities on children with
drug-resistant TB

B Velayutham,' D Nair," S Ramalingam,’

S Swaminathan,' C Perez-Velez,?2 M Becerra® "National
Institute for Research in TB, Chennai, India; Banner Good
Samaritan Medical Center, University of Arizona College of
Medicine, Phoenix, AZ, Department of Global Health and
Social Medicine, Harvard Medical School, Boston, MA, USA.

Background: Numerous knowledge gaps hamper pre-
vention and treatment of childhood drug-resistant
tuberculosis. Identification of research priorities is vital
to fill these gaps and develop strategies to address this
neglected but important problem.

Methods: To identify and rank research priorities in
childhood drug-resistant TB, the Child Health and
Nutrition Research Initiative methodology was adapted.
Research questions related to Epidemiology, Diagnosis,
Treatment and Prevention were framed and the questions
were classified according to research type: Descriptive,
Development and Discovery. Respondents with expertise
in childhood drug-resistant TB were invited to score
these questions using an online survey.

Findings: The top-ranked research question was to
identify the best combination of existing diagnostic tools
for early diagnosis of drug-resistant TB in children.
Highly ranked treatment-related questions centered on
reasons for poor treatment outcomes, adverse effects of
anti-TB drugs, optimal treatment duration and interven-
tions for improving treatment outcomes. The prevalence
of drug-resistant TB was the highest-ranked question in
the epidemiology area. The development type questions
ranked highest focused on interventions for optimal
diagnosis, treatment and modalities for treatment
delivery. The predominant discovery type questions
focused on new drug evaluation and models for
preventive therapy and for preventing new infections.
Interpretation: This was an effort to establish research
priorities for this neglected childhood infectious disease
through a systematic global survey of stakeholders. The
consensus research priority questions identified in this
exercise can serve as a framework that can be updated
periodically and as a shared resource to guide new
research to improve the prevention and treatment of
drug-resistant TB in children.

From estimates to action: setting screening and
treatment targets for children with TB

C Yuen "Division of Global Health Equity, Brigham and
Women's Hospital, Boston, MA, USA.

Around 1 million children fall sick with tuberculosis each
year, but only 300 000 pediatric cases were notified in

2013. Household contact investigations provide one
method for programs to find children with tuberculosis.
Children living in the households of adult tuberculosis
patients are at high risk for tuberculosis disease and
infection, and they are readily accessible since the adult
patients are already known to the health system. To
facilitate planning and resource allocation, tuberculosis
programs would benefit from estimates of the numbers
of children they should expect to evaluate and treat for
disease or infection if they were to perform household
contact investigations around all newly diagnosed adult
tuberculosis patients. Using an example from Malawi,
we present a method that can be used to generate
national and regional household evaluation and treat-
ment targets based on locally available adult pulmonary
case notifications, census data, and HIV prevalence
estimates, as well as disease and infection risk estimates
from the literature. Nationwide, during a 1-year period,
we predict that around 21 000 child household contacts
will require evaluation, of whom almost 2000 will
require treatment for tuberculosis disease and 7800 will
require isoniazid preventive therapy. We use a general-
ized version of this method to generate evaluation and
treatment targets for all countries based on case
notifications, World Bank indicators, and Demographic
Health Survey data. We estimate that globally, 7 million
children living in households with known adult pulmo-
nary tuberculosis patients require evaluation each year,
and that over 623 000 cases should be detected among
these children. In 24% of countries in 2013, the number
of notified pediatric tuberculosis cases was less than 20%
of the number predicted. Methods for generating
evaluation and treatment targets for children exposed
at home to tuberculosis can help programs plan and
monitor activities designed to find and treat these

children.

A bitter pill to swallow: developing paediatric
formulations of second-line drugs

J Furin "Harvard Medical School, Boston, MA, USA.

The large and growing access gap between the number of
children who become sick with drug-resistant tubercu-
losis (DR-TB) and those who are treated for the disease
each year represents a significant health systems failure.
While there are multiple reasons why children with DR-
TB are not diagnosed and treated for their disease, one
serious challenge is the medications used to treat the
disease. This presentation will discuss some of the
problems with the existing second-line medications.
Challenges, including perceptions that the drugs are
more dangerous than the disease, lack of proper dosing
recommendations and formulations, and the high costs
of current therapy, all contribute to a perverse situation
in which the most vulnerable pediatric patients are
provided a lower standard of care. This situation can be
reversed with novel partnerships and training models,
pharmacokinetic studies of the relevant drugs, increased
collaboration, and dedicated funding all grounded in a
rights-based approach to DR-TB in children.
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11. TB surveillance in health care
workers: challenges and approaches in
high-burden, low-resource settings

Challenges in implementing TB screening for
health care workers in Zimbabwe
A Maruta,’ V Robertson,’ S Balachandra? 'Zimbabwe

Infection Prevention and Control Project, Harare, 2US Centers
for Disease Control and Prevention, Harare, Zimbabwe.

Background and challenges to implementation: Zim-
babwe continues to be severely burdened by both TB and
HIV with a prevalence of 0.43% and 14.7%, respective-
ly. The pressure of disease burden on an inadequately
staffed and underfunded health service has resulted in
overcrowded facilities and serious training gaps for
healthcare workers (HCWs). A 2010 health facilities
survey showed that only 21% had an infection preven-
tion and control (IPC) training program and 12% had
infection control plans. Though 96% had an IPC focal
person, only one had formal training in IPC, and two of
27 facilities had an annual TB screening program for
HCWs.

Intervention: ZIPCOP, an IPC project established in
2011, has included TB infection control in its IPC
program. The intervention includes training in TBIC
(including HCW screening) and mentorship. A standard-
ized checklist is used at each visit to gather information
about each facility’s TBIC activities. In the first three
years, the program prioritized 60 sites across Zimbabwe.
Results and lessons learnt: Among the 60 priority sites,
13 implemented HCW TB screening; 10 used a screening
tool and 3 used radiography. Barriers to TB screening
included HCW reluctance based on fear, stigmatization,
and lack of confidentiality. There is no systematic data
collection of TB incidence among HCWs.

Conclusions: Given the higher risk of acquiring TB,
regular HCW screening should be a key component of
facility-based TB IPC programs and could serve as a
proxy measure of effectiveness in reducing nosocomial
transmission. With ZIPCOP’s support, HCW screening
has been incorporated in the new National IPC Policy
and Strategic Plan and the National TB Program is
introducing a quarterly TB surveillance tool for HCWs.
However, the introduction of a policy and data collection
tool may not be sufficient without a more comprehensive
approach. Based on a literature review and the above
results, we propose: an accountability framework with
measures improving confidentiality, increased sensitiza-
tion, strengthening occupational health systems and use
of improved diagnostic tools.

Current state of TB surveillance among health
care workers in China

C Xu "National Center for Tuberculosis, China CDC, Beijing,
China.

In China, tuberculosis (TB) ranks as the leading cause of
death from infectious disease, with over 1.3 million
people developing active TB each year. TB infection

control, however, is still at an early stage in China.
Several studies have found that healthcare workers
(HCW) in China have higher rates of latent TB infection
than the general population. Even though HCWs are
considered as a high risk group for contracting TB, many
Chinese healthcare facilities lack the policies and
resources for implementing effective TB control pro-
grams, such as medical surveillance. There is currently no
national policy for screening or surveillance for TB
among HCWs. Latent TB infection is not treated and,
often, TB is not recognized an as occupationally-
acquired disease. Operational research is necessary to
evaluate the costs and benefits of promoting medical
surveillance for TB among Chinese healthcare workers.

Screening and treatment for latent tuberculosis
infection in health workers at Maputo Central
Hospital in Mozambique

E Nunes,” A Hassane,' S Amade,’ S Peleve,' O Augusto,?
S Viegas,? F Torriani,? S Graves® "Maputo Central Hospital,
Maputo, 2National Institute of Health, Maputo,
Mozambique; 2University of California, San Diego, CA, USA.

Background: In Mozambican hospitals, the high burden
of tuberculosis (TB), and limited infection control put
health workers (HW) at risk for TB. We aimed to
evaluate operating characteristics of tuberculin skin
testing (TST) and Quantiferon (QFT), establish the
prevalence latent TB (LTBI) and incidence of active TB
among HW, and assess feasibility and tolerability of
isoniazid preventive therapy (IPT).

Design/Methods: 690 enrolled HW completed symptom
screening, chest X-rays, HIV and tuberculin skin testing
(TST). Those without active TB and TST > 10 mm
(>5mm if HIV+) underwent QFT testing. Logistic
multivariate analysis was used and adjusted odds ratios
of LTBI reported. HW with LTBI were risk-stratified by
HIV status and quantitative TST and QFT. Those with
HIV or TST > 15mm and QFT > 1.0 were classified as
‘high risk’ and offered IPT. Adherence and adverse
reactions are reported. The symptom screen was repeated
at one year.

Results: Among 690 HW, 4 active TB cases were
diagnosed and 12% were HIV+ The positive predictive
value of TST for QFT positivity is 82% in HIV+
individuals (95%CI 63-94), not significantly different
from HIV- (79%, 95%CI 74-84). We observed highest
concordance in TST/QFT when TST was > 10 mm. In the
multivariate analysis, duration of service >10 years was
significantly positively associated with LTBI (OR 1.67,
95%CI 1.21-2.30), as was service in the departments of
Surgery, Emergency and Critical Care, Pathology, and
Obstetrics (P < 0.05 for all) when compared with the
Internal Medicine department. 425 (62%) workers were
diagnosed with LTBI of whom 284 (67%) were classified
as high-risk LTBI. Of 333 workers with HIV or high-risk
LTBI counseled to take IPT, 183 completed 6 months, 48
abandoned treatment and five discontinued therapy due
to side effects (rash, gastrointestinal symptoms); no cases
of hepatitis occurred. At one year follow-up, two HW



S12 Symposium abstracts, Friday, 4 December

had developed active TB. Both of these were on IPT at the
time of diagnosis. Due to loss-to-follow-up, only 502.1
person-years were observed. Overall active TB incidence
was 398/100 000 person-years (95%CI 48.2-1438).
Conclusion: Active TB incidence among HW at MCH is
similar to background incidence in Mozambique: 552/
100 000 (WHO 2014). Several departments have higher
LTBI prevalence, suggesting occupational risk and
targets for intervention. QTF and TST results were
moderately concordant. IPT was well-tolerated, however
attrition was high.

The provision of isoniazid prophylaxis therapy
(IPT) to health care workers: a Swaziland
experience

P Mamba 'Swaziland Wellness Centre, Manzini, Swaziland.

Background: Swaziland has the highest per capita HIV
prevalence in the world as well as a high burden of TB.
The Swaziland Nurses Association established a nurse-
managed wellness centre in the country in collaboration
with the International Council of Nurses in 2006 to
provide confidential and comprehensive health service
delivery to health care workers (HCWs) and their
families. From October 2012 to September 2013, the
Swaziland Wellness Centre screened HCWs for TB using
nurse coordinated wellness corners that were established
in 14 sites. A total of 3107 HCWs were targeted to be
screened; 2391 (77%) were screened, 746 (31%) were
presumptive cases and 31 (1%) were confirmed to have
active TB and enrolled on treatment. It was then that a
need to strengthen the 3 I’s was noted; this included
strengthening the isoniazid preventive therapy (IPT)
uptake among all HCWs with emphasis to HIV-positive
HCWs.

Intervention: In the 14 sites where TB screening was
conducted, all HCWs were sensitized and trained on IPT
to increase awareness and uptake from January 2014 to
March 2015. Existing structures were used for sensitiza-
tion; departmental meeting, in-service trainings and
workshops. The wellness Corner nurses were trained
on provision and management of IPT, follow up and
documentation. The Swaziland Wellness Center and

URC teams visited these facilities providing information
and education on benefits of taking IPT. The team held
discussions where HCWs voiced their perceptions and
concerns about IPT. Data collection tools were distrib-
uted to all the project sites.

Results: Out of the 3107 targeted health care workers
188 (6%) were enrolled on IPT, of the 188, 52 (28%) of
them are HIV-positive, 154 (82%) completed IPT, 3
(2%) transferred out, 9 (5%) defaulted and chose not to
continue due to minor side effects. Three (2%) were
discontinued due to minor persistent side effects and 19
(10%) are still on treatment. HCWs had several concerns
about taking IPT such as side effects caused by INH and
INH stock outs nationally.

Conclusion: TB is an important public health issue,
especially in Swaziland where HCWs are exposed to a
high burden of TB and infection prevention and control
measures are inadequate. The increased uptake of IPT,
intensified case finding through TB screening and
strengthening of infection control measures can reduce
infection among HCWs.

12. Managing pharmacovigilance
systems: optimising the rational use of
new TB medicines and novel regimens

Cohort event monitoring methodology: data
collection, indicators and drug safety profiles

D Falzon 'Global TB Programme, World Health
Organization, Geneva, Switzerland.

Drug-related harms can lead to a tuberculosis (TB)
patient interrupting treatment before completion and can
thus contribute to chronicity, death, reduced quality of
life, treatment failure, transmission of infection, or
emergence of drug-resistance. It is thus important that
adverse events (AEs) — especially serious events (SAEs)
— be monitored and addressed in TB patients on
treatment. National TB programmes which systemati-
cally monitor harms associated with anti-TB medication
are better placed to achieve good outcomes when
introducing more complicated regimens, such as those
for multidrug-resistant TB (MDR-TB) and TB-HIV. The
progressive global scale-up of treatment for MDR-TB
will see more populations with a diverse mix of age,
ethnic profile and comorbidity patterns receiving com-
binations of second-line TB drugs, some of which are
new or repurposed. This is a welcome development and
brings with it an increased likelihood of cure for many of
these patients. However, vigilance for adverse drug
reactions (ADRs) and drug-drug interactions—some of
which as yet unrecognized—will be an important
complement. Active pharmacovigilance is currently
recommended by WHO when new drugs such as
bedaquiline and delamanid are used as part of the
treatment of patients with MDR-TB. Cohort-based
approaches to monitor actively for AEs can provide data
for the dual purposes of protecting the individual patient
and informing local and global policy. Dialogue with
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different stakeholders, including drug developers, regu-
lators and national drug-safety authorities, will be
needed to ensure appropriate mechanisms are in place
to report safety concerns alongside the monitoring of
response to treatment. This presentation will outline the
approach of the WHO Global TB Programme to active
TB patient drug-safety management and monitoring
based on standard methods for the surveillance of
drug-safety concerns (Figure). These methods and their
adaptations for the context of national TB programmes
reflect discussions held with technical and funding
partners as well as national authorities in recent years
on the practicalities of implementing functional moni-
toring systems under programmatic conditions. The
presentation will use lessons learnt and best practices
from countries to illustrate how common challenges in
data collection and organisation, generation of indica-
tors and the analysis for causality and signal detection
were addressed.

Strengthening pharmacovigilance systems:
improving TB patient safety and reducing the
adverse drug reaction burden

A Kwiecien," K Kakanda' '"USAID’s Systems for Improved

Access to Pharmaceuticals and Services Program, Arlington,
VA, USA.

Active pharmacovigilance (drug safety) is one of the five
conditions set out in the Companion handbook to the
WHO guidelines for the programmatic management of
drug-resistant tuberculosis for introducing new medi-
cines (e.g., bedaquiline and delamanid) and novel

regimens (e.g., short regimens) for the treatment of
drug-resistant tuberculosis. The purpose of the active
drug safety component is to:

a Ensure TB patient safety through the adequate
monitoring and management of adverse events

b Identify inappropriate medicine use

¢ Report adverse events for new drugs and novel
regimens from broader clinical practice for more
populations (e.g., with diverse age, sex, and ethnic
profiles)

d Provide drug safety data for analysis to guide National
TB Programs’ decisions for improving patient safety

e Report adverse events, drug-drug, and drug-disease
interactions for all TB regimens to inform global
policies on their use

Inadequate active safety monitoring and management
could cause unnecessary harm to patients, lead to poor
adherence, and amplify drug resistance. However, few
resource-limited countries have all the structures, sys-
tems, Or resources necessary to support active drug safety
activities. This talk will focus on approaches for
developing or strengthening systems for active MDR-
TB drug safety monitoring. It will also provide an
overview on the importance of NTPs coordinating with
National Pharmacovigilance Programs to foster a culture
of adverse events reporting and knowledge sharing at all
levels to ensure the best possible clinical outcomes for all
patients. An update on the bedaquiline donation
program and technical assistance available through
USAID and partners for developing or strengthening
systems for active MDR-TB drug safety monitoring will
also be discussed.

13. Can mobile technology improve lung
health in poorer countries and
communities? Benefits and opportunities

Russia’s experience in using mobile technology
to educate, monitor and enforce compliance
with tobacco control legislation

| Berezhnova,' E Zeynalova? 'International Union Against

Tuberculosis and Lung Disease, Moscow, *Centre for Public
Health Cooperation, Krasnoyarsk, Russian Federation.

Background: In 2013, Russia adopted one of the world
best Tobacco Control legislations, which fully bans
smoking in all public places. The legislation came into
force in June 2013, but the government and civil society
have continued developing various mechanisms to
improve the enforcement of the law and to involve the
population in compliance monitoring. Mobile applica-
tions are one of the innovation technologies used by the
Ministry of Health and its Tobacco Control allies in
putting the law implementation forward.

Intervention: In October 2014, the Ministry of Health
launched a mobile app ‘3necs He KypsT’ (No smoking
here). Several other agencies developed similar applica-
tions, including Tatarstan, which launched its regional
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mobile application incorporating tobacco control among
information on other public health policies. One of The
Union grantees developed the ‘Smoke-free Russia’
mobile application, which in addition to compliance
monitoring, provided information on the law, penalties,
etc. The Ministry of Health’s mobile app is currently
available for the general public, and could be download-
ed from the website and by searching in the apps store. It
is an interactive program that accepts comments and
suggestions for the application’s further improvement. It
has also been developed on the basis of other existing
applications to create a more efficient for the compliance
monitoring tool.

Results: The app was developed for Android and iOS and
meets the following objectives: to provide an efficient
mechanism to register the law violations, to report to the
enforcement agencies, to cumulate data about number,
locations of the violations. It includes a brief description
of the law provisions, proposes a complaint form, and its
tracking system. The mobile apps allows to quickly and
effectively prepare the complaint, attach a photo of a
case, automatically determine the enforcement agency
which deals with each particular case, call the police if
necessary, call a quit hotline if required, and repeat the
text if needed.

Conclusions: The mobile app ‘No smoking here’ is
provided to be a useful tool to report about non-
compliant cases, help citizens to familiarize themselves
with the law. The ‘Smoke Free Russia’ application was
used in a few regions to conduct compliance monitoring.
In Orenburg, it allowed volunteers to report and
highlight violations on a digital map in 100 public
places. Overall, the applications do not duplicate each
other, but cover specific areas, which make the applica-
tions user friendly and efficient.

Using mobile technology successfully for early
diagnosis of TB in a rural setting

P Banuru Muralidhara,' S Chadha,’ ATrivedi,’ V Rajput,’
D Tamang,' R J Singh,' R Shekhar,? L Olson? 'International
Union Against Tuberculosis and Lung Diseases, South-East
Asia Office, New Delhi, ?Dimagi Inc., New Delhi, India.

Background: Reaching the Unreached is the principle of
global TB control strategies. Rural areas of India, like
any developing country, have difficulty in accessing the
services for early diagnosis. In these areas, healthcare is
provided by rural health-care providers (RHCPs).
RHCPs, are first point of contact for many illness and
refer TB symptomatics. The outcome of referrals made
by RHCPs to nearest sputum testing center is not known.
We therefore developed a mobile based application with
an aim to track referrals from RHCPs for early diagnosis
of TB.

Intervention: With support from Dimagi, two ‘ComCare’
mobile platform applications were developed: one
application exclusively for RHCPs, and the other for
laboratory technicians (LT) at respective sputum testing
centers in the intervention district of Hazaribagh, Jhark-
hand, India. Hands-on training was provided to RHCPs/

LTs about the use of the application for referrals. In
addition, the RHCPs were oriented on the DOTS
module. Following referral of identified symptomatics
by RHCP to the nearest sputum examination center,
basic information is entered into the CommCare RHCP
application. This information is received on the LT
mobile application through a central server. When the
symptomatic reaches the DMC, the LT conducts a
sputum examination (2 samples) and the results are
entered into the application. The results then show-up on
the RHCP application against the name of the referral. In
case the sputum result is positive, the patient is initiated
on DOTS and the RHCP referred would have the highest
probability of being a DOTS provider. Information at
regular intervals about DOTS is entered until the
completion of treatment. The process is monitored on a
real-time basis.

Results: Out of 50 trained RHCPs (phased manner), 29
RHCPs are regularly using the application for referrals.
Nearly 66 referrals are made by RHCPs over a period of
9 months and 45% were found to be sputum smear-
positive. Among the RHCPs, 12 are currently providing
DOTS for 22 TB patients and monitored regularly by
programme and project.

Conclusion: Use of a mobile based application among
RHCPs in rural and remote areas for early referrals and
follow-up highlight positive results. Continued monitor-
ing with RHCPs and LTs is needed to ensure data entry is
regularly made. An incentive based approach for
referrals as per programme guidelines is being reviewed
for increasing referrals and ensuring early diagnosis.

14. Spelunking for treasure: searching for
candidate biomarkers as prognostic
indicators for treatment outcome

Potential and limitations of current candidate
host biomarkers for treatment response

G Walzl,” K Ronacher,” S Malherbe," D Alland,? D Zak,?
G Schoolnik,* G Dolganov,* J Winter® 'Stellenbosch
University Immunology Research Group, DST/NRF Centre of
Excellence in TB Biomedical Research, MRC Centre for TB
Research, Cape Town, South Africa; Rutgers Biomedical and
Health Sciences, Newark, NJ, 3Center for Infectious Disease
Research, Seattle, WA, “Stanford University, Stanford, CA,
>Catalysis Foundation for Health, Emeryville, CA, USA.

Biomarkers for TB treatment response and outcome
would facilitate shortening of clinical trials of new anti-
TB drugs. We have investigated clinical, microbiological,
imaging and immunological parameters and their chang-
es during treatment of pulmonary TB patients to define
biosignatures that are associated with different treatment
phases and outcomes and to explore the feasibility of
predictive models for poor treatment outcomes. Al-
though clinical and microbiological markers represent
important predictors for poor outcomes, they are not
sufficient on their own. Whole blood transcriptomic and
immunological markers in the serum of TB patients
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change with distinct kinetics during treatment and cured,
failed and relapse outcomes exhibit different response
patterns. Promising predictive abilities of multi-marker
models for failed treatment and relapse are found in
small cohorts but require prospective testing. [18F]-
Fluoro-2-deoxy-D-glucose positron emission tomogra-
phy/computer tomography (FDG-PET/CT) imaging was
evaluated for predictive ability in 100 TB patients from
pre-treatment until one year after completion of therapy.
End of treatment imaging parameters suggest that there
is significant ongoing inflammation even in the absence
of detectable Mycobaterium tuberculosis in sputum and
such ongoing inflammation may indicate subclinical TB
infection and non-sterilizing cure with a high risk for
relapse. The correlation between needs to be investigated
in future studies. Together these studies point towards
the importance of combined bacterial and host-based
biomarker research to predict the outcomes of anti-TB
chemotherapeutic therapy.

Prospective T-cell activation markers for
monitoring treatment and predicting cure

C Geldmacher,’2 N Heinrich,'? A Rachow, 2

M Hoelscher,'2 E Ntinginya,®> M J Boeree,>* G Kibiki,*
H Semvua“ 'Infectious Diseases and Tropical Medicine,
Medical Centre of the University of Munich, Munich,
2German Centre for Infection Research (DZIF), Partner Site
Munich, Munich, Germany; *NIMR-Mbeya Medical Research
Center, Mbeya, “Kilimanjaro Clinical Research Institute,
Moshi, Tanzania.

On behalf of the PanACEA consortium; other institu-
tions involved: Radboud University Medical Center,
Nijmegen, University Centre for Chronic Diseases,
Dekkerswald, Groesbeek, Netherlands. Identification of
predictive diagnostic markers of tuberculosis (TB)
treatment outcome would in theory allow to tailor
treatment duration to individual needs and to identify
patients in need of a longer or different course of
treatment. Recent advances in the field of blood-based
biomarkers demonstrate that novel immunodiagnostic
approaches can improve the diagnosis of active TB in
adults and children. These flow cytometry based
approaches detect and characterize Mycobacterium
tuberculosis -specific Interferon gamma positive T cells
after short term in vitro restimulation of whole blood or
Peripheral Blood Mononuclear Cells with M. tuberculo-
sis-specific antigens. The phenotypic characteristics of
M. tuberculosis-specific T cells can differentiate with
high accuracy between latent and active tuberculosis and
hence mirror at least partially Mycobacterial activity in
vivo. Furthermore, recent research shows that expression
of these T cell activation and differentiation markers on
M. tuberculosis-specific T cells changes after TB
treatment initiation and hence this novel immunodiag-
nostic approach could potentially help to monitor TB
treatment, to predict TB treatment outcome and — as a
consequence — to individualize TB therapy. This presen-
tation will provide an overview on the current state of
research in this field and the most recent results from our
own studies.

Use of the simple biomarker suPAR to assess
severity of TB disease and to monitor
treatment

C Wejse'? "Department of Public Health, Aarhus University,

Aarhus, ?Department of Infectious Diseases, Aarhus
University Hospital, Aarhus, Denmark.

White blood cells, as well as endothelial cells, express the
urokinase plasminogen activator receptor (uPAR). The
soluble form of the receptor, suPAR, is cleaved from the
cell surface during periods of inflammation and increased
inflammation secondary to activation of the immune
system thereby produces increased concentrations of
suPAR in body fluids. Elevated suPAR levels are
prognostic of a poor outcome in several infectious
diseases including tuberculosis and HIV. It is not specific
for a particular disease, and therefore not a useful
diagnostic marker, but has shown a good prognostic
utility. However, in combination with a clinical score, the
Bandim TB score, high suPAR levels have been associated
with a high probability of a diagnosis of active TB among
presumptive TB patients. The suPAR levels have been
shown to be elevated in patients with active TB
compared with TB-negative individuals and were highest
in smear positive (3.17 ng/ml), followed by smear
negative but culture positive (2.41 ng/ml) and by patients
diagnosed on clinical grounds (2.13) compared with TB-
negative individuals (1.73 ng/ml). After treatment,
suPAR levels had decreased to the levels of TB-negative
individuals. Mortality during treatment has been shown
to be higher in TB patients with high suPAR, as well as
among presumptive TB patients not diagnosed with TB.
Increase in suPAR at 1 and 2 months of treatment has
been associated with a Mortality Rate Ratios (MRR) of
4.5 and 2.1, respectively, for the remaining treatment
period. Plasma suPAR levels have also shown to be
higher in MDR-TB patients with relapse and predicted
therapy failure in this group better than ESR. The data on
the use of suPAR to assess severity of disease and monitor
treatment are limited and not an established part of
clinical management, but hold some promise of becom-
ing a candidate marker for treatment outcome.

15. TB-HIV epidemiology within the
context of national TB prevalence
surveys in Africa

Progress of national TB prevalence surveys in
Africa, and the burden of TB-HIV co-infection
among prevalent TB cases from these surveys

| Onozaki "World Health Organization, Geneva,
Switzerland.

Background: Quite a few Asian countries carried out a
series of nationwide tuberculosis (TB) prevalence surveys
with chest X-ray screening and bacteriological confir-
mation with culture along the WHO guidelines pub-
lished in 1958. However, such a survey had never been
carried out on the African continent for five decades until
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Ethiopia completed the first national survey in 2011.
Since then, 11 African countries completed a national
survey. In many countries, national TB prevalence
surveys are the only way to reliably measure the burden
of TB disease. These surveys could also provide evidence
about the current performance of TB care and control
and how this could be improved. However, carrying out
HIV testing in the TB prevalence survey to learn about
the TB-HIV situation in the community is still a challenge
in most countries. Out of 11 countries, only Zambia
offered HIV testing to all survey participants, and three
surveys, namely Rwanda, Tanzania and Uganda, covered
TB screening positive, while other countries tried to
determine HIV status of the survey participants and TB
patients through routine HIV and TB services.

Major findings: Observed prevalence of bacteriologically
positive TB is often higher than previous estimates. The
TB prevalence survey always detects bacteriologically
positive TB patients more than annually notified. Smear-
positive TB accounts for only 30-40% of bacteriologi-
cally positive TB cases when culture is done properly.
Males show significantly higher prevalence than females.
The older the age group, the higher the prevalence is in
most countries. However, the majority of TB patients are
still in the reproductive age group in most countries.
Many countries show higher prevalence in urban clusters
despite their better access to medical services including
hospitals. Although available data are limited, the
prevalence of HIV-positive bacteriologically positive TB
seems to be declining. Most people in community know
their HIV status in sub-saharan African countries. In
these countries, HIV-negative TB is under-estimated.
AFB smear-positive does not mean TB. Introduction of
quality culture, Xpert and chest X-ray have proven that
half or more participants with a smear-positive condition
may not have TB disease in some countries of the TB
prevalence survey. In this symposium, we will learn from
the experiences of three most recent national surveys in
high TB-HIV burden countries in Africa.

16. Scaling up MDR-TB services in
resource-limited settings: progress and
challenges from the field

Rapid scale-up of MDR-TB services through a
decentralised patient management system in
Ethiopia

M Aseresa Melese,' D Habte," Y Molla," P G Suarez,?

I Jemal Abdulahi® "HEAL TB, Management Sciences for
Health, Addis Ababa, Ethiopia; 2Center for Health Services,
Management Sciences for Health, Arlington, VA, USA,
3Communicable Diseases, Oromia Regional Health Bureau,
Addis Ababa, Ethiopia.

Background: Ethiopia, one of the high MDR-TB
countries, started its MDR-TB program in 2009 in one
tertiary care center in Addis Ababa. However, the service
was inaccessible to the majority of Ethiopia’s population.
As part of the effort to address this challenge, a

decentralized MDR-TB service using ambulatory care
model was designed.

Intervention: Together with the Ministry of Health, the
USAID-funded Help Ethiopia Address the TB Perfor-
mance (HEALTB) project started expansion of MDR-TB
services in 2012. The project support included renova-
tion of MDR-TB treatment centers training and orien-
tation of health workers, case finding, and building the
regional capacity for sputum sample culture and drug
sensitivity testing. Also, the regional sample transport
system was strengthened and GeneXpert sites expanded
from none to 51. To ensure the quality of services clinical
mentoring for treatment centers established, organized
MDR-TB clinic days whereby patients come only on a
scheduled day for follow-up, provided continuing
medical education, and instituted a mortality audit.
Besides the expansion of treatment initiating centers,
patients after two months of admission discharged to
health centers to continue the DOT.

Results and lessons learnt: These interventions helped
expand treatment initiating centers (TIC) from 2 to 23
(Figure); testing for presumptive MDR-TB from 662 to
20 200; and patients ever enrolled from 56 to 700. More
than 300 health facilities are providing monthly DOT for
patients discharged from TICs. Six-month culture
negativity rate improved from 41% to 76.4%. The cure
and treatment success rate for the first cohort of 36
patients were 65% and 74.9%, respectively. The
proportion of death, failure of treatment and lost to
follow up for the first cohort were 11.1%, 2.8% and
11.1%, respectively. The main challenges were sample
transport for presumptive cases, as most of the health
centers are far from the Xpert or culture diagnostics
health facilities, frequent failure of the Xpert machines,
expensive to maintain, and lack of ancillary investiga-
tions. From the patient side, the daily visit to health
centers for medication for two years is challenging
coupled with poor family income.

Conclusion: The decentralized MDR-TB service model
implemented in the two regions in Ethiopia contributed
to improved case finding and access to quality treatment.
The feasibility of further decentralization of DOT follow
up to community level should be evaluated.
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Expanding MDR-TB diagnosis and community-
based MDR-TB management by community
health workers in Bangladesh

M Akramul Islam," M Siddiqui,” M Rana,’ S Islam’
"Tuberculosis Control Programme, BRAC, Dhaka,
Bangladesh.

Background and challenges to implementation: Anti-
tuberculosis drug resistance is a major public health
problem worldwide. According to the last drug resistance
survey of Bangladesh, the MDR-TB burden is 1.4%
among new cases and 28.5% among retreatment cases.
NTP has been introducing Community based Program-
matic Management of DR-TB known as ¢cPMDT since
2012.

Interventions: Initially the community based approach to
MDR-TB services only covered a small percentage of the
country compared to that of the drug-susceptible TB
programme, which has nationwide community based
coverage. That is why to ensure all high risk MDR-TB
symptomatics have access to DR-TB testing and services,
the MDR-TB services have been scaled up throughout
the country by the NTP. Currently there are 39 Xpert
MTB/RIF sites through the country, vs. 28 in 2012.
Diagnosed MDR-TB patients admitted in hospital for a
minimum one month of intensive phase of treatment
initially and ambulatory phase at community level.
Currently sputum microscopy is done weekly for
admitted patients. If two consecutive sputum samples
become negative, then the MDR-TB patients are shifted
to the community for ambulatory care. Monthly sputum
follow up tests at the field level and quarterly culture at
the National TB Reference Laboratory (NTRL) is done
throughout the treatment course. All the health care
providers related to MDR-TB management receive a
basic one day orientation before starting of MDR-TB
management at community level.

Results and lessons learnt: n 2008, a total of 103
confirmed patients were enrolled and received standard-
ized MDR-TB treatment. Out of 103 MDR-TB patients,
the treatment success rate was 66 (64%). Death and
default rate was 8 (8%) and 28 (27%), respectively. In
2012, a total of 286 confirmed patients were enrolled
and the treatment success rate was 204 (72%). Death and
default rate was 34 (12%) and 43 (15%), respectively. In
2008, 22% patients absconded from hospital and 5%
from community during treatment, which decreased
14% and 1%, respectively, in 2012.

Conclusion: Patients’ adherence during hospital stay
seems to be a difficulty of the hospitalization treatment
system as they had to stay for a long time during intensive
phase. The currently implemented Community based
MDR-TB treatment modality may contribute to mini-
mize this challenge and ensure high treatment success
rate for the National Tuberculosis Control Programme in
Bangladesh.

Achieving rapid scale-up of MDR-TB patient
treatment in Uganda using the mixed model
(hospitalised and ambulatory) MDR-TB
treatment

M Kenneth,' H Luwaga,' M Ruhweza," D Sama,’

S Stavia,? F Mugabe,? S Balcha,® P G Suarez*
"Management Sciences for Health (MSH)/Track Tuberculosis
Activity (TRACK TB) Project, Kampala, 2Ministry of Health,
National TB and Leprosy Program, Kampala, United States
Agency for International Development, Kampala, Uganda;
4MSH, Arlington, VA, USA.

Background and challenges to implementation: Uganda
is one of the 22 high burden TB countries in the world
with an annual notification of 47 000 TB cases. A 2010
drug resistance survey for Uganda estimated MDR-TB
prevalence at 1.4% among new bacteriologically con-
firmed TB cases and 12/1% of previously treated TB
patients. By 2012 an estimated 300 MDR-TB cases had
been notified but not enrolled on treatment due to health
system constraints. Prior to July 2012, MDR-TB
treatment could only be accessed at 2 treatment facilities
and under research or project settings.

Intervention: With support from the USAID funded
TRACK TB project, GFTAMTB and other partners, the
National TB and Leprosy Programme mobilised efforts
to decentralise treatment of drug resistant TB to more
hospitals using the mixed model of care (combination of
ambulation with hospitalisation as required). Multi-
disciplinary MDR-TB care teams were established at
each hospital through training and mentorship, provision
of logistical and operational support for capacity
building at peripheral DOT facilities, contact screening
and investigation and patient support with transport.
MDR-TB cohort review activities were conducted on a
quarterly basis and the MTB/RIF technology was rolled
out to enhance early detection of rifampicin resistance.
Results: MDR-TB treatment was decentralised to 15
hospitals by the end of 2014. The implementation of the
mixed model improved enrollment from 63 to 490
patients by the end of 2014; 90% MDR-TB patients were
enrolled on the mixed model of MDR-TB management.
There were significant improvements in sputum culture
conversion rates at 12 months of treatment from 23% to
74% (P = 0.002) and the proportion of patients with
unknown culture results reduced from 72% to 7% (P =
0.021) for patients enrolled before and after introduction
of the mixed model of care. Similarly, sputum culture
conversion improved from 54% to 75% at 6 months and
the proportion of patients with unknown culture results
reduced from 16% to 2% (P = 0.706) for patients
enrolled before and during implementation of the mixed
model. However, the improvements in interim outcomes
at 6 months were not statistically significant possibly due
to small patient numbers in the cohorts that were
compared.

Conclusion: The implementation of the mixed model of
MDR-TB care improved access to treatment for MDR-
TB as well as the interim results at 12 months for patients
in Uganda. More work remains to improve the interim
results at 6 months of treatment.
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17. Maximising opportunities for
integrating TB services into maternal and
child health programmes

Global burden of TB in pregnancy: from
epidemiology to programme implications
C Colvin "United States Agency for International

Development/Global Health Fellows Program, Washington,
DC, USA.

TB is not a condition for which pregnant women
presenting at antenatal care are routinely screened. There
is a need to prioritize settings and potential interventions
such as symptom screening and diagnostic tests to ensure
that those at highest risk have access to the full range of
TB care services. This presentation will include an
overview of recent literature on efforts aimed at
improving TB screening in antenatal care and the current
estimates of TB burden among pregnant women. Future
direction for research and programmatic action based on
these findings will be suggested, along with recommen-
dations for leveraging platforms such as PMTCT
programs and rapidly expanding community based
DOTS efforts.

WHO guidance on integrating TB and TB-HIV
services into maternal, neonatal and child
health programmes

A Kanchar," A Baddeley,” H Getahun' "World Health
Organization, Geneva, Switzerland.

Background and challenges to implementation: Tuber-
culosis caused more deaths among women than all causes
of maternal mortality taken together (510 000 vs. 289
000 in 2013). It is among the five leading causes of death
among adult women (20-59 years) in low-income
countries. The TB epidemic is intertwined with the HIV
epidemic and it affects women disproportionately
particularly in the African region where about 60% of
all PLHIV are women. Very few national TB or maternal
and child health programmes collect or report pregnancy

specific TB data, however research indicates high rates of
TB particularly in HIV-positive pregnant and postpartum
women ranging between 0.7% to 7.9% and as high as
11% in tuberculin skin test positive women. TB increases
the risk of pregnancy related complications such as pre-
eclampsia and eclampsia, vaginal bleeding, miscarriage
and prematurity, low birth weight, etc. and post-partum
is associated with 2 to 3 fold increase in maternal and
infant mortality.

Results: WHO recommends the integration of tubercu-
losis services into reproductive, maternal, neonatal and
child health (RMNCH) service delivery platforms,
particularly PMTCT programmes to ensure its early
detection and prompt treatment. National TB and
RMNCH programmes should systematically collaborate
and ensure utilization of all existing service delivery
options to provide integrated TB, RMNCH/PMTCT
services. The WHO Global TB Programme is developing
a toolkit to assist policy makers, national programme
managers and staff in establishing such integrated
services along with its implementation and monitoring.
This toolkit consolidates existing WHO recommenda-
tions for the management of TB in women and children,
TB screening and diagnostic algorithms, country best
practices and operational experience and job aids to
facilitate implementation.

Conclusions and key recommendations: National TB and
RMNCH/PMTCT programmes should consider the
integration of tuberculosis services for HIV-positive and
negative, pregnant and post-partum women, new-born,
children under five years and older children along with
integration into the family planning, STI and infertility
services.

18. Five years of Xpert® MTB/RIF
implementation: lessons learnt for
increasing the impact of future new
diagnostics

Impact of Xpert MTB/RIF on TB case detection
and treatment: experience of the Brazil NTP

R Ruy De Souza," A De Paula Lobo," D Pelissari,’

P B Oliveira,’ FReis,” M B Ferreira De Freitas Hammerle,’

F. Dockhorn,' D Barreira® "National Tuberculosis Program,
Ministry of Health, Brasilia, DF, Brazil.

Brazil began to deploy its network of Xpert MTB/RIF in
May 2014. Until June 2015, 168 535 tests were carried
out, as reported by the laboratories. This monitoring
network is done using Excel spreadsheets, in which are
reported the production of each laboratory, the results in
terms of positivity, resistance, errors and problems of
devices. Initially, is important to inform that data from
May to December 2014 are much variable because of the
growing and scaled installation of the net and data from
January 2015 are still being analyzed to produce an
annual report on the Xpert test network and still cannot
be calculated correctly. Analyzing the data available,
mainly data from 2014, it seems that: i) there was no
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increase in the detection of cases, but of laboratory
confirmed cases, as it happened in other countries; ii)
there was also a decrease in the time to onset of
treatment, but because of the faster response of the test
and not because a desirable reorganization of the health
system; iii) the time to start patients treatment with
rifampicin resistance also seems to have diminished in
many states, as the algorithm designed by NTP gives
priority to those patients in referral hospitals. Analyzing
data from July to December 2014, the average positivity
of the tests ranged from 8.6% to 12.3%. The detection of
resistance ranged from 1.4% to 6.3%. These initial
findings seem to support the study of deployment of the
technology that was conducted in 2012 in two munic-
ipalities, Rio de Janeiro and Manaus. In this study it was
possible to measure the decrease in time for the
notification of the case, which fell from 19.4 to 11.4
days, and the time to onset of treatment, which fell from
11 to 8 days. The authors also observed a 35% reduction
in TB-related mortality, which may be explained by less
advanced disease among the smear-negative patients
diagnosed by Xpert.

Impact of Xpert MTB/RIF on MDR-TB case
detection and treatment: experience of the
Belarus NTP

A Skrahina," A Zalutskaya," A Astrauko,’ D Klimuk,’

H Hurevich,” W Van Gemert,2 M Dara,? V Rusovich?*
"Ministry of Health, Republican Scientific and Practical Centre
for Pulmonology and Tuberculosis, Minsk, Belarus; 2Global TB
Programme, World Health Organization (WHO), Geneva,
Switzerland; 3Regional Office for Europe, WHO,
Copenhagen, Denmark; *“WHO Country Office, Minsk,
Belarus.

Introduction: Accurate and rapid detection of TB,
including smear-negative TB and drug resistant-TB, is
critical for improving patient outcomes and decreasing
TB transmission. In early 2011, WHO endorsed a novel,
rapid, automated, cartridge-based nucleic acid amplifi-
cation test, the Xpert® MTB/RIF assay, which can
simultaneously detect TB and rifampicin resistance.
Methods: We describe experience from the rollout of
Xpert in Belarus, a country with a high burden of MDR-
TB.

Results: Whilst Xpert represents a major advance over
smear microscopy, cost was a major obstacle to
widespread rollout. There has, however, been a rapid
decline in cartridge costs for high burden countries.
However, at present time in Belarus, Xpert is used as
primary test for all TB suspects. With Xpert other tests,
at least microscopy and liquid culture, are always
performed at the same time with the same sample. One
of the most challenging aspects of the implementation
was the implementation of a revised national TB
diagnostics and treatment algorithm. There is a need
for clear, simple, unambiguous and feasible algorithms to
be developed and piloted well in advance of Xpert
implementation so that adequate training of laboratory
and clinical staff can be ensured. Although a number of
issues related to the use of Xpert for EPTB still need to be

addressed, in Belarus Xpert is used for testing EPTB
samples (pleura, CSE, lymph nodes). The test is also used
for children presumed to have TB and as screening tests
for PLHIV.

Conclusion: Xpert is an important new tool for the
diagnosis of TB, which has the potential to impact not
only individual patient outcomes, but also the course of
the TB epidemic in high burden countries. Perhaps most
importantly, Xpert has established the principle that
nucleic acid amplification tests for TB can be sensitive,
specific and feasible for implementation in poorly
resourced settings. However, there is much work to be
done to better understand how Xpert can be utilized in a
programmatic setting to maximize its potential impact
and cost-effectiveness. Finally, the diagnosis of TB is one
component of the overall control strategy; without
effective linkage into care and strong systems for delivery
of treatment and patient retention, there will be little
impact on the TB epidemic.

Maximising the potential for rapid use of test
results: e/m-tools

J Takle 'Global Connectivity, Boston, MA, USA.

Background and challenges to intervention: The recent
proliferation of connectivity for the Cepheid GeneXpert
(e.g. GxAlert, RemoteXpert, CDX and others) evidences
the tremendous potential for the rapid use of test results.
However, like most technology-enabled initiatives in the
developing world, getting the most out of these systems is
not easy. Mobile networks are fragile. Power is intermit-
tent. And lab staff unfamiliar with these systems can
forget to plug in the modems, use them for personal use,
or change the configuration settings after initial setup.
Today, more than 800 labs connect their GeneXperts to a
digital reporting system in order to enhance patient care,
enable EQA programs, and improve laboratory supply
chain. Most programs start out successfully with labs
reporting nearly every day; but over time some of the
programs saw a reduction in use primarily due to the
following: 1. Insufficient network coverage or network
too intermittent; 2. Complicated installation process; 3.
Lack of centralized, MOH support, e.g., being project-
led causes issues when the project ends; 4. Lack of a
designated individual responsible for maintaining the
network, IT security, and uptime

Intervention: Introduction of multi-SIM modems that
search for ‘best available network’ across several
networks; Development of streamlined installation soft-
ware; Procurement of 1-2 enterprise-class agreements
with in-country mobile network operators (MNO);
MOH-led national-level rollouts, versus project led.
Results and lessons learnt: Programs that utilize one or
more interventions above see more consistent and
sustainable solutions. National planning and steward-
ship is critical to long-term success. Connectivity
experiences ‘network effects’ where the more GeneX-
perts in a country that are connected, the greater the
overall value of the network.
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Conclusions: Connectivity for the GeneXpert used to be
initiated by small projects that wanted an easier way to
collect programmatic indicators. Increasingly, connectiv-
ity is used as a major tool for MOHs to improve linkage
to care, optimize supply chain, and institute remote QA
on lab diagnostic performance. National-level budgets
and the MOH leadership required for long term success
are becoming the norm. When executed well, the rapid
use of GeneXpert test results will continue to lead
towards better healthcare.

19. Quality laboratory services and
impact on patient care

Rapid turnaround equals better care: designing
county solutions for effective data exchange
J Takle "Global Connectivity, Boston, MA, USA.

Background and challenges to intervention: The growing
coverage of mobile networks is changing how labs can
support clinical care in the field. Rather than relying
solely on paper ledgers and motorcycle couriers to
communicate test results, diagnostic devices like the
Cepheid GeneXpert, Alere PIMA / Q, and others can be
configured to send an electronic copy of their test results
over a mobile network as soon as the test is finished. The
potential benefits span from immediate patient follow
up, to a digitized view of the lab supply chain, to remote
EQA improvements, and more. However, most health
information systems (HIS) are not equipped to receive
this rapid communication. Electronic Medical Records
(EMR), case management tools, and Laboratory Infor-
mation Systems (LIS) are logical recipients of digital lab
results, but were never designed to exchange data
amongst themselves. As a result, there is no simple way
to match a digital diagnostic result to an existing patient
record automatically, with the necessary degree of
confidence.

Intervention: Perfection—in the form of a truly unique
national ID for each country—is not on the horizon, so
programs must currently administer the same diligence
with digital records that they do with paper records:
results should be matched manually in other HIS and
quality controls put in place. But, new digital systems
must be equipped with the patient demographics
necessary for accurate matching into the other records
systems, e.g. age, sex, HIV status, name, phone number,
etc. And, systems can be designed with integration in
mind—built with the mechanisms to accept digital lab
results for effective linkage to care.

Results and lessons learnt: MOHs and their programs
can make tremendous strides by applying the same
criteria they use on paper records as they develop the
matching algorithms and technology bridges necessary to
enable automatic matching.

Conclusions: The rapid turnaround of test results, and
the ability to digitally send them anywhere in the health
system in near-real-time via SMS text, email, or database
connection, holds amazing potential to improve health

care. Better quality data delivered faster logically leads to
better healthcare. New algorithms and technologies are
being built to help automate this direct Linkage to Care.
Thoughtful design on effective data exchange will lead to
rapid turnaround of patient results to where they are
needed most.

20. The unaddressed health challenge of
TB in prisons: applying End TB Strategy
concepts of patient-centred care

20 years of TB control in penitentiary systems
in Azerbaijan: achievements and challenges

R Mekhdiyev," E Gurbanova,' F Huseynov,' O Baghirov,?
R Tahirli? "Main Medical Department of the Ministry of
Justice, Baku, 2Specialized Treatment Institution for
Detainees with TB, Baku, Azerbaijan.

Background: The Main Medical Department (MMD) of
Azerbaijan Ministry of Justice provides healthcare
including TB services to 24 penitentiary institutions with
16 000 population.

Design and methods: Following political commitment, a
TB Control Program has been successfully developing in
accordance with WHO recommendations over 20 years.
It includes early TB case finding, qualitative and rapid
diagnostics, standardized TB treatment, strict compli-
ance to DOT and infection control (IC) protocols as well
as uninterrupted supply with certified drugs. Quality
assured TB laboratory is equipped with phenotypic and
genotypic diagnostic tools for precise TB diagnostics.
Both drug-susceptible (DS) and drug-resistant (DR) TB
treatment is centralized at the Specialized Treatment
Institution (STI) with appr. 900 bed-places. IC include
administrative (patient segregation in accordance with
infectiousness, drug sensitivity profile, treatment phase
and detention regimen) environmental (input and extract
ventilation, UV lamps) and individual measures. Patients
are offered permanent support of adherence via addi-
tional food and hygienic packages as well as psycholog-
ical support to overcome stress related to disease and
imprisonment. Uncompleted TB treatment, initiated
within the PS, proceeds after release. Having ensured
appropriate juridical basis MMD has been collaborating
with MoH and NGO to provide support and follow-up
of TB patients after release.

Results: Comparing with 1995 in 2014 mortality from
TB among Azerbaijan prison population decreased by
>65 times (Figure). The Programme achieved significant
treatment success rate both for new smear positive DS-
TB and MDR-TB cases equal 91% and 80 % respectively.
100% of inmates pass through TB screening in pre-trial
isolators and 95% of the prisoners pass through annual
mass screening for TB including questionnaire, X-ray,
and sputum investigation. Special attention is paid to
identification and prevention of TB among HIV-infected.
Training Center functioning since 2012 at the STI was
declared WHO CC on TB prevention and control in
prisons and trained >700 medical and non-medical staff
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of PS. Moreover, delegations from more than 15
countries visited the Program to get acquainted with
the practice. Operational researches are performed on
the Programme’s theoretical and practical basis.
Conclusions: Today Azerbaijan TB Control in Prison
Programme is an internationally recognized model for
penitentiaries in and beyond the European Region.

Diagram. TB mortality among Azerbaijan prison population
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21. TB contact management in children:
closing policy-implementation gaps

Cross-border approaches to IPT: treating
immigrant children from high-prevalence
settings in the USA

A Cruz "Pediatrics, Baylor College of Medicine, Houston, TX,
USA.

Background: The most effective strategy for preventing
cases of TB disease in low incidence nations is by
identifying and treating patients with TB infection.
However, screening for risk factors and testing for
infection assume access to medical care, which may not
be readily accessible for high-risk patients.

Objectives: In this symposium, we will discuss the
barriers to current prevention strategies and methods to
provide preventive therapy to high-risk individuals, such
as unaccompanied children crossing the Mexico-United
States border into Texas. These approaches include
screening and testing in nontraditional venues (e.g.,
schools), use of interferon gamma release assays to
decrease false-positive results in a BCG-immunized
population, use of shorter-course regimens, and admin-
istration of medication(s) under directly-observed pre-
ventive therapy.

Is mHealth an effective strategy to improve IPT
adherence in child contacts?

K Du Preez,' L Du Plessis,” A Hesseling" 'Paediatrics and
Child Health, Faculty of Medicine and Health Sciences,
Stellenbosch University, Desmond Tutu TB Centre, Cape
Town, South Africa.

Background: Current international and national South
African guidelines recommend 6 months of daily
Isoniazid preventive therapy (IPT) for young and HIV
infected children following documented household TB
exposure. Reported adherence in high-burden TB set-
tings is poor, with the minority of children completing 6
months’ IPT. Innovative supporting tools are needed to
improve adherence.

Methods: Against the background of a multi-level
intervention to improve IPT delivery in the Khayelitsha
sub-district, Cape Town, we investigated the impact of
monthly text message (sms) reminders for 6 months to
caregivers of children initiated on IPT. As children were
recorded to have started IPT in paper-based registers at
two health clinics during 2014/5, their parents were
included in the reminder sms campaign if their cellular
telephone number had been recorded by routine staff.
Block randomisation was performed for a 14 month
period, to allocate 50% of the months to the sms
intervention (sms-months), and 50% to the control arm
(no sms-months). Children initiated on IPT during sms-
months were included in the campaign, and children
initiated during no sms-months received standard-of
care. Routine health care providers at the clinics were
blinded to the sms status of each month. Outcomes (IPT
completion, and number of months completed) were
compared between the intervention and control arms,
adjusting for household clustering.

Results: 235 children were entered into the registers from
Jan-December 2014; 187 (80%) with recorded cellular
telephone numbers. Of the total 235, 185 (79%) were
from clinic 1 and 50 (21%) from clinic 2. Cellular
telephone numbers were recorded for 142 (77%) and 45
(90%) of children from clinic 1 and 2 respectively.
Analysis is ongoing.

Increasing children’s access to IPT in Western
Kenya

D Szkwarko," E J Carter,%3 L Kamule,? N Buziba,3*

P Owiti® 'University of Massachussetts, Worcester, MA,
2Warren Alpert Medical School of Brown University,
Providence, RI, USA; *Academic Model Providing Access to
Healthcare (AMPATH), Eldoret, *Hematology, Moi University,
College of Health Sciences, Eldoret, Kenya.

Background: Isoniazid preventive therapy (IPT) delivery
to child contacts exposed to tuberculosis remains a major
problem in low-resource settings. This is closely inter-
twined with the operational challenges that tuberculosis
(TB) programs globally continue to face in fulfilling
World Health Organization recommendations for child
contact management and screening. Despite new Na-
tional Program recommendations in Kenya to initiate
IPT in children under 5 years, major screening barriers
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including cost of screening and transportation prevent
child contacts from being brought into care for screening
and IPT initiation. Intervention Funded by TB Reach,
child contacts under five years exposed to smear positive
index cases in 18 clinics throughout western Kenya
became eligible for a ‘child contact screening package’
during a 17-month period. The package included
screening chest X-ray, transport fees for index case and
child, and registration fee. Outcomes included the
number of child contacts who were screened and their
diagnoses (active TB or IPT initiation) after program
completion.

Results and lessons learned: 18 sites underwent imple-
mentation; 4 failed to complete any tracking, screening,
or treatment initiation. Five sites initiated screening
during quarter 1; the remaining 9 sites were functional by
month 11. 631 child contacts under five years completed
screening. 522 (83%) children initiated IPT; 99 initiated
active disease treatment. Although 1137 smear positive
index cases were identified, only 540 of these were
queried regarding child contacts. Challenges included
limited healthcare staff to conduct interviews, data
collection difficulty, and child contacts transferring
treatment monitoring to other facilities.

Conclusions: IPT delivery to child contacts exposed to
tuberculosis can be improved by eliminating cost to
screening and transportation. However, challenges in
implementation of child contact screening and treatment
initiation and monitoring still exist.

22. A community-based approach to
reaching the missing ‘three million’

Nigeria: walking the walk with nomadic
populations: strategies that work

A Habib,” M Hamza," K Karaye," M Bello," B Usman,?
I A Abdulkadir? 'College of Health Sciences, Bayero
University, Kano, 2Faculty of Veterinary Medicine, Ahmadu
Bello University, Zaria, Nigeria.

Background: Nomadic societies are marginalized and
vulnerable to infections. Their relative illiteracy, culture,
pastoral lifestyle and living conditions with livestock
predisposes to Tuberculosis (TB), including bovine TB
especially among cattle herders. Community mobility
limits opportunities for detection and access to care.

Methods and Discussions: Lessons from cases and case
studies on TB among the nomadic Fulani in Nigeria and
the Manyatta TB project in Kenya will be discussed.
Clinical and socio-cultural factors among Fulani patients
attending our TB Directly Observed Therapy Short
Course clinic will be presented. Comparison will be
made to native populations in other parts of the world.
Results of a recent large integrated survey of TB
prevalence among 229 nomadic Fulani adult population
and 204 of their cattle herds in Rano, Kano, Nigeria will
be presented (2014). Use of SD Bioline TB Ag MPT64 in
speciation cattle and human mycobacterial isolates to aid
TB detection (9.6%) will be described. Practical inter-

ventions that increased smear microscopy, smear-positive
notifications, treatment outcomes and explored use of
Xpert® MTB/RIF among nomads in Nigeria will be
discussed.

Recommendations: Existing programmes for nomads
afford opportunities for absorption and integration of
TB services using the ‘One-World One-Health’ approach.
In Nigeria, the National Commission for Nomadic
Education has established an HIV/AIDS desk that
focuses on mobilisation and awareness campaigns, and
TB services could be provided along their migration
routes. Nomadic communities should be provided with
basic TB services, including education, counselling,
screening, detection and treatment. These services should
be taken to nomadic communities using novel outreach
approaches such as mobile units, extension services, case
management, directly observed care, and treatment
supporters linked to neighbouring facilities in a hub-
and-spoke model. Stronger collaborations are recom-
mended between veterinary programmes for nomads’
livestocks and TB/public health services. Community
participation should be encouraged to ensure the
sustainability of TB care delivery.

Conclusions: There is inequality, inadequacy and inac-
cessibility of TB services among nomadic populations
and concerted efforts should be made to improve care.

Nepal: community outreach challenges and
successes in a post-earthquake setting

R S Gopali," G Shrestha,' N Ishikawa,? K Okada?
'Department of Public Health, Japan-Nepal Health and
Tuberculosis Research Association, Kathmandu, Nepal; 2
Department of International Cooperation, Research Institute
of Tuberculosis/JATA, Tokyo, Japan.

Aim: To improve the health status of internally displaced
people by screening tuberculosis symptomatics for early
case finding.

Method: The earthquakes that struck Nepal in April and
May 2015 caused destruction of houses and massive
displacement of the population. Some of the internally
displaced persons live in overcrowded makeshift settle-
ments or share houses with their relatives, damage of
health care infrastructure and displacement of health
care workers lead to disruption of health care services,
including TB diagnostic and treatment services. The
National Tuberculosis Programme raised concern about
interruption of TB treatment and increased TB transmis-
sion due to overcrowding and appealed to partners for
support with early detection of TB among displaced
persons and host communities. JANTRA carried out
active screening of these populations through symptom
screening, mobile microscopy camps at highly affected
districts in Kathmandu valley. The bacteriologically
confirmed TB cases are referred for TB treatment in
nearby DOTS centres or volunteers.

Results: A total of 2783 people (1232 males and 1551
females) residing in the 10 IDP sites in Kathmandu valley
were screened for tuberculosis using a structural ques-
tionnaire. Among total screened 42% (1182) were found
with TB signs and symptoms. Among the total presumed
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cases, 85% participated in the microscopic camp
providing two sputum samples (morning and spot).
Seven (0.7%) new smear-positive TB patients were
diagnosed from this initiation and all the diagnosed
cases are referred to nearby DOTS centres for treatment.
Total 150 Female Community Health Volunteers and 10
Health Care Providers including laboratory staffs active-
ly participated to implement this approach closely with
health care providers working in local level.
Conclusion: The prevalence of tuberculosis in interven-
ing IDP sites is relatively high (700/100 000 population),
which is roughly four times higher compared than the
national prevalence estimated by the WHO (241/100
000). 56% of participants were female and 44% male,
which is unusual in NTP’s laboratory activity, where the
participation of males is always higher than females. On
the other hand, the segregate male and female prevalence
among total suspects examined, it is higher in males
0.78% (3/383) than females 0.64% (4/617). Similar
types of activities must be expanded to other IDPs to
determine the real prevalence of TB.

Greater Mekong sub-region: accessing hard-to-
reach populations in politically sensitive
settings

D Punpiputt,’* A Innes,'* K Z Aye,?* | Ling®* 'Asia Pacific
Regional Office, Family Health International, Bangkok,
Thailand; 2Myanmar Country Office, Family Health
International, Yangon, Myanmar; 3China Country Office,
Family Health International, Kunming, China; *USAID Control
and Prevention Tuberculosis Project, Bangkok, Thailand.

Background: Effective multidrug-resistant tuberculosis
(MDR-TB) control is a challenge for TB platforms and
health systems, as evidenced by the large diagnosis and
treatment gaps reported from global data. Despite
progress since 2009, fewer than 50% of estimated
MDR-TB cases worldwide were diagnosed in 2013,
and the global success rate remains <50%. The USAID
Control and Prevention Tuberculosis (CAP-TB) Project
has focused on strengthening MDR-TB control in the
Greater Mekong Sub-region of Yunnan Province, China;
Myanmar; and Thailand.

Response: Starting in 2012, the CAP-TB project devel-
oped a model for MDR-TB control using a ‘patient-
centered’ perspective to identify gaps in the health
system. The CAP-TB model starts with finding presump-
tive TB and MDR-TB patients in the community; linking
presumptive patients with the TB system for early
diagnosis and initiation of treatment; and supporting
those diagnosed throughout their 20-24 month regimen.
Community mobilization to support patients used both
standard and innovative methods: by engaging volun-
teers and outreach workers to provide support and
accountability through a bundle of patient-support
interventions; as well as through social media, creating
virtual communities comprising patients, peers with TB
or MDR-TB, and health care providers. This patient-
centered, community-mobilized model was developed
first in urban and centralized levels of the health system,

with the idea to adapt the model to more rural and
inaccessible areas in each country.

Results: In China, the project mobilized community
support for 79 MDR-TB patients diagnosed since May
2012 in Kunming, Yunnan Province, and improved
coordination between the hospital and public health
sectors to maximize continuity of care between inpatient
and community settings. These patients are currently
completing their treatment, with approximately 74%
treatment success rate, 17% loss to follow-up, and 1%
mortality. In 2014, the urban Kunming model was
adapted to the rural setting in Yunnan’s Zhenxiong
County, which has the highest number of TB patients and
second highest TB prevalence in the province. Scaling up
further, Xinjiang Province, which reports the second
highest TB prevalence in China, requested technical
assistance from CAP-TB to improve treatment success
rates. Political turmoil in Xinjiang likely contributes to
challenges for TB control; the Chest Hospital in Xinjiang
has now adapted CAP-TB’s social media strategy to
improve patient-provider communication with the over-
all goal to improve treatment adherence. In Myanmar,
the CAP-TB project has supported 1101 MDR-TB
patients since January 2013 in Yangon and Mandalay,
which are the centers for MDR-TB control in Lower and
Upper Myanmar. Developing a model based in these
regional centers has laid the foundation for expansion to
more rural and hard-to-reach areas of the country. These
MDR-TB patients in Yangon and Mandalay are com-
pleting their treatment with a success rate of approxi-
mately 75%. In Thailand, CAP-TB focused on Rayong
Province, which has the third highest MDR-TB case
notification rates among all provinces in Thailand. This
industrial, coastal province attracts internal migrants
from throughout the country as well as cross-border
migrants from Cambodia and Myanmar. Since 2012, the
CAP-TB project has supported 79 MDR-TB patients
currently on treatment in Rayong, focusing on building
multi-disciplinary teams at the provincial level that
coordinate among different levels of the TB system to
improve patient support. Treatment success rates for the
CAP-TB supported Rayong patients are currently 65%,
higher than the national average of 49%.

Conclusions: Developing a patient-centered model that
mobilizes the community, leverages technology and
social media, and strengthens TB platforms can impact
MDR-TB control. Strategic focus on urban, more central
levels of the TB system facilitates development of the
model, which can then be adapted to access marginal-
ized, hard-to-reach populations.



S24 Symposium abstracts, Friday, 4 December

23. Moving towards universal access to
drug susceptibility testing: progress and
challenges

Poor access to follow-on DST for rifampicin-
resistant (RR) TB cases: root-cause analysis
done in MSF projects in African & Asian
settings

M Rumaney,' E Fajardo,' C Metcalf,’ M Casenghi,?

M De Melo Frietas,? E Mbofana,* P Isaakidis,> E Mohr®
'Southern African Medical Unit, Médecins Sans Frontieres
(MSF), Operational Centre Brussels, Cape Town, South
Africa; 2Access Campaign, MSF, Geneva, Switzerland,;
3Mozambique Project, MSF, Operational Centre Brussels,
Maputo, Mozambique; “Zimbabwe Project, MSF, Operational
Centre Brussels, Harare, Zimbabwe; °India Project, MSF,
Operational Centre Brussels, Mumbai, India; ®South African
Project, MSF, Operational Centre Brussels, Cape Town, South
Africa.

In multidrug-resistant tuberculosis (MDR-TB) prevalent
settings, the World Health Organization (WHQO) recom-
mends that Xpert RIF-resistant results be confirmed with
the Line Probe Assay (LPA) or phenotypic drug
susceptibility testing (DST) before initiating patients on
treatment. For low prevalence settings a second Xpert
test should be performed and if RIF-positive, treatment
should be initiated while awaiting confirmation. LPA is
not routinely available in remote settings and is validated
for smear-positive samples only. DST is available as
centralised testing with long turnaround times (TAT) to
results, leading to lengthy transportation, cold-chain
requirements and poor sample quality. This study aims to
describe the challenges associated with confirmatory TB
testing, and the differences in high vs. low prevalent
settings, taking discordant results and its effect into
consideration. Qualitative and quantitative data was
collected from six sites — two high prevalent settings,
South Africa (Cape Town); India (Mumbai), and four
low prevalent settings Mozambique (Maputo; Tete);
Zimbabwe (Buhera); Kenya (Kiberia). Qualitative data
was collected via a survey. Quantitative data was
compiled by retrospective patient folder review from
2012-2014. Statistical analysis was performed using
Stata version 12 (StataCorp. Texas, USA). Qualitative
data analysis revealed: 1) a second Xpert test was
performed routinely in 1/6 sites, 2) the distance from
the health facility to the laboratory is between 10-
2000km, depending on the site, 3) 5/6 sites use road as
the medium of transport, 4) first line DST is performed in
all sites, 5) treatment is initiated without a DST result in
2/6, and while awaiting a DST result in 3/6, sites.
Challenges include sub-par transportation, sample con-
tamination, insufficient specimen volume, poor sample
quality, inadequate DST follow-up, delayed entry of
results, and missing data. Quantitative data analysis
presented using statistical analysis. There is an urgency to
strengthen diagnostic capacity to confirm DR-TB,
referral networks for sample transport and rapid result-
delivery. Although repeat testing increases cost, it offers a

practical alternative for resource limited settings to
decide on initiating treatment earlier while awaiting
DST confirmation.

Improving access to DST and adherence to
diagnostic algorithms: lessons learnt in Nigeria
through the Xpert MTB/RIF scale-up

P Nwadike," M Gidado," S Useni,' J Onazi," P Ajiboye,’
C Ehimanre,” R Eneogu,’ E Elom? '"KNCV/TB CARE 1
Project, Abuja, 2National Tuberculosis & Leprosy Control
Program, Federal Ministry of Health, Abuja, Nigeria.

Introduction/Background: Prior to Xpert MTB/RIF
implementation, Nigeria had only 2 functional culture/
DST laboratories. Conventional DST has a limitation for
access in a huge country like Nigeria with weak referral
mechanism and sample movement limiting the diagnosis
of DR- TB patients. Xpert MTB/RIF was adopted in
2010 with the aim of improving access to DST among the
increasing DR-TB patients. Currently the country has
144 Gene Xpert sites and 5 functional culture/DST
laboratories. The process of scaling up DST was
associated with updating of the diagnostic algorithm
from one priority group (Cat 2 failure) to eight priority
groups (PLHIV, Contact of DR-TB patients; children
with TB symptoms, EPT) among others. However,
because Xpert provided only RIF resistance, more
culture/DST were also scaled up for diagnostic confir-
mation of PMDT patients.

Objective: This paper describes the additional role of
GeneXpert MTB/RIF machine in providing access to
DST and early enrollment of patients for MDR-TB
management using multistage algorithm development
process

Methodology: This is a retrospective review of routine
quarterly report of both programmatic and supervision
reports to DST and Gene Xpert sites between 2011-2014.
Additionally, desks review of all the existing guidelines
were carried out.

Results: Prior to the adoption of the GeneXpert in 2011,
about 126 cases of DR-TB were diagnosed across the
country between 2007 and 2010 through culture/DST
and LPA in the five functional laboratories across the
country. In 2013, 10 652 presumptive DR-TB cases were
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screened using Xpert MTB/RIF; out of which 764 were
MTB detected/RIF resistant. Review and expansion of
the NTBLCP algorithm to include other priority groups
led to the screening of 24 313 using the Xpert machine in
2014, out of which 798 isolates were resistant to
Rifampicin.

Lessons learnt: Rapid expansion of either culture culture/
DST or Xpert MTB/RIF to increase DST access will be
difficult to achieve without proper logistics for referral
and sputum transportation

Conclusion: Access to DST and adherence to algorithms
has improved via Xpert scale up and appropriate
coordination by the NTBLCP with increased and
targeted supportive supervision funded by partners.

24. Why and how to use tobacco taxes as
funding mechanisms for financing health
in low- and middle-income countries

How tobacco taxes can be used to create
funding mechanisms for health financing

J Tesche Tobacco Control, International Union Against
Tuberculosis and Lung Disease, Edinburgh, UK.

The lack of sufficient funding for health is a serious issue
in many countries. Increasing tobacco taxes is one way of
increasing government revenues, including funding for
health. There is ample scope to increase tax rates and
cigarette prices in order to increase revenues and funding
for health since tax rates in most countries remain below
rates recommended by the WHO (total taxes of at least
75% of the retail sales price (2015 Report on the Global
Tobacco Epidemic). Comparable retail prices of ciga-
rettes are also significantly lower in middle and lower
income countries than in richer countries. There are
theoretical and practical arguments both for and against
earmarking. Economic theory can support earmarks, but
only in the case of a benefit or user fee. Since smokers use
more health resources than others this is an appropriate
use of dedicated funds. Politically, voters are more likely
to support an increase in taxes if they know that the
money is going toward health. One argument against
earmarks is that they are irrelevant in that funds are not
secure, they can be used for other purposes. Earmarked
funds decrease the flexibility of elected governments. If
the funds go to an off-budget fund, there can be a
decrease in transparency as well. Governments may also
decrease budget allocations for health if a dedicated tax
source goes directly to the health sector or such dedicated
revenues may be insufficient to cover expenditures over
time. If tobacco taxes are to be earmarked for health,
there are a number of decisions that follow: How much
of which taxes will be used and will they be used for
health in general or more specific areas like cancer
research? Will the earmark be ‘hard’, passed in legisla-
tion or ‘soft’, with only a stated intention of where funds
should be used? Are the funds allocated through a direct
line in the budget, and if so, along with other funds or
used only for health? If funds are off budget, is it through

a government fund or a separate foundation? In practice,
a wide variety of earmarks and uses are in use, including
health, research, cancer treatment and health promotion.
Fewer countries fund tobacco control directly. The
central issue is the need for governments to commit
sufficient resources for health. Increasing revenues from
tobacco taxes makes it easier for governments to make
that commitment and there is ample space to increase
tobacco taxes in most countries.

25. Can tuberculosis immunisation
prevent initial infection (not just disease
complications)?

What is the evidence that BCG prevents
infection?

T Hawn School of Medicine, University of Washington,
Seattle, WA, USA.

The development of effective immunoprophylaxis
against tuberculosis (TB) remains a global priority, but
is hampered by a partially protective Bacillus Calmette-
Guérin (BCG) vaccine and an incomplete understanding
of the mechanisms of immunity to Mycobacterium
tuberculosis. Thus far, preventing TB disease, rather
than infection, has been the primary target for vaccine
development. Several areas of research highlight the
importance of including pre-infection vaccines in the
development pipeline. First, modeling data indicate that
a pre-infection vaccine would have high population-level
impact for control of TB disease. Second, targeting host
responses that prevent infection may be more effective
during acute as compared to chronic infection. Third,
epidemiologic data from natural history studies indicate
that resistance to M. tuberculosis infection occurs in a
small percentage of the population. Fourth, retrospective
case-control studies suggest that BCG is associated with
protection from infection. Together, these areas suggest
biologic plausibility and epidemiologic support for
expanding the focus of TB vaccine development efforts
to include prevention of infection as a primary goal along
with interventions that reduce transmission and reacti-
vation.

Defining TB infection

E Nardell Global Health Equity, Brigham & Women'’s
Hospital, Harvard Medical School, Boston, MA, USA.

The question of whether TB immunization can prevent
infection is heavily dependent on the definition of
infection in the absence of microbiologically proven
disease. Until recently, vaccines like BCG that can
convert the tuberculin skin test (TST) could not be
studied for their ability to prevent infection as defined by
the TST. The advent of interferon gamma release assays
(IGRAs) have already provided observational evidence
that BCG appears to reduce IGRA positivity among
contacts of active disease — another common definition of
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infection. But both TST and IGRAs are indirect
immunological markers of response to infection, not
infection itself, and recent studies suggest the potential
for transient TST and IGRA positivity, presumably
correlating with transient infection — a foreign concept
in traditional TB pathogenesis. Failure to reactivate TB
under the pressure of immunosuppression has been used
in the laboratory to further define the presence or
absence of infection. Less invasively, long-term follow
up of presumed human infection in normal and
immunocompromised hosts who decline chemoprophy-
laxis provides another window to true infection vs. a
harmless residual immunological footprint of infection.
Potential for disease as a marker of infection, however, is
complicated by differences in strain virulence, host
resistance, and perhaps dose. The definition of infection
in humans is clearly harder to assess than in experimental
animals where organs can be cultured. Moreover, the
question has been raised on whether infections prevented
by immunization are primarily those that might naturally
clear infection anyway, with little or no impact on those
who become infected and progress to disease. Clearly the
question is complex and perhaps not answerable with
today’s tools. For now, vaccine impact on infection might
best be studied in animal models where true infection can
be investigated thoroughly. In humans, outcomes should
include both immunological markers of infection and
progression to disease.

Immunisation to prevent TB infection of
medical travelers: the TIPI trial

N Aronson,' E Nardell? 'Infectious Diseases, Uniformed
Services University of the Health Sciences, Bethesda, MD,

2Global Equity, Brigham and Women'’s Hospital, Boston, MA,
USA.

An increasing number of students, physicians, research-
ers, other healthcare personnel, and humanitarian groups
from areas of low risk travel to work in areas of the
world where the incidence of TB (including MDR- and
XDR-TB) is high. These workers are at risk for infection
and disease from these resistant TB strains. Several
studies and unpublished data indicate that TB infection
risk for travelers to high burden countries is significant
with estimates ranging from 4-8%. The primary objec-
tive of this proposed clinical trial is to test the hypothesis
that BCG immunization can reduce the occurrence of
Mycobacterium tuberculosis infection as measured by
interferon gamma release assay (IGRA) conversion in
BCG vaccinated recipients as compared to placebo
recipients. This presentation will introduce the details
of the TB Immunization to Prevent Infection (TIPI)
clinical trial.

Implications for vaccine clinical trials
L Schrager Scientific Affairs, Aeras, Rockville, MD, USA.
Developing a vaccine capable of preventing established

infection with Mycobacterium tuberculosis represents an
intriguing and lofty goal among TB vaccine developers.

In addition to the significant challenges inherent in
developing a vaccine capable of preventing established
M. tuberculosis infection, designing clinical trials to
actually prove vaccine efficacy for this endpoint presents
an additional level of complexity. Currently, a Phase 2
‘proof of concept’ clinical trial assessing the potential of
two M. tuberculosis vaccines to prevent M. tuberculosis
infection is ongoing. This trial, however, is utilizing
prevention of M. tuberculosis infection as an indicator of
biological activity, intended to ‘de-risk’ future trials
geared to assess the ability of vaccines to prevent active
TB disease. A pivotal Phase 3 trial with the object of
establishing prevention of M. tuberculosis infection as a
licensable endpoint will necessitate far more regulatory
scrutiny as compared to the prevention of disease
endpoint. One critical issue that will have to be clarified
before such an approach is likely to be viable from a
regulatory perspective is the reliability of the currently
available interferon gamma release assays (IGRAs) to
accurately identify new M. tuberculosis infections among
an uninfected population. Another likely regulatory
concern is the uncertainty surrounding the actual effect
a vaccine that is less than 100% efficacious in a
prevention of infection study may have in preventing
M. tuberculosis disease. While disease cannot occur
absent infection, there is a theoretical concern that those
in whom a vaccine prevents infection may be the
approximately 90% of persons who would otherwise
control M. tuberculosis for life, rather than the approx-
imately 10% of individuals who will eventually develop
disease, thereby having no real effect on TB disease
outcomes. Unless these issues can be addressed, vaccines
developed to prevent the establishment of M. tuberculo-
sis infection may find their most efficient pathway to
licensure via a Phase 3 clinical trial intended to prevent
TB disease among persons initially uninfected with M.
tuberculosis, considering that more than half of the
persons who develop disease are likely to do so within the
two years following initial infection. Sample size
estimates that will provide insight as to the potential
feasibility of this approach will be presented.

26. WHOV/ERS initiative on e/mHealth in
tuberculosis and tobacco control

The WHOVERS initiative to improve e-/mHealth
for TB and tobacco control: concepts and
progress

D Falzon,' S Aliberti? 'Global TB Programme, World Health

Organization, Geneva, Switzerland; 2University of Milan
Bicocca, Milan, Italy.

Tuberculosis (TB) remains a major global public health
concern. Information and communication technologies
(ICT) present new possibilities to address this challenge
on different fronts. Various innovative digital health
projects have been initiated by TB programmes and
technical partners worldwide to support their TB care
and prevention efforts. The fast rate with which ICT have
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advanced and diversified in recent years creates increas-
ing opportunities: by mid-2015 there were over 7.5
billion mobile phone connections globally, and about
40% of the world’s population had an internet connec-
tion. The World Health Organization (WHO) and the
European Respiratory Society (ERS) have joined forces to
promote the broader use of state-of-the-art ICT to the
benefit of TB patients. In line with WHO’s post-2015 End
TB Strategy, the two organisations are looking beyond
traditional entry-points to support TB care and preven-
tion. These include the use of e/mHealth interventions to
improve the management of comorbidities (e.g diabetes)
and health risks (e.g. tobacco smoking) which frequently
overlap in the TB patients. In February 2015, the two
organisations jointly organised a technical consultation
in Geneva on digital health for TB and tobacco control.
As a result of this discussion, the participants identified
priority digital health products for future focus and target
product profiles (TPPs) were elaborated for these
concepts (www.who.int/tb/areas-of-work/digital-health/
). WHO appointed a ‘Global Task Force on digital health
for TB’ and this group is now taking forward the
continued development of the TPPs and country case
studies to study these concepts at large scale. Case studies
are now being mounted in Belarus, the Republic of
Moldova, and elsewhere. It is envisaged that these studies
will cover a diversity of products, including electronic
tools for active TB drug safety management and
monitoring, video observed therapy, connected diagnos-
tics, and eLearning. The presentation will report on the
early outcomes of the WHO/ERS collaboration, the
rationale and content of the TPPs, the anticipated
activities into 2016, and the ‘Digital Health for the End
TB Strategy: an agenda for action’ which the two
organizations have developed together.

Improving and increasing evidence: from pilot
to clinical trials to scaled mHealth interventions

R Lester Medicine, University of British Columbia, Vancouver,
BC, Canada.

Mobile and electronic health (mHealth and eHealth)
provide exciting new opportunities to support tubercu-
losis (TB) and tobacco control efforts. Low cost cellular
phones and improving internet access has made these
innovations particularly attractive for overcoming barri-
ers to prevention and care in resource-limited settings and
among vulnerable populations worldwide. The evidence
of effectiveness of these interventions for TB and tobacco
control or related conditions is highly variable, but
continues to rapidly emerge. Many initiatives are
launched as pilot projects, raising fears among some as
causing ‘pilotitis’ (health system inflammation from too
many disconnected interventions that have been found
successful without being brought to scale). Other projects
are implemented broadly and at high cost with little
evidence of health outcome effectiveness. In between,
some high- (and poor-) quality evidence has emerged for
both prevention (e.g., text2stop smoking cessation) and
for treatment support (e.g., WelTel medication adherence
support via SMS and video observed therapy (VOT)

monitoring). The quality evidence available is not all
positive, but is necessary to inform what works and what
doesn’t so that the best investments in health systems can
be made in an impactful and timely way. In this talk, we
will briefly review the current evidence and discuss a
system of developing evidence over the implementation
spectrum - from formative research through pilot studies,
efficacy and effectiveness studies, and ultimately program
monitoring and evaluation at scale. Given the novelty of
such systems in healthcare settings, issues such as
technical capacity (e.g., cellular and wifi availability),
privacy protection, policy and procedures in clinical
environments, and resource / staff availability as well as
stakeholder buy in and sustainable business models are
critical evaluative considerations for adopting these
innovations at scale. As such, ‘implementation science’
is increasingly recognized as a necessary research area to
help bridge the evidence to practice gap for best practices
and impact at scale.

Development of target product profiles for
‘connected diagnostics’ in TB

D M Cirillo," C Denkinger? 'San Raffaele Scientific Institute,
Milano, Italy; ?FIND, Geneva, Switzerland.

eHealth solutions offer a unique opportunity in the
operationalization of TB care to meet the EndTB strategy
put forward by the WHO. Target product profiles (TPPs)
can describe eHealth solutions that target priority needs
of TB programmes in further detail and thus provide a
strategic planning tool as well as a communication tool
for investors and stakeholders. Diagnostic tests are a
cornerstone of TB control in guiding appropriate therapy,
infection control and surveillance. However, often the use
of data generated by diagnostic tests is lost or reaches
decision makers only with substantial delays particularly
in decentralized settings. Decentralization of user-friend-
ly, sophisticated diagnostics platforms has been started
with GeneXpert and has shown that the benefit for
patients and for the public health system in general. Even
more decentralized platforms are on the horizon (e.g.,
Omni or Alere Q). These tests will on the hand facilitate
direct patient management at the point of care; on the
other hand the decentralization will pose challenges to
ensure the appropriate data transfer for stock manage-
ment, surveillance and reporting. Automated transfer of
data generated by a diagnostic instrument using commu-
nication technology directly to the relevant individuals
such as clinicians, public health officials and the patients
themselves can overcome this. This enables shorter time
to diagnosis, error reduction from data copy and transfer,
collection of epidemiological data for analysis and
planning interventions and also direct device and user
management. A future TB test, independently from its
size and location, should aim at having a simple way to
report the results through connectivity-enabled diagnos-
tics alongside appropriate data repository solutions and
data presentation applications.
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Diversifying approaches to eLearning for TB
and tobacco control

M Dias,” C Gratziou? '"World Health Organization, Geneva,
Switzerland; 2European Respiratory Society, Athens, Greece.

Both TB and tobacco are major global public health
concerns, causing millions of deaths each year. There is a
strong association between smoking and TB, with each
fuelling the other’s impact. Information and communi-
cation technology could provide new solutions and
avenues for joint action on both of these diseases. The
World Health Organization (WHO) and the European
Respiratory Society (ERS) have joined forces to support
broader use of state-of-the-art information and commu-
nication technologies to the benefit of TB patients and
tobacco users.! Following a joint WHO/ERS technical
consultation on the role of digital health in TB care and
prevention and tobacco control in February 2015, a
number of e/mHealth eLearning products were identified
as advantageously positioned to make an impact on
global health efforts. These included: i) Comprehensive,
e-Learning web-based courses on TB and smoking
cessation approaches, optimized for mobile devices and
equipped with visual instruction aids aims to help
building capacity and skills of health professionals and
ultimately facilitate the detection of TB among smokers
as well as increase the number of people that stop
smoking; ii) An online portal for patients to retrieve
reliable information about their disease, treatment
options and the risks of smoking; and iii) A clinical
decision-support tool to facilitate the daily work of
practitioners and reduce the number of sub-optimally
treated patients. This presentation will highlight how
new eLearning opportunities via the internet and mobile
computing devices can be integrated into the work of TB
programmes in line with WHO’s End TB Strategy and the
evidence-based strategies recommended by WHO’s
Framework Convention on Tobacco Control. Novel
approaches such as gamification and peer-education will
be reviewed. The potential impact and benefit of all these
eLearning resources for people with TB and tobacco
users will be presented.

Reference

1 Falzon D, Raviglione M, Bel E, Gratziou C, Bettcher D, Migliori G B.
The role of eHealth and mHealth in tuberculosis and tobacco control: a
WHO/ERS consultation. Eur Respir J 2015; 46: 307-311.

E-/mHealth initiatives for TB patients in Belarus
and other European countries

A Skrahina,’ D Klimuk,' D Falzon,? M Dara,?

P De Colombani,® A Dadu,?® V Rusovich* "Ministry of
Health, Republican Scientific and Practical Centre for
Pulmonology and Tuberculosis, Minsk, Belarus; 2Global TB
Programme, World Health Organization (WHO), Geneva,
Switzerland; *WHO Regional Office for Europe, Copenhagen,
Denmark; “WHO Country Office, Minsk, Belarus.

Background: Information and communication technolo-
gies (ICT) could strengthen the fight against TB.
However the potential of the ICT to combat TB/MDR-
TB still remains largely untapped, particularly in high

TB/MDR-TB burden and Former Soviet Union (FSU)
countries. Nevertheless, national TB programmes
(NTPs) in many countries have embarked upon pilot
projects to study how eHealth (electronic health) and
mHealth (mobile health) can be used to help their efforts
in the care and prevention of TB and multidrug-resistant
TB (MDR-TB).

Methods: We describe achievements and challenges in
integrating ICT for different aspects of the work of NTPs
of some European FSU countries (Belarus, Moldova).
Digital health products are considered under four
functions: patient care, surveillance and monitoring,
programme management and eLearning.

Results: In Belarus, the first steps in the development of
electronic TB register were taken in 2006. In 2009, with
the support of the Global Fund (GF) a module for the
electronic registration of drug-susceptible TB cases was
developed and implemented. This work was continued in
2012 when a component for drug-resistant TB was added
and in 2013 with the addition of a TB laboratory
informatics component. Since 2014, a drug management
component has been under implementation. All register
components comply with WHO requirements. An
electronic database to evaluate safety and effectiveness
of MDR-TB regimens which include new and repurposed
drugs is also under development. Projects for the future
include eLearning on PAL and video-observed therapy
(VOT) for MDR-TB patients. TB/MDR-TB patients
always face challenges to comply with the demands of
daily long term treatment and many do not complete
treatment as prescribed. mHealth could facilitate bidi-
rectional exchange between patients and health care
providers. Treatment interruption and loss to follow-up
could be alleviated. Belarus NTP is on its way to the
development of mobile digital health product and
regulatory base for eDOT that are aligned to the
challenges posed by TB to health care providers and
patients. VOT/DOT RCT has been started in Moldova
earlier this year, employing low-cost tablet computers to
clinics.

Conclusion: The ICT shows promise in TB/MDR-TB
care. The process for designing, building and rolling out a
digital application needs to embrace a broad cross
section of representative users and policy makers.
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27. Building on emerging knowledge to
develop novel regimens for paediatric
drug-resistant TB

Global treatment outcomes in children with
paediatric MDR-TB: systematic review and
meta-analysis

E Harausz,'? A Garcia-Prats,” H S Schaaf,” A Hesseling,’
J Furin,® R Menzies,* S Law,* J Seddon® "Department of
Paediatrics and Child Health, Faculty of Medicine and Health
Sciences, Stellenbosch University, Desmond Tutu TB Centre,
Cape Town, South Africa; 2Military HIV Research Program,
Bethesda, MD, *Harvard Medical School, Harvard Medical
School Department of Global Health and Social Medicine,
Boston, MA, USA,; “Respiratory Epidemiology and Clinical
Research Unit, Montreal Chest Institute, McGill University,
Montreal, QC, Canada; *Department of Paediatrics, Imperial
College London, London, UK.

Background: There is limited evidence on the optimal
treatment of MDR-TB in children. Although outcomes in
children are good (>80% treatment success), MDR-TB
treatment duration is long, requiring the use of toxic
drugs. We reviewed existing evidence on the treatment of
MDR-TB in children to inform updated global treatment
guidelines on paediatric MDR-TB.

Methods: This was a systematic review and individual
patient data (IPD) meta-analysis of published and
unpublished studies of MDR-TB treatment in children.
We conducted a comprehensive search for articles and
conference abstracts without language restriction. Ex-
perts and clinicians in the field were contacted to identify
additional data. Cohorts were eligible regardless of study
design if they included >3 children <15 years treated for
MDR-TB and had treatment outcomes reported. Authors
were contacted to provide IPD on key factors, including:
HIV status, source case information, culture-confirmed
vs. clinical diagnosis, disease severity, drug susceptibility,
duration and use of drugs, sputum conversion and
treatment outcomes.

Results: The majority of data came from directly
contacting experts in the field; 28 authors and centers
contributed IPD data. The literature search yielded 2673
articles or conference abstracts; 201 full-texts were
reviewed; of these, 55 were eligible and from authors
we had not yet contacted. They were contacted and 3
provided IPD. 997 children from 18 countries were
included: median age 7 years; 40% were male. HIV status
was documented in 850; 40% HIV-infected. 60% of cases
were bacteriologically confirmed and 40% were clinically
diagnosed. 250 children had extrapulmonary TB. Cul-
ture-confirmed extensively drug-resistant TB was docu-
mented in 35 children. Successful treatment outcomes
(cured or treatment completed) were documented in
77%, while 1.5% failed treatment, 10% died, 6% were

lost to follow-up and 5.5% were not evaluated. Most
regimens included pyrazinamide, prothionamide/ethion-
amide, a fluoroquinolone and a second-line injectable;
51% used cycloserine/terizidone and few used high-dose
isoniazid, clofazimine and linezolid. Analysis of associ-
ations of outcomes with individual drugs and treatment
durations, controlling for key covariates, is ongoing.
Conclusions: This IPD meta-analysis on MDR-TB
treatment outcomes in children promises to be a rich
source of information to help inform improved treatment
of children with MDR-TB.

Emerging data on PK and safety of levofloxacin
and amikacin informs care and design of new
regimens

A Garcia-Prats," H R Draper,’ S Thee,"* A Hesseling,’

H S Schaaf,’ P Denti,? H Mcllleron? 'Department of
Paediatrics and Child Health, Faculty of Medicine and Health
Sciences, Stellenbosch University, Desmond Tutu TB Centre,
Tygerberg, ?Division of Clinical Pharmacology, University of
Cape Town, Cape Town, South Africa; *Department of
Paediatric Pneumology and Immunology, Charité
Universitdtsmedizin Berlin, Berlin, Germany.

Levofloxacin is currently the most frequently used
fluoroquinolone for multidrug-resistant tuberculosis
(MDR-TB) treatment and prevention in young children;
the current levofloxacin dose used in practice is 10-
15mg/kg once daily. The second-line injectable TB
medications are used routinely in MDR-TB treatment
regimens, at a recommended paediatric once daily dose
of 15-30 mg/kg. However the pharmacokinetics of
levofloxacin and the injectables have not been well-
characterized in children with MDR-TB. The injectables
are associated with permanent sensorineural hearing loss
in up to 25% of children receiving them long-term, likely
related to the total cumulative drug exposure. An
ongoing observational study in Cape Town, South
Africa, is evaluating the pharmacokinetics and safety of
multiple second-line antituberculosis drugs in HIV-
infected and uninfected children with MDR-TB. We
have previously reported data from this study on the
pharmacokinetics and short-term safety of levofloxacin
at a dose of 15 mg/kg in a limited number of young
children with MDR-TB (2=22), demonstrating a median
maximum plasma concentration (Cy.y) of 6.79 mg/ml
and a median area under the concentration time curve
(AUCq.inf) of 32.9 pug*h/ml, which are well below those
seen in adults following the currently recommended 750
mg once-daily dose (Cpax 8.6 pg/ml, AUC(.54 90.7 pug*h/
ml). Preliminary data on amikacin pharmacokinetics in
28 children with MDR-TB at an intramuscular dose of
20 mg/kg showed a median C,,,, of 47.1 pg/ml, which is
above the currently proposed target C,,, of 35-45 pg/ml
in a large proportion of children. Based on this data, we
have now evaluated the pharmacokinetics and safety of a
higher dose of levofloxacin (20 mg/kg) and a lower dose
of amikacin (15 mg/kg). We present here emerging data
from this study on the pharmacokinetics of levofloxacin
in >100 children with MDR-TB at doses of 15 mg/kg
and 20 mg/kg, using state of the art pharmacometric
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modeling. We will also present data on the pharmaco-
kinetics and safety of amikacin given at both the 20 mg/
kg once daily and at a reduced dose of 15 mg/kg once
daily. We will discuss the implications of this data for the
design and evaluation of novel, more optimal, safer, and
better-tolerated regimens for the treatment and preven-
tion of MDR-TB in children.

Compassionate use of bedaquiline and
delamanid in children with MDR-and XDR-TB:
early experiences and challenges

M Tadolini," L D’ambrosio,?>* G B Migliori,>* R Centis,?
S Esposito® 'Department of Medical and Surgical Sciences,
Alma Mater Studiorum University of Bologna, Infectious
Diseases Unit, Bologna, ?World Health Organization
Collaborating Centre for TB and Lung Diseases, Fondazione
S. Maugeri, Care and Research Institute, Tradate, Italy;
3European Respiratory Society (ERS), Secretary General,
Lausanne, “Public Health Consulting Group, Lugano,
Switzerland; *Department of Pathophysiology and
Transplantation, Universita degli Studi di Milano, Fondazione
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Pediatric
Highly Intensive Care Unit, Milan, Italy.

Multidrug-resistant tuberculosis (MDR-TB) is a serious
obstacle to TB control. Delamanid and bedaquiline are
novel anti-TB agents recently approved for the manage-
ment of MDR-TB patients. Both of them have been
approved for adults only. Our group described a case of
compassionate delamanid use in a 12 years old child
(male, native Italian) who was diagnosed in October
2013 with laryngeal and pulmonary TB, with positive
smear on gastric aspirate. When the drug susceptibility
test (DST) results became available (showing resistance
to all first- and second-line drugs except para-amino-
salicylic acid (PAS) and linezolid), the initial regimen
with ethambutol, pyrazinamide, high-dose isoniazid and
moxifloxacin was re-designed (Figure). After an initial
clinical and radiological improvement, the patient
experienced gastric aspirate direct smear reversion to
positive and progressive clinical deterioration. In order to
select the most appropriate treatment regimen, the ERS/
WHO TB Consilium platform was used and four
different world experts in paediatric MDR/XDR-TB
management were consulted. All of them recommended
the inclusion of one of the newly approved TB drugs in a
regimen including also meropenem and clofazimine.
Following the experts’ recommendations, delamanid was
procured in 10 days via the manufacturer and treatment
initiated, with close monitoring of the patient. After
treatment revision and delamanid introduction (Figure),
a rapid and sustained clinical and radiological improve-
ment was observed, with gastric aspirate bacteriological
conversion. The regimen was tolerated very well with no
major side effects onset. This case shows that there is an
urgent need of expanding the access to new drugs for
children, through the development of a consensus-based
roadmap to ensure new drugs rational use. In our
experience, in the absence of a pre-existing national
authorization process for the compassionate use of an
unregistered drug (formally approved in Europe for

adults only), the TB Consilium experts’ opinion played a
crucial role in obtaining clearance from Italian regulato-
ry bodies. Building on the newly published data on
pharmacokinetics, safety and efficacy of delamanid in
children, it is essential to stimulate similar clinical trials
on bedaquiline in pediatric population. At the same time
it is important to ensure rapid access to the new drugs
through compassionate programmes in selected cases, to
save patients’ lives and to break the transmission cycle.

28. End TB, end MDR-TB

Prioritisation: mapping the hotspots—fighting
TB in urban settings

R Orejel "Programa Nacional Tuberculosis, México, DF,
Mexico.

Background: It is widely known that there is a higher-
burden of TB in urban areas than in rural areas. This is
largely because of the living conditions in poor marginal
neighborhoods. Various publications have pointed out
that a 48% of high-burden TB is not attributed to health
services, but rather to the social determinants of health.
The reason for this that the options of intervention should
be out of health services. However, it is necessary to build
and create alliances with the other (The National Crusade
against hunger ‘Cruzada Nacional Contra el Hambre’,
Department of water ‘CONAGUA’ Housing sector, etc).
Design/Methods: 31 municipalities were selected that
have 100 or more cases of tuberculosis in all its forms. In
Mexico these municipalities account for 48 % of all cases
in the country. An epidemiological mapping was carried
out for each municipality to select are as to intervene in
considering other epidemiological indicators such as low
detection rates or curing, high percentages of dropouts or
MDR-TB. From the selected municipalities, 31 coordi-
nators in the TB Program were instructed to work on a
different work plan where social determinants can be
addressed and get existing health suppliers involved in
each municipality using the model “Big Cities” by
proposed PAHO/WHO. It was recommended to work
with private pharmacies, private clinics, schools, textile
factories and assembly plants, as well as Alcoholics
Anonymous, midwives, churches and others. The Na-
tional Program is monitoring that the work plans are
being carried out. In the following September there will
be results of this initiative.

Results: In a period of 4 months, 50 respiratory
symptomatic have been detected along with 2 confirmed
cases.
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Conclusion: The alliances with other sectors can
contribute to increasing case detection and bettering
the quality of life for those affected by TB.

Making the case: TIME and One Health
modelling the epidemic and the impact of
interventions

M Lalli," R Houben,' A Gebhard,? B H Nguyen,?

N V Nhung? 'London School of Hygiene & Tropical Medicine,
London, UK; 2KNCV Tuberculosis Foundation, The Hague,
Netherlands; 3National Tuberculosis Control Programme,
Hanoi, Viet Nam.

Mathematical modelling is increasingly being used in the
policy development cycle to generate evidence that can
inform policy decisions. Modelling provides a rational
framework in which assumptions can be made explicit
and combined with data, which can be used to support an
Investment Case for national and international funders.
However, mathematical models are often not accessible
for policy makers in low- and middle-income countries
due to the complexity and required expertise. The TIME
modelling suite was developed by The London School of
Hygiene & Tropical Medicine in partnership with Avenir
Health as a user-friendly modelling tool that can be used
in-country. TIME works in conjunction with One
Health, a costing and financing tool for strategic health
planning. TIME and OneHealth have been used in Viet
Nam to inform policy discussions and the development of
the Concept Note to the Global Fund to Fight AIDS,
Tuberculosis and Malaria. Through discussions with the
Viet Nam National TB Control Programme, KNCV and
LSHTM, local epidemiological and costing data were
collected and used to populate the TIME and OneHealth
models. The models were then used to generate
projections of the TB epidemic and associated costs,
with a focus on the potential impact of new MDR-TB
policies. We will present the methods and results of this
process, highlight achievements and lessons learned.

This work was initiated by the KNCV Tuberculosis Foundation and
funded by WHO.

29. Pneumonia in children and adults
beyond 2015

Pneumonia in adults in resource-limited
settings: an update

C Feldman Department of Internal Medicine, University of
the Witwatersrand, Johannesburg, South Africa.

A number of challenges exist with regard to the diagnosis
and management of community-acquired pneumonia
(CAP) in adults in resource-limited settings, not least of
which are a lack of adequate local data on which to base
important clinical decisions. Appropriate treatment
recommendations and guidelines are therefore not
usually available in these settings and patient manage-
ment is often not standardized. In resource limited
regions, human immunodeficiency virus (HIV) infections

and tuberculosis tend to be more common, so that CAP
occurring in these patients is a more complex clinical
problem, with a broader spectrum of possible pathogens,
including unusual and/or opportunistic pathogens. There
also tends to be a higher mortality, particularly in
severely ill cases, and especially among those with
advanced immunocompromise. Early diagnosis, assess-
ment of disease severity and institution of appropriate
empiric antibiotic therapy are all important means of
decreasing the mortality from CAP; unfortunately each
of these face potential challenges in resource-limited
regions. With regard to likely microbial aetiology, a full
range of diagnostic tests is often not available. While
severity of illness scoring systems have been thoroughly
studied in well-resourced areas, few have been validated
in resource-limited settings. Furthermore a broad range
of antibiotics are often not available in resource-limited
situations. In contrast, studies have clearly indicated that
collection of local epidemiological data and the devel-
opment of locally appropriate guidelines based on the
available information can go a long way to improving the
outcome from CAP in resource-limited settings.

HIV-related pneumonia: towards elimination
beyond 2015

M Kelly 'Department of General Pediatrics, Duke University
Medical Center, Durham, NC, USA.

More than 150 million episodes of pneumonia occur
each year among children. Most child deaths from
pneumonia occur in sub-Saharan Africa and South-East
Asia. In these regions, HIV remains a major obstacle to
reducing pneumonia-related mortality in children. Pneu-
monia is the leading cause of death among HIV-infected
children, and the aetiologies and treatment outcomes in
these children differ from HIV-negative children. HIV-
infected children have a higher incidence of bacterial
pneumonia, particularly caused by Streptococcus pneu-
moniae, and are at risk for pneumonia caused by the
opportunistic pathogens Pnreumocystis jirovecii and
cytomegalovirus. HIV-infected children with pneumonia
also have worse short-term outcomes and a higher case-
fatality than HIV-negative children. In some highly
endemic countries, the incorporation of antiretroviral
therapy into antenatal services has markedly reduced
mother-to-child HIV transmission and, in turn, led to
rising numbers of infants who are exposed to HIV in
utero but do not acquire the virus. Despite the absence of
HIV infection, HIV-exposed, uninfected children have
immune abnormalities and are also at higher risk of
pneumonia and death during early childhood. The
presenter will discuss the current global burden and
diagnostic and treatment strategies for pneumonia
among HIV-infected children as well as new data on
the aetiologies and outcomes of pneumonia among HIV-
exposed, uninfected children. Finally, strategies aimed at
eliminating HIV-related pneumonia beyond 2015 will be
reviewed, including the prevention or early identification
of infant HIV infection, cotrimoxazole prophylaxis, and
vaccination against respiratory pathogens.
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30. Eliminating the burden of TB in
indigenous populations

Latin America region disaggregates TB data on
indigenous populations: progress in Mexico
and Colombia

M Del Granado,’ S Guessoum,' S Del Pino’
'"Communicable Disease and Health Analysis Department;
Gender and Life Course Department, Pan American Health
Organization, Washington, DC, USA.

Despite progress in terms of economic and social
development, Latin America continues to be one of the
most inequitable and unequal regions in the world. The
indigenous peoples of Latin America continue to face
discrimination and are left to live in poverty. In Latin
America there are 826 different indigenous groups with a
total population of 45 million. The health conditions of
the indigenous population indicate high levels of
morbidity and mortality with regards to diseases of
inequality such as tuberculosis (TB). TB remains a
serious public health problem in Latin America. In
2013, WHO estimated that there were 270 600 new TB
cases and 16 080 TB deaths. The Latin American
countries reported 208 400 new TB cases (77% of
estimated) for the same year. This specific analysis was
possible only in Brazil, Colombia, Mexico and Venezu-
ela. These countries possess TB information systems with
nominal records, as well as the inclusion of the variable
of ethnicity. The analysis was done for 2010-2014. By
2010, Brazil’s indigenous population represented 0.5%
of the total population and 1% of new TB cases with RR
of 2.3; in Colombia 7% of all TB cases in the country are
concentrated in 3.4% in the indigenous population with
RR of 2; the TB incidence in Mexico in indigenous is
lower than the national incidence with a RR of less than
1. In Venezuela the analysis was carried out for 2010 to
2014, during which we observed a decrease of the TB
incidence in the country by 1.1% per year and 15.7% per
year for the indigenous population. This analysis was
limited, however by the lack of population projections of
indigenous and the bias linked to their self-identification.
This is possibly attributed to the double stigma of being
identified as indigenous and a TB patient.

Explaining trends in TB rates in North American
indigenous populations

K Dehghani,"” E Robinson,"” B Soborg,? J Picard,?

G Alvarez,* M Cooper,® R Long,® Z Lan” " Public Health
Department, Cree Board of Health & Social Service of James
Bay, Montreal, QC, Canada; Statens Serum Institut,
Copenhagen, Denmark; *Public Health Department, Nunavik
Regional Board of Health & Social Services, Kuujjuag, QC,
“Divisions of Respirology & Infectious Diseases, University of
Ottawa, Ottawa, ON, Canada; *Department of Health &
Social Services, Government of Alaska, Anchorage, AK, USA,
®Department of Medicine, University of Alberta, Edmonton,
AL, "McGill University, Montreal, QC, Canada.

Introduction: The continued high incidence of TB in
indigenous populations of North America and Greenland

represents a major public health challenge. It is unclear
whether this should be addressed by intensifying TB
control and prevention interventions, or by addressing
the underlying social and economic disadvantages faced
by these indigenous populations.

Methods: This ecological study examined the trends of
tuberculosis notification rates from 1960 to 2014 in
indigenous populations in Nunavut, Nunavik, Eeyou
Istchee (Cree QC), Alberta, Alaska, and Greenland. The
association of these trends with major historical land-
marks, mass TB control and prevention strategies (mass
radiographic screening, INH treatment and BCG vacci-
nation of infants) other major health indicators (e.g. life
expectancy) was examined. Furthermore, the trends of
other health (e.g. diabetes), health system (e.g. health
budget), lifestyle (e.g. smoking) and socioeconomic (e.g.
crowded housing) indicators were examined from 1980’s
on, as these indicators became more available. The TB
and other health and socioeconomic trends in these years
were compared within and between these populations,
and with the Canadian general population. This study
used population data already in the public domain. The
data collection included search of epidemiologic sources
(for example, census and surveillance data), systematic
search of scientific and medical literature (for example
through PubMed, and Emb-Base), as well as publicly
available grey or non-indexed literature (such as regional
public health reports and conference proceedings).
Regression analysis was used to estimate the change in
slope of notification trends associated with changes in
social and economic indicators as well as changes in TB
control activities.

Results: All indigenous populations had very high TB
notification rates in the 1950s and 1960s, which declined
dramatically to a nadir between 1985 to 1995. In three
Inuit populations - in Nunavut, Nunavik, and Green-
land, there has been a substantial resurgence since 1995.
Possible reasons for this parallel resurgence, not seen in
the other three indigenous populations analyzed, will be
presented.
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31. High burden, neglected patients:
addressing the intersection of
tuberculosis and mental disorders

Understanding and addressing the link
between depression and TB treatment
A Pasha,’ O Qureshi,’ S Khowaja,' Z Hasnain,’
N Baig-ansari,” A Khan' "Interactive Research and
Development, Karachi, Pakistan.

Background: This study has added to the dearth of
existing literature on the relationship between a TB
patient’s mental health and their treatment. The study
aimed to measure the pattern of depression and anxiety
in TB patients during the course of their treatment and to
understand whether depression and anxiety increased,
decreased or stayed constant over the course of
treatment.

Design/Methods: This randomized, cross-sectional study
was conducted at the TB clinic at Indus Hospital in
Karachi. The treatment period for CAT 1 TB patients (6
months) was divided into five stages: Stage 1: Pre-
diagnosis (before test results were attained); Stage 2:
Month 0 (i.e. day of enrollment/first day of TB
treatment); Stage 3: Month 2 of treatment; Stage 4:
Month 4 of treatment and Stage 5: Month 6 of treatment.
Fifty patients from each stage were screened using the
Aga Khan University Anxiety and Depression Scale
(AKUADS), resulting in a total sample size of 250
patients. All TB patients who screened positive for
depression and/or anxiety were offered free mental
health counseling immediately following their screening
as well as on-going weekly sessions, as required.
Results: Our results show that 48% of patients in Stage 1
screened positive for depression and anxiety, 52% in
Stage 2, 30% in Stage 3, 20% in Stage 4 and 24% in
Stage 5. In other words, the prevalence of depression and
anxiety in the pre-diagnosis and earlier stages of TB
treatment are significantly higher than those in later
stages. In all 5 stages, females were more likely to screen
positive for depression and anxiety, particularly in Stage
2, with 76% of females screening positive for depression
and anxiety as compared to only 28% of males.
Conclusion: Through this study, the impact of TB
treatment on mental health and vice versa was explored,
adding depth to the implications of possible interventions
that can be developed to target the maladaptive effects
and outcomes of this relationship. The interventions that
can be developed from these results have the potential of
strengthening mental health coping strategies for a TB
patient’s personal and environmental stressors during the
length of the treatment. We hope the results from this
study are utilized for the positive development and
implementation of psychosocial support interventions
that will improve the mental health of TB patients, and
that will ultimately increase adherence to treatment and
improve TB treatment outcomes.

Depression and other mental illnesses: silent
drivers of the TB epidemic

S Annika,"” M Wainberg,' D Boccia,? A Karpati®
'Columbia University, New York, NY, USA; 2London School of
Hygiene & Tropical Medicine, London, UK; 3International
Union Against Tuberculosis and Lung Disease, North America
Office, New York, NY, USA.

TB has long been considered as much a social as
biological disease; the same socioeconomic conditions
that increase risk for exposure contribute to both disease
reactivation and poor treatment outcomes, posing a
significant challenge to global TB control. Mental
illnesses such as depression, substance addiction, and
severe mental disorders, are also strongly associated with
poverty, and have been linked to all negative TB
outcomes including increased morbidity, mortality,
drug-resistance, and community transmission. As with
poverty, there may be a bi-directional association
between TB and mental disorders due to inflammatory
processes, psychiatric side-effects, and social stigma,
which may partially mediate poor TB outcomes. Treating
comorbid mental disorders may help to interrupt the
vicious cycle of poverty, mental illness, and TB by
increasing functional status and enhancing health behav-
iors that favor positive TB outcomes. This conceptual
framework offers new insights into the complex interac-
tion between social, psychological, and biological factors
that challenge global TB control, with significant policy,
research, and clinical implications.

Sustainability of motivational counseling:
Integrated Management of Physician-delivered
Alcohol Care for TB patients (IMPACT) trial,
Tomsk, Russia

V Livchits,” A Solovyeva,’ S Shin? 'Department of TB

Programs in Russia, Partners in Health, Boston, MA, ?Project
COPE, Partners in Health, Albuquerque, New Mexico, USA.

Objective: To perform an assessment identifying the
sustainability of brief counseling intervention (BCI) for
excessive alcohol use among tuberculosis patients within
the Tomsk TB service after the completion of the RCT
‘Integrated Management of Physician-delivered Alcohol
Care for Tuberculosis Patients’ (IMPACT) research
phase.

Methods: We conducted audio-taped individual inter-
views using semi-structured questionnaires after obtain-
ing verbal informed consent with four TB practitioners
from Tomsk TB Services out of six who had participated
in the RCT. Interviews were transcribed, coded with a
standardized framework, and analyzed to identify
emergent domains. We used domain analysis to describe
the TB doctors’ perceptions of the multi-level factors that
influence BCI practice in post-RCT phase and illustrate
current situation in providing care to TB patients with
alcohol use disorders (AUD).

Results: The study found that all participants discontin-
ued BCI at some point and the motivational interview
(MI) skills were not sustained after the completion of the
research. TB doctors were unanimous in describing how
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difficult it was to maintain alcohol interventions since the
completion of the RCT working with TB patients with
AUDs and to ensure compliance with the intervention.
Although the doctors considered the doctor-patient
relationship strong enough to sustain targeting of alcohol
use, they often failed to follow up on an initial patient
AUD assessment. They identified key barriers providing
BCI systematically, including: high workload, low staff
motivation, lack of booster trainings, and lack of interest
from the administration. Doctors’ suggestions for strat-
egies that could address these barriers include: assign a
counseling coordinator for: setting up each patient’s
management map at the hospital entry point, monitoring
accomplishments, and coaching new medical staff;
establish recognition and incentives for good counseling
practices; provide intensive booster series of trainings.
Discussion: The improvement in the MI skills achieved
during the research period is ceased after the research is
phased out. Hence, the patients are barred from the
beneficial effect of the intervention. Though the TB
doctors believe that BCI is an effective and convenient
strategy to work with TB patients with ADU, the
intervention could not be continued, as it has not been
incorporated in the formal standard of care.

32. Does MPOWER empower women?

Why women should be targeted for tobacco
control

M Aghi 'Healis Sekhsaria Institute for Public Health, New
Delhi, India.

Background: The WHO estimates 80 000-100 000
people initiate tobacco use on daily basis; a significant
number among them are females. In India, the increasing
trend of tobacco use among females is indeed being seen.
A secondary analysis of the Global Adult Tobacco Survey
(GATS, India 2009-2010) data reported initiation of
tobacco use among males and females at age of 12 years.
More females (5%) started smoking at age 12 than men
(3%) at the same age. Twelve percent of females started
using smokeless tobacco products at age of 12 years, as
opposed to 4% of males. Also, data shows that 44%
females start dual tobacco use at same age compared to
32% of males. Additionally, on average, an Indian
woman starts to smoke at 17.5 earlier than her male
counterpart. A recent journal article shows tobacco
prevalence among Indian women doubled during the
period 1995 t0 2009 from 10 to 20%. Smokeless tobacco
use has also increased over time. This significant rise in
tobacco use is to a great extent due to the relentless and
unchecked work of the tobacco industry whose sole
objective is making money. This is happening despite the
Indian tobacco control legislation, which has provisions
for smoke-free public places, bans on tobacco advertis-
ing, and prohibition on sale to minors. Women leaders in
tobacco control have traced this worrying trend to the
fact that tobacco control policy makers have not paid

sufficient attention to the unique problems of girls and
women.

Conclusion: FCTC could be a critical tool for achieving
the goal of reducing tobacco use among women,
provided it keeps a clear commitment to gender with a
focus on women’s and girls’ specific issues and makes it a
basis for action in the 21 century.

What gender-specific research is needed to
inform and evaluate the elements of
MPOWER?

A Amos Usher Institute of Population Health Sciences and
Informatics, University of Edinburgh, Edinburgh, UK.

Global female tobacco use is increasingly complex,
involving diverse products and factors including tobacco
marketing, globalisation, urbanisation and changes in
women’s social and economic status. In high income
countries (HICs) female smoking is declining but
increasingly concentrated among disadvantaged women.
In low and middle income countries (LMICs) the pattern
is more complex; in several regions the gap between girls’
and boys’ smoking is narrowing. The past twenty-five
years have seen numerous calls for action on women and
tobacco, and for considering the impact of tobacco on
women’s health and economic well-being. However,
tobacco control research, policy and programmes have
remained largely gender blind. There has been little
recognition of the importance of understanding the
context and challenges of girls’ and women’s smoking,
their exposure to secondhand smoke, and the increase in
women’s smoking in LMICs. Thus many opportunities
for knowledge generation and effective responses remain
lost or overlooked. This presentation will consider what
is meant by gender-specific research and why such
research is needed to inform both the development and
evaluation of the different elements of MPOWER. It will
argue that tobacco control strategies aimed at addressing
the female smoking epidemic need to be grounded in a
multi-faceted understanding of women’s smoking, in
order to create a more robust research base for
developing interventions for girls and women. This will
help animate the WHO-FCTC’s concern for gender
specificity and women’s leadership, and reduce the
impact of tobacco on women.

Trends in global tobacco prevalence and use
among women
J Tonsing," A Pandey’ 'International Union Against

Tuberculosis and Lung Disease, South-East Asia Office, New
Delhi, India.

Background: Globally, about 40% of men smoke
compared with nearly 9% of women. However, the
epidemic of tobacco use among women is increasing and
there is growing concern among policy makers with
respect to alarming smoking prevalence among women.
The WHO Framework Convention on Tobacco Control
has emphasized the need for gender specific tobacco
control strategies in their tobacco control programs.
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About 250 million women in the world are daily
smokers. In developed countries 22 percent and in
developing countries 9 percent of women smoke tobacco.
Of the more than 5 million people who die every year
from tobacco use, approximately 1.5 million are women.
Most (75%) of these women live in low- and middle-
income countries.

Methodology: Using secondary data available in public
domain including survey reports, publications and peer
reviewed papers trend among global tobacco prevalence
and use among women has been analysed.

Results: Cigarette smoking among women is declining in
many developed countries, notably in Australia, Canada,
UK and USA. But this trend is not similar across all
developed countries or in the developing countries. In
several southern, central and eastern European countries
cigarette smoking is either still increasing among women
or has not shown any decline. In India female smoking
has increased more than double (1.4 — 2.9%) during the
period 2005-2009. Further survey of smoking trends in
youths showed that in half of the 151 countries surveyed,
similar numbers of girls and boys smoked. Evidence
suggests that most of these girls and boys will continue to
smoke into adulthood. Unless urgent action is taken,
tobacco use could kill up to 8 million people every year
by 2030, of which 2.5 million would be women.
Recommendation: There is an urgent need to institute
gender based tobacco control policies to stop the rise in
women’s smoking rates. Tobacco prevention and cessa-
tion programmes should be integrated into maternal,
child and reproductive health services.

33. Modelling to support TB control
policy in the era of the End TB Strategy

TIME TB Model: a new publicly available TB
model to support country-level TB control
policy

R Houben,' D Pedrazzoli,” M Lalli," R White,’

M Hamilton,? C Pretorius? "London School of Hygiene &

Tropical Medicine, London, UK; 2Avenir Health, Glastonbury,
CT, USA.

Mathematical modelling can generate key inputs into
developing rational TB policy decisions on the global,
country or sub-national level. In addition, by providing a
logical framework that brings together stakeholders
(NTP, funder, community representatives, research com-
munity), the available data and necessary assumptions,
modelling can improve communication and shared
understanding of the local epidemiological situation.
Through these discussions, gaps in data can be high-
lighted, driving local data collection and operational
research. The TIME modelling suite was developed to
provide this framework and support decision making at
the local level. In addition, it has a user-friendly interface
which allows for capacity building and increased local
ownership of the model and result. TIME has been used
as part of Global Fund applications for a number of

countries, and is also part of a number of long-term
collaborations with countries, illustrating the value of
TIME and modelling throughout the grant application
and implementation cycle. The presentation will high-
light the structure of the TIME models, the importance of
data to inform the model, and illustrate the use of TIME
through a number of case-studies.

Experience using models to support TB control
policies in Viet Nam

R White," M Lalli," R Houben,' A Gebhard,? H T T Thuy,?
N V Nhung,® B H Nguyen?® "London School of Hygiene &
Tropical Medicine, London, UK; 2KNCV Tuberculosis
Foundation, The Hague, Netherlands; *National Tuberculosis
Control Programme, Hanoi, Viet Nam.

Previously, the Viet Nam National TB control pro-
gramme (VN NTP) set targets for the next years based on
the historical case notification data and the amount of
budget used in previous years only. Ambitious targets
were needed to attract national and international
funders. In order to develop a more comprehensive
strategic plan to mobilize funding and achieve the set
goals, Viet Nam needed a scientific sound assessment and
projection for the TB control programme objectives,
with clearly identified and justified activities. Without a
model to create projection of TB epidemic in Viet Nam, it
was not possible to anticipate what activities Viet Nam
could achieve the set goal to decrease the TB prevalence
to 131 per 100 000 population by 2020. In 2014, the
TIME Impact and One Health tools were applied to
inform the VN NTP strategy and funding applications,
with support from KNCV. Epidemiological and costing
data of the VN NTP were used to populate the TIME
Impact and OneHealth models, generate projections of
the TB epidemic and associated costs for the future plans.
Two areas were focussed on: case finding and new MDR-
TB policies. The baseline projections indicated that after
a continuous decline in trend between 1990-2010, the TB
burden was due to start increasing after 2020 if NTP
activity levels remained stable. Furthermore, the model
showed that, even with strongly increased efforts,
notifications will continue to decline due to the
background decrease in prevalence, and pushing with
additional case finding is key to continue decline of TB
burden. Accordingly, the VN NTP to increase case
finding to find more TB cases in community with the set
objective to increase case detection rate by 8% by 2017,
to continue the ongoing decline in TB incidence,
mortality and prevalence by 2%, 4% and 4% respec-
tively. In addition, a scale-up of Drug Sensitivity testing
and introduction of a new 9 month second line drug
regimen could become cost-saving. These results have
been used to develop the Concept Note to the Global
Fund to Fight AIDS, Tuberculosis and Malaria. The
Concept Note was highly appreciated and approved by
the funders to provide additional support beyond the
country allocation to scale up the programmatic man-
agement of drug resistant tuberculosis (PMDT).
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Modelling to explore the cost-effectiveness
and resource implications of reaching the post-
2015 targets

N Menzies," G Gomez,? A Vassall®* 'Department of Global
Health and Population, Harvard T.H. Chan School of Public
Health, Boston, MA, USA; 2Amsterdam Institute for Global
Health and Development, University of Amsterdam,
Amsterdam, Netherlands; *Department of Global Health,
London School of Hygiene & Tropical Medicine, London, UK.

The post-2015 End TB Strategy formalizes goals for
aggressive TB control. One outcome anticipated by the
strategy is reduction in global TB incidence and
prevalence by 50% and 75% respectively by 2025. A
study organized by the TB Modelling and Analysis
Consortium (TB-MAC) tested the feasibility of these
goals when applied to three major high-burden countries
— China, India, and South Africa. This study was
implemented using computer models of TB epidemiology
to project long-term policy outcomes. To address
concerns that individual models may provide biased
results we invited participation from multiple indepen-
dent research groups. We developed cost projections to
provide information on resource implications and cost-
effectiveness. Eleven research groups participated in the
study. We examined six discrete intervention approaches,
assuming interventions would be scaled up to high (but
feasible) coverage by 2025. Intervention scenarios were
developed by country stakeholders, based on current
technology. Implementation differed by country, consid-
ering local policy preferences / capacity. The costing
approach, using country-specific cost models, was
designed to accommodate differing capabilities of
participating models and estimate results for multiple
perspectives, using a synthesis of empirical cost data.
Health impact (DALYs averted) and resource implica-
tions (total costs) were estimated for 2015-2035. We
estimated resource needs, over time and by payer, as well
as the cost-effectiveness of competing policy scenarios.
Policies were compared against each other and against a
‘status quo’ policy that held TB control activities at
current levels. Compared to the status quo, most
interventions appeared cost-effective when evaluated
against conventional willingness-to-pay thresholds.
However, many interventions required substantially
increased budgets, and the opportunity cost of increased
spending (or reallocation within the TB budget) is likely
higher than implied by conventional thresholds. Incre-
mental costs were generally front-loaded, with rapid cost
increases during scale-up. In contrast incremental health
gains accumulated more slowly, and cost-savings due to
interruption of transmission followed a similar pattern.
Interventions had important implications for financial
protection: while lower TB burden benefits households
over the long-term, results suggested an initial increase in
costs borne by TB patients and households as interven-
tions were scaled up.

34. MDR-TB: a complex disease requiring
a comprehensive health system response

A typical patient’s journey: how the health
system fails the patient

M Loveday," A Voce,?> N Padayatchi,® J Brust,*

K Wallengren® Health Systems Research Unit, South African
Medical Research Council, Cape Town, Department of
Public Health, University of KwaZulu-Natal, Durban,
3Department of CAPRISA, University of KwaZulu-Natal,
Durban, South Africa; “Department of Medicine, Montefiore
Medical Center & Albert Einstein College of Medicine, Bronx,
NY, USA, °TB and HIV Investigative Network (Think), Durban,
South Africa..

We describe hospital performance from the patient
perspective by the use of a graphic which visually
represents a patient’s treatment journey. The graphic
was used to report study findings to study sites and as a
catalyst for a quality improvement process.

Factors compromising the MDR-TB patient's journey

NHLS website Stock out: Medical records Stock out:
Ofloxacin - 7 days lost: Ethambutol -5 days

down
Patient HIV+ @ start of 5 —
MDR Rx. ART started 7 Public Wﬂﬂfﬂs Weather terrible:
strike Sep ‘09
1

No transport money:
issed visit

1

Summary: No Rx
10/24 mths (42%) - Full and correct Rx Incomplete Rx

4/24 mths (16%) - no treatment
10/24 mths (42%) - Incomplete Rx

Full Rx

Health system factors
Patient factors

Patient and health care worker experiences of
MDR-TB management

M P Mbiko" "Department of Health, Bizana, South Africa.

Although there has been an attempt to decentralise
MDR-TB services by the South African Department of
Health, access to services and the costs incurred in
accessing services remain challenges for MDR-TB
patients. And, even if a patient gets to the hospital, one
of the many different components needed to provide an
optimal service may be unavailable, compromising
treatment. We share patient and healthcare worker
experiences of MDR-TB services.

35. Controversies and critical issues in
clinical trial design for TB

What are the meaningful endpoints in phase 2
and phase 3 trials?

S Dorman’ "Johns Hopkins University School of Medicine,
Baltimore, MD, USA.

The approaches used in recent years to assess new
tuberculosis drug regimens are lengthy, inefficient, and
expensive. This talk will set the stage by providing an
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overview of commonly-used approaches, including
potential strengths and weaknesses as well as gaps in
scientific knowledge and implementation that limit
progress. This talk will then focus in on Phase 2 and
Phase 3 clinical trials and explore strategies that might be
helpful in overcoming some of the challenges.

Pragmatic trials and other alternatives to
standard RCTs

A Nunn' Medical Research Council Clinical Trials Unit, UCL,
London, UK.

Late stage clinical trials are increasingly expensive and
time consuming. This is particularly true when small
differences in efficacy are being compared or non-
inferiority trials are designed with relatively small
margins of non-inferiority. If we do conduct a large scale
trial how relevant are the results? Experience has shown
that results in clinical trials may not be readily
demonstrated in real life situations. The patient popula-
tion in a clinical trial is invariably restricted and the
settings under which trials are conducted are often far
removed from every day experience. Is it possible for our
trials to more closely reflect real life conditions? Can we
be more efficient in our designs? Do we always need
trials? Why not well conducted cohort studies? What are
the limitations of alternative study designs? The oppor-
tunities and challenges presented by alternative ap-
proaches will be discussed.

Building clinical trial capacity in low-resource,
high-burden settings
I D Rusen' "Department of Research, International Union

Against Tuberculosis and Lung Disease, North America
Office, New York, NY, USA.

High quality, programmatically-relevant research is
increasingly recognized as an essential component to
guide tuberculosis policy and program decisions in high-
burden settings. Clinical trials, in particular, require a
specialized site capacity to undertake scientifically sound
research. The available sites with existing capacity for
clinical trial implementation within the tuberculosis field
is limited. As a result, STREAM Clinical Trial partners
have worked with sites not previously engaged in MDR-
TB clinical trials - or in some cases - any previous clinical
trials. Through routine protocol training, additional
GCP training and intensive monitoring and support,
STREAM trial sites have performed well to date and will
serve as a growing and necessary pool of clinical trial
sites in low-resource, high-burden settings. Regulatory
clinical trials may bring particular challenges in these
settings compared to pragmatic clinical trials and require
additional capacity building efforts. Attention to all
aspects of trial implementation, including the laboratory
component, data management and supply procurement
have been important features of building clinical trial
capacity within the STREAM trial.

Ethical challenges in TB research

J Denholm™2 Victorian Tuberculosis Program, Melbourne,
VIC, 2Department of Microbiology and Immunology at the
Peter Doherty Institute for Infection and Immunity, University
of Melbourne, Melbourne, VIC, Australia.

From the very beginning, ethical controversies have
abounded in medical research. Likewise, the history of
TB research includes a number of examples of ethically
problematic episodes. Emerging clinical and public
health challenges around TB demand new research and
practice innovations, but rapid development can also
bring with it unexpected ethical tensions. Rather than
simply waiting for ethical problems to arise, the
development of new research methodologies should
include proactive consideration of potential moral
tensions, and monitoring and evaluation of research
should be alert for emerging ethical themes.

36. Innovations to improve the TB/HIV
patient experience: from diagnosis to
treatment

The potential and pitfalls of using Xpert MTB/
RIF to detect TB in people living with HIV
(PLHIV): what have we learned from the
African experience?

M Casenghi,' C Jennifer (check)," H Huerga,? E Fajardo,?
E Goemere® Access Campaign, Médecins Sans Frontieres
(MSF), Geneva, Switzerland; 2Department of Epicentre, MSF,
Paris, France; Southern Africa Medical Unit, MSF, Cape Town,
South Africa.

In 2013, an estimated 1.1 millian HIV-positive new
tuberculosis (TB) cases were reported globally, and sub-
Saharan Africa carries about 78% of this dual epidemic.
TB remains the leading cause of death among PLHIV but
TB diagnosis is often missed or delayed in this patient
population due to limitations of diagnostic tools
available in resource limited settings. In December
2010, WHO recommended Xpert MTB/RIF (Xpert) as
the initial test for people at risk of HIV-associated TB and
MDR-TB. Xpert simultaneously detects TB and resis-
tance to rifampicin and can be placed at intermediary
level of laboratory networks. Primarily designed to work
on sputum samples, Xpert pooled sensitivity for detec-
tion of TB amongst PLHIV and smear negative cases is
79% and 67%, respectively. Clinical trials assessing
impact of Xpert used as initial test compared to routine
diagnostic algorithms showed that use of this test
increased the proportion of bacteriologically confirmed
TB cases among people initiated on treatment and
reduced the proportion of people with confirmed TB
who did not start therapy. Xpert also reduced time to
treatment initiation. However, no impact on the number
of people initiated on treatment (suggesting that Xpert
replaced rather than complemented empirical treatment)
and on TB-related mortality was observed. Availability
of chest X-Ray and high rate of empirical treatment in
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most study settings might have undermined Xpert
impact. More significant effect might be observed in
settings where initiation of TB treatment on empirical
basis is not common practice. In addition, the availability
of HIV assays to be performed on GeneXpert platform
offers potential to catalyze better integration of HIV and
TB services. Despite these advantages, suboptimal
sensitivity on smear negative cases and weak perfor-
mance on extra-pulmonary TB (EPTB) samples remain
key Xpert limitations and management of test negative
cases is challenging. In conclusion, Xpert offers key
advantages for the diagnosis of HIV-associated TB.
Increased rates of bacteriological confirmation and
upfront testing for drug resistance can facilitate rapid
treatment initiation and selection of most effective
regimen, with potential to reduce transmission. Howev-
er, diagnostic tests with improved sensitivity on smear
negative cases, better performance on EPTB and suitable
for further decentralization are needed in order to further
improve diagnosis and timely, effective treatment of TB
in PLHIV.

Strengthening specimen referral and transport
networks in resource-limited settings: a
Nigerian pilot to improve diagnosis of TB in
PLHIV

S Useni," M Gidado,’ J Onazi,' S Gande," P Nwadike,'

S Massaut,? S Kik,2 G Akang?® 'KNCV Nigeria/Challenge TB,
Abuija, Nigeria; 2KNCV, The Hague, Netherlands; *National
TBL Program, Abuja, Nigeria.

Background: The use of Xpert MTB/RIF has proven to
be effective in rapid diagnosis of M. tuberculosis and
rifampicin resistance (RR); however the programmatic
use, especially among PLHIV, requires specific program-
matic/referral arrangements.

Objective: This pilot project aimed to develop a practical
model for specimen referral and transportation thereby
increasing the number of PLHIV screened, tested for TB
and put on treatment.

Methodology: A 20-month project at two sites was
implemented in six phases; rapid assessment and site
selection; pilot model design; stakeholders’ sensitization;
pilot implementation; supervision; M&E, data collec-
tion, analysis and reporting. A hub and spoke approach
was used to link a tertiary or secondary facility with an
Xpert machine to at least 10 peripheral facilities. A
specimen transportation system was supported to ensure
sputum specimens were brought twice a week to the
Xpert machine and hardcopies of the results returned to
the referring facility.

Results: At baseline, only 9 PLHIVs were tested with
Xpert and in pilot period 782. There was a 1.9 fold
increase of notified bacteriological confirmed TB cases;
at baseline 180 cases compared to pilot of 347 cases. In
the pilot period 1232 TB cases were registered for
treatment (including 497 PLHIV), 824 of these were
bacteriologically confirmed cases (including 354
PLHIV). Overall, 60% (1066 out of 26635) of all sputum

specimens that were tested with Xpert were from referral
sites.

Conclusion: A well-coordinated sputum transportation
system to Xpert testing sites minimizes the movement of
patients and increases access to diagnostic and care
services; not only for TB but also HIV.

Are TB-HIV ‘one-stop shops’ effective for rapid
TB diagnosis and treatment of PLHIV?

R Ncube,’ C Zishiri," M Ngobile," K Charambira,’

R Dlodlo,? S Hove,® P Shiri,* C Sandy* 'Department of
TB-HIV, International Union Against Tuberculosis and Lung
Disease, Harare, Zimbabwe; ?Department of TB-HIV,
International Union Against Tuberculosis and Lung Disease,
Paris, France; Health Department, Bulawayo City Council,
Bulawayo, “Department of AIDS and TB, Ministry of Health
and Child Care, Harare, Zimbabwe.

Background: Tuberculosis (TB) remains a disease of
public health importance in Zimbabwe. Despite gains in
curtailing the scourge, the country still ranks among the
top 22 high burdened countries. Estimated incidence in
2013 was 552 per 100 000, HIV predominantly driving
the epidemic with co-infection rates as high as 69%.
Integrated TB-HIV patient care has in the past remained
constrained by centralized TB diagnostic services, with
presumed TB patients accessing services from district and
provincial referral facilities. In addition, provision of
anti-retroviral services has predominantly been doctor
led.

Intervention: In 2007, the Ministry of Health and Child
Care, with funding from European Union and technical
support from The Union piloted a nurse-led decentral-
ized ‘One Stop Shop’ TB-HIV care model in three high
volume urban clinics in Zimbabwe. Between 2012 and
2014, with additional funding from the United States
Agency for International Development, this model was
rolled out to 23 additional facilities in 17 urban
communities. The scope of support included minor
refurbishments to improve patient flow and infection
control; training and post training mentorship of health
care workers on Provider Initiated HIV Testing and
counselling, co-trimoxazole preventive therapy; anti-
retroviral treatment (ART) initiation and follow up for
co-infected patients. A dedicated specimen transport
system was established through a network of motorcycle
transporting sputum and other HIV related specimens.
All supported sites were equipped with Point of Care
CD4 machines to improve timely treatment monitoring
and recording and reporting were strengthened.

Results: There was a sustained increase in TB-HIV
service uptake indicators across all sites supported.
Notably, ART uptake among co-infected TB patients
increased by 14% point from 70% in the January-March
2013 cohort to 84% in July-September 2014. Turn-
around time for TB diagnostic results plummeted from
more than a week before the support to the current 24—
48 hours.

Conclusions: A Nurse-led ‘One Stop Shop’ TB-HIV
diagnostic and treatment service is feasible in a resource
limited primary health care setting. The country has since
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mobilized additional funding for decentralization be-
yond the urban primary care setting.

Automated reporting of TB diagnostic results:
progress, challenges and country experiences
A Habib "Interactive Health Solutions, Karachi, Pakistan.

Background: A key factor in successful treatment of TB is
the early start of treatment. Not only does early
treatment start improve chances of treatment success,
but in the case of pulmonary TB, it also means that that
the index patient is likely to infect fewer people around
them. Rapid diagnostic devices like the GeneXpert have
reduced the time to diagnosis, but given that the results
seen by a lab technician can still take a long time to be
seen by someone who can take action; this rapid
diagnosis has not always been accompanied by a rapid
start of treatment

Intervention: Software to automatically transport Gen-
eXpert results was developed as three independent open
source initiatives. These applications were able to receive
results from the GeneXpert as soon as the test was
completed and transmit them to a central server over the
Internet or SMS. They were also integrated with
commonly used medical record systems to create a
linkage to care. Alerts could be generated from the server
and patients, caregivers, and program staff could be
notified about test completion and the results. Addition-
ally, the applications also captured cartridge information
and error information allowing inventory and best
practices to be remotely monitored.

Results: These applications have been deployed in more
than 20 countries with several others in preparatory
phases. Over the past three years these systems have been
used to collect some 400 000 results. While a systematic
impact assessment has not been conducted to date, those
using the systems have claimed that their access to data
and the ability to monitor all of the machines centrally
and remotely are a huge advantage for TB programs. The
independent developers of the three systems have
converged onto a single open source platform to make
it simpler for countries to deploy these systems. Other
similar systems have also been developed by commercial
vendors.

Conclusion: Systems to automatically GeneXpert results
have been widely deployed and generally well-received.
These systems speed the rate at which test results are
made available thereby allowing treatment to be started
faster and allow remote monitoring of a country’s
network of GeneXpert machines.

37. Inhaled therapies for tuberculosis

Ways and means for inhaled drug delivery in TB
S Giovagnoli," A Schoubben,’” M Ricci' 'Department of
Pharmaceutical Sciences, University of Perugia, Perugia, Italy.

Inhalation is unarguably the best way to achieve local
drug accumulation in the lungs. Such strategy is suitable

to treat lung infections, especially TB, being systemic TB
therapy affected by high dosages and lengthy treatments
with high risks of toxic effects and low patient
adherence. Here we discuss some of the strategies to
achieve antiTB drug (ATD) pulmonary delivery useful for
vaccination as well with a focus on their potential impact
on TB therapy and market. Increased evidences support
inhalation as the only way to obtain high lung
concentrations of multiple ATD at the desired pharma-
cological ratio, otherwise impossible to achieve through
systemic administration, with limited increased costs
compared to the oral route, in light even of the
availability of cheap disposable devices. Based on the
evidence that the search for novel and more potent, but
often more toxic, ATD cannot be the only solution to the
TB problem, we believe that a shift in the approaches to
TB treatment is needed and that such change relies on the
development of effective inhalation protocols. In partic-
ular, we propose the hydrophobic strategy based on drug
modification through ion pairing and complexation to
improve inhalable drug penetration into tissues and
intracellular activity. A few examples include metal
complexes and ion pairs of second line peptide and
aminoglycoside ATD (capreomycin, amikacin, kanamy-
cin) obtained with palladium, dehoxycholic acid (DCA)
and oleic acid. Moreover, vaccines and the microbiome
strategy aimed at enhancing prevention and control of
the infection and to limit the progression of the disease
show some potential when delivered through inhalation
in animal models. In addition, a few clinical trials are
exploring safety and efficacy of such procedures. The
proposed approaches provide multiple advantages. On
the one side, the physical modification of the drugs is
intrinsically advantageous compared to chemical synthe-
sis of new compounds as it may grant shorter bench-to-
market time and repurposing of old actives. On the other
side, delivery of microbiomes and vaccines through
inhalation can grant better control of TB infections and
resistance development. The technology required to
develop TB inhalation therapy is already available and
the higher cost of production compared to oral systems is
balanced by higher efficacy. A global and concerted
effort is however required to speed up innovation in this

field.

Clinical, epidemiological and patient
compliance factors affecting deployment of
inhaled therapies for TB in the field

B Fourie,” R Nettey? "University of Pretoria, Pretoria, South
Africa; 2Northwestern University, Chicago, IL, USA.

Background: Patient and system delays in low income
countries are important determinants of success in TB
control programmes. Curing patients after diagnosis is
subject to rigid compliance with a treatment regimen that
may last as long as 24 months. Simplification of regimens
and treatment-shortening are high priorities. Inhaled
therapies offer major opportunities for lower dose
adjunctive therapy to existing regimens. Recent research
provides strong evidence for enhanced efficacy at lower
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dose of several anti-TB agents formulated in dry powder
form. Our aim in this study was to gain some degree of
understanding as to whether inhaled drugs delivered by a
simple breath-activated inhaler instead of injections
would be favoured by health care workers overseeing
treatment of MDR-TB patients.

Methods: We developed and applied a short structured
questionnaire to 48 health care service providers
(doctors, nurses, or treatment supporters) who had
current experience in managing TB patients and were
familiar with administering injections to patients with
multi-drug resistant TB in four South African provincial
hospitals/clinics. This opinion-based survey focused
largely on the provider’s experience with administering
injections for TB treatment. We introduced to them, in a
descriptive manner using a Plastiape RSO1 monodose dry
powder inhaler, the concept of inhalation therapy. The
questionnaire also solicited opinions about ease of use,
product acceptability, predictors of obstacles to adop-
tion, and suggestions for product improvement.
Results: Of the population of service providers surveyed,
almost all respondents (92%) felt patients would be
comfortable using the inhaler and most (84 %) found the
inhaler easy to use. Most of the respondents (88%)
indicated that they would probably use inhaled therapies
for TB in patients if it was available. There were some
concerns about implementing the inhaler, with 22%
finding its durability on repeated use somewhat ques-
tionable and 26% querying whether the device might
pose a risk for cross-infection or recurrent self-infection
if used repeatedly.

Conclusion: Dry powder inhaled agents delivered by
simple devices, instead of injectable agents, might be
feasible and acceptable to clinical staff managing TB
patients. The educational gap that distinguishes the array
of patients normally requiring injectable anti-TB agents
in low-resource settings would need to be taken into
consideration when such technologies are introduced.

38. Affordable solutions to indoor air
pollution for one-third of the world’s
population

Indoor air pollution and the health of children
under five in Bangladesh

M Khalequzzaman,' M Kamijima,? K Sakai,® B A Hoque,*
N A Chowdhury,® T Nakajima® 'Department of Public
Health and Informatics, Bangabandhu Sheikh Mujib Medical
University, Dhaka, Bangladesh; 2Department of Occupational
and Environmental Health, Nagoya City University Graduate
School of Medical Sciences, Nagoya, *Department of
Environmental Health, Nagoya City Public Health Research
Institute, Nagoya, Japan; “Environment and Population
Research Centre, Dhaka, ; °DFID, British High Commission,
Dhaka, Bangladesh; éDepartment of Occupational and
Environmental Health, Nagoya University Graduate School of
Medicine, Nagoya, Japan.

Indoor air pollution levels are reported to be higher with
biomass fuel, and a number of respiratory diseases in

children are associated with pollution from burning such
fuel. For their domestic source of energy, 92% of
Bangladesh’s people depend on biomass fuel. Indoor air
pollution is responsible for an estimated 3.6% of the
overall disease burden in the country. About 25% of
deaths among children under 5 years old in Bangladesh
are associated with acute respiratory tract infection
(ARTI). Switching from biomass to fossil fuel is thus
encouraged in Bangladesh, as pollution levels are
believed to be higher with biomass fuel. However, little
is known about the situation in developing countries. In
our studies we checked the indoor air concentrations of
volatile organic compounds (VOCs), carbon monoxide
(CO), carbon dioxide (CO2), nitrogen dioxide (NO2),
and dust particles. The measured pollution concentra-
tions shows that CO were found to be significantly
higher in biomass fuel users, while concentrations of
benzene, xylene, toluene, hexane, total VOCs, and NO2
were significantly higher in the fossil fuel users.
Considering the seasonal variation, levels of VOCs such
as benzene, toluene, and xylene, were higher in winter
than summer. On the other hand, levels of CO, CO2 were
found to be higher in summer than winter. We also
checked the geographical distribution of the indoor air
pollutants. The pollutant concentrations were higher in
urban kitchen than rural ones. The health impacts of the
mentioned indoor air pollutants were checked among the
children under five years old in Bangladesh but could not
attribute the occurrence of respiratory symptoms among
children. Other factors may be involved.

39. Taking stock of TB epidemiological
assessments: experience, lessons learned
and the way forward

The NTP perspective: from recommendation to
implementation and policy change

C Widaningrum Sub Directorate of TB Control Program,
Ministry of Health Republic of Indonesia, Jakarta, Indonesia.

Background: Indonesia is one of the countries with the
highest TB burden in the world. TB burden has been
estimated from different sources: surveys, modeling
estimates, and notification. Series of activities and
discussion were conducted to evaluate TB epidemiolog-
ical situation in Indonesia and to integrate them into TB
control program policies

Methods: Joint External Monitoring Mission (JEMM)
was conducted in February, 2013 to assess TB control
situation in Indonesia. Assessment on the surveillance
system and available data to measure the trend of
incidence, prevalence, and mortality was part of the
JEMM activities. TB NPS was conducted on 2013-2014.
In 2014, National TB Control Program invited WHO
technical advisors and National Institute of Health
Research and Development (NIHRD) to update TB
burden estimates based on NPS results, notification data,
and available data on TB mortality from sample
registration survey of cause of death. Indonesia was
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developing National Strategy for TB Control at the end
2014.

Results: TB incidence, prevalence, and mortality and
their trends were estimated in 2013 and updated with the
analysis of TB NPS in 2014. TB prevalence, TB
incidence, and TB mortality was estimated to be 660,
403, and 42 per 100 000 persons respectively. It was
estimated that 1 600 000 TB cases existed in Indonesia in
2013. The updated estimates were much higher than the
previous estimates. Gaps on case detection and case
notification were identified. The updated estimates were
utilized to develop the strategic plans of TB control. As it
was higher than previously estimated, it posed important
strategic and budget implication. Intensified case finding
and TB mandatory notification were put as important
strategies. Case based electronic registration was im-
proved. Challenges remains that TB surveillance system
has not covered most health facilities which manage TB
cases, cause of death reporting was not routinely done,
and under notification of TB-HIV, drug resistant TB,
pediatrics TB is high.

Conclusion: TB epidemiological assessment in Indonesia
is a dynamic process. Recommendations resulted from
the assessment were taken into account for policy
development. Efforts are needed to close the surveillance
gaps so TB burden can be estimated from routine
surveillance.

40. Reinforcing research for TB
elimination at the country level:
experiences from path-finding countries

Developing a national TB research strategy: an
example from Kenya

M Muhwa Kenya Association for the Prevention of
Tuberculosis and Lung Diseases, Nairobi, Kenya.

Tuberculosis remains a major public health concern in
Kenya. Although Kenya has made tremendous progress
in its war against TB many challenges remain. These
include a persistent inability to find an estimated 15-20%
incident cases of TB; delays in TB diagnosis; low
treatment success rates in some parts of the country;
inadequate uptake of interventions to identify and
prevent TB in persons living with HIV and prevention,
care and control of drug resistant TB. The solutions for
many of these challenges demand the design and
implementation of program based operations and
implementation research to identify the most affordable,
sustainable, effective and efficient approaches. To
achieve this end Kenya formed a multi stakeholder
national TB research task force in 2008 which was
charged with several responsibilities including identify-
ing the TB program’s research priorities, guide the
development of research proposals, organize forums for
dissemination of research findings to all stakeholders and
the integration of research findings into routine program
activities, support the development of appropriate
training programmes for operations research, maintain

an inventory of planned, on- going and completed TB
research projects, coordinate research activities to ensure
conformity with identified national research priorities
and to avoid unnecessary and potentially costly duplica-
tive research efforts and develop and implement a costed
strategy for multi —year TB operations research. The task
force has organized several meetings in which Kenya’s TB
research priorities were identified and results of com-
pleted research projects disseminated. Efforts have also
been made to develop a mentorship program to support
young TB researchers to start and complete the research
cycle. This presentation will highlight the achievements
that have been made so far, the persisting challenges and
constraints and the opportunities that could be used to
enhance TB research to support the full implementation
of the End TB Strategy in Kenya.

Undertaking the full spectrum of research in a
TB-endemic country: an example from South
Africa

V Mizrahi' "Institute of Infectious Disease and Molecular

Medicine, University of Cape Town, Cape Town, South
Africa.

South Africa is a TB-endemic country with significant
scientific, technological and clinical research capabilities
and infrastructure. Working at the interface of the
laboratory, the clinic and the community, researchers in
South Africa are playing an important role the discovery,
development, evaluation and implementation new tools
for the diagnosis, prevention and treatment of TB
through research that spans the entire spectrum from
basic through to clinical, operational, implementation,
health services and health systems research. Within this
context, the peculiarities of the TB epidemic in South
Africa have driven the development of highly specialised
research capacity and expertise in the areas of HIV-
associated TB, paediatric TB and MDR/XDR-TB. These
developments have, in turn, provided a platform for
South African researchers to engage in collaborative,
interdisciplinary TB research at the national, regional
and international level, supported by novel funding
instruments. They have also provided a mechanism for
using research as a vehicle for training the next
generation of scientists, clinicians and public health
specialists for the country. In this talk, I will describe the
key strengths of the TB research enterprise in South
Africa, and use specific examples to illustrate how
research is being used to address critical questions in
TB control.
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41. The Union/CDC Late-Breaker Session
on TB

The mortality impact of point-of-care urine
lipoarabinomannan testing to guide
tuberculosis treatment initiation in HIV-
infected hospitalised patients: a multi-country
randomised controlled trial

J G Peter," L S Zijenah,® D Chanda,"®’ P Clowes,®° M
Lesosky," C J Lombard,'® G Kadzirange,' T Bandason, '?
A Chansa,®’ N Liusha,®” C Mangu,® B Mtafya,® H Msila,®
B Mtafya,'? A Rachow,®%'3 M Hoelscher,®%'3 P Mwaba,®
G Theron,™ ' K Dheda' "Lung Infection and Immunity
Unit, Division of Pulmonology & UCT Lung Institute,
Department of Medicine, University of Cape Town, Cape
Town, 2Institute of Infectious Diseases and Molecular
Medicine, University of Cape Town, Cape Town, 3University
of Cape Town Lung Institute, Cape Town, “Division of Clinical
Immunology and Allergology, Department of Medicine,
University of Cape Town, Cape Town, South Africa;
University of Zimbabwe College of Health Sciences,
Department of Immunology Harare, Zimbabwe; ®University
Teaching Hospital, Lusaka, “Institute for Medical Research &
Training (IMReT), Lusaka, Zambia; 8National Institute for
Medical Research, Mbeya Medical Research Centre, Mbeya,
Tanzania; °Division of Infectious Diseases and Tropical
Medicine, Medical Centre of the University of Munich,
Munich, Germany; '°Biostatistics Unit, South African Medical
Research Council & School of Public Health and Family
Medicine, University of Cape Town Cape Town, South Africa;
"University of Zimbabwe College of Health Sciences,
Department of Medicine, Harare, '?Biomedical Research and
Training Institute, Harare, Zimbabwe; '*German Centre for
Infection Research, Munich, Germany; "“DST/NRF of
Excellence for Biomedical Tuberculosis Research, and MRC
Centre for Molecular and Cellular Biology, Division of
Molecular Biology and Human Genetics, Faculty of Medicine
and Health Sciences, Stellenbosch University, Tygerberg,
South Africa. Fax: (+27) 214 047 651. e-mail:
keertan.dheda@uct.ac.za

Background: HIV-associated tuberculosis (TB) is diffi-
cult to diagnose and results in high mortality. Frequent
extra-pulmonary presentation, inability to obtain spu-
tum, and paucibacillary samples limits the usefulness of
nucleic acid amplification tests and smear-microscopy.
We assessed the diagnostic impact of a urine-based
lateral flow point-of-care lipoarabinomannan assay
(LAM) on the mortality of TB patients.

Methods: 2659 hospitalised adult HIV-infected patients
with TB symptoms from South Africa, Tanzania, Zambia
and Zimbabwe (median CD4 count= 86 cells/mm?) were
randomly allocated to either routine diagnostics (smear-
microscopy, Xpert MTB/RIF, and culture) or routine
diagnostics plus adjunctive urine LAM testing. The
primary endpoint was all-cause mortality at 8 weeks.
Findings: Urine LAM testing resulted in more patients
starting anti-TB treatment (52% versus 47 %, P=0.024),
a decrease in the median (IQR) days to treatment
initiation [0(0-2) versus 1(0-3), P < 0.001], and less
empiric treatment (48% versus 70%, P < 0.001).
Overall, patients in the LAM study arm had reduced

mortality [adjusted HR (95%CI) 0.81 (0.69-0.95), P =
0.009]. The effect size varied by clinical characteristics
with the greatest mortality reduction in those with CD4
< 50cells/mm? [adjusted HR (95%CI) 0.68 (0.54-0.85)],
sputum scarce or GeneXpert MTB/RIF/ smear negativity
[adjusted HR (95%CI) 0.72 (0.55-0.95)], and at the
Zambian site [adjusted HR (95%CI) 0.67 (0.49-0.90)]
where patients were more likely to have poor prognostic
features [stage 4 disease, low weight, haemoglobin and
Karnofsky performance status, and high TBScore].
Overall 8 week TB-related morbidity (change in TBScore
and Karnofsky Performance Scale) was similar in both
arms.

Interpretation: Bedside LAM-guided rapid treatment
initiation in hospitalised HIV-infected patients with
suspected TB was associated with reduced 8-week
mortality. The extent of the mortality benefit is likely
to be greatest in those with poor prognostic features or
who are rapid sputum test negative/ sputum scarce.
Funding: European Developing Clinical Trials Partner-
ship (EDCTP; TB NEAT), and the South African MRC
and NRF. ClinicalTrials.gov number: NCT01770730;
https://clinicaltrials.gov/ct2/show/NCT01770730

Yield and impact of intensified case
finding and isoniazid preventive therapy
for tuberculosis among people living
with HIV in Viet Nam

T Cowger,' L H Thai," B D Duong,”? N V Nhung,?
D T Nhan,2 CK Thoa,? V T Khanh,* T Thinh,” NH
Dung,® N T B Yen,® D V Ngoc,> M McConnell," S
Whitehead," E S Pevzner’

'US Centers for Disease Control and Prevention, Atlanta, GA,
USA,; 2Viet Nam Authority for HIV/AIDS Control, Ministry of
Health, Hanoi, 3National Lung Hospital, Hanoi, “VAAC-U.S.
CDC Co-agreement Project, Ministry of Health, Hanoi, *Ho
Chi Minh City Provincial AIDS Committee, Ho Chi Minh,
®Pham Ngoc Thach Hospital, Ho Chi Minh, Viet Nam

Introduction: In 2011, Viet Nam piloted an evidence-
based algorithm to detect tuberculosis (TB) and provide
isoniazid preventive therapy (IPT) among people living
with HIV (PLHIV). We assessed the impact of antiret-
roviral therapy (ART) and IPT on TB incidence, and
whether regular screening for TB reduced mortality.
Methods: PLHIV aged >15 years at four HIV outpatient
clinics in Viet Nam were screened for any cough, fever, or
night sweats for >3 weeks and if positive, received
sputum smear examination, chest radiography, and/or
liquid culture per the diagnostic algorithm at each
clinical encounter within 1 year of follow-up. We
recorded timing of screening, ART and IPT uptake, TB
diagnoses and deaths. We conducted two multivariable
Cox regression analyses with ART and IPT as time-
varying covariates and incident TB and death as
endpoints.

Results: Of 789 participants enrolled, 64 (8.1%) were
diagnosed with TB at enrollment and 36 (4.6%) were
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excluded for missing data. Among the remaining 689
participants, TB incidence was 4966/100 000 person-
years. TB incidence was 903 vs. 10 331 per 100 000
person-years, respectively, among participants prescribed
and not prescribed IPT, adjusted hazard ratio (aHR) 0.13
(0.03-0.50); incidence was 4128/100 000 person-years
among participants not yet on ART, aHR 12.1 (2.5-59.0)
and 19 550/100 000 person-years among participants on
ART <3 months’ duration, aHR 16.9 (4.2-68.3)
compared to 1256/100 000 person-years among those
on ART >3 months. Survival was greater among
participants screened regularly for TB (i.e., >1 screening
every 4 months) (Figure). The impact of regular screening
was greatest after 120 days of follow-up: mortality was
634/100 000 person-years among participants with
regular screening versus 9439/100 000 person-years
among those without regular screening, aHR: 0.07
(0.01-0.45).

Conclusions: Regular TB screening provided health care
workers multiple opportunities to diagnose and treat TB,
and likely contributed to reduced mortality among
participants in this high TB prevalence population.
Figure Survival for patients with regular screening for TB
compared with survival for those without regular
screening for TB

A novel socioeconomic intervention
improves TB cure and chemoprophylaxis
completion in Peruvian shantytowns: a
randomized controlled evaluation

T Wingfield,"* M A Tovar,>* D Huff,>*> D
Boccia,”® R Montoya,? E Ramos,* S Datta,’* M J
Saunders,"? J J Lewis,?® R H Gilman,” CA
Evans'24

'IFHAD Innovation For Health And Development, Infectious
Diseases & Immunity and Wellcome Trust Centre for Global
Health Research, Imperial College London, UK; 2Innovacion
Por la Salud Y Desarrollo (IPSYD), Asociacion Benéfica
PRISMA, Lima, Peru; 3Monsall Infectious Diseases Unit, North
Manchester General Hospital, Manchester, UK; 4IFHAD
Innovation For Health And Development, Universidad
Peruana Cayetano Heredia, Lima, Peru; *Tulane University
School of Public Health and Tropical Medicine, New Orleans,
LA, USA,; SInfectious Disease Epidemiology, London School of
Hygiene & Tropical Medicine, London, UK; “Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD, USA

Background: Socioeconomic support is part of the
recently ratified post-2015 global End TB Strategy.
However, evidence evaluating impact of TB-specific
socioeconomic interventions is extremely limited.
Objective: To evaluate the impact of a socioeconomic
intervention on TB care and prevention.

Methods: Design: A household-randomized controlled
study. Setting: 32 shantytown-communities, Callao,
Peru. Participants: All TB patients treated by the
Peruvian TB Program. Randomisation: Patient house-
holds were randomly assigned 1:1 to controls that
received Peruvian TB program standard of care or
intervention households that additionally received the
socioeconomic intervention. Intervention consisted of
socioeconomic support throughout TB treatment. Eco-
nomic support constituted conditional cash transfers up
to US$230 (4.7% of average TB-affected household
annual-income) to mitigate TB-related costs, incentivise
and enable care. Social support constituted household-
visits and TB club community-meetings aiming to inform
and empower, reduce stigma, and facilitate mutual-
support. Outcomes compared intervention with control
households. The primary outcome was TB chemopro-
phylaxis completion in contacts aged <20 years. A priori
analyses of contacts aged <5 and 5-19 years were also
performed. Secondary outcome was confirmed TB
patient cure.

Results: Seven months of recruitment achieved sample
size to test for a 33% effect on the primary outcome.
90% (282/312) patients were recruited who had 518
eligible contacts. Patients were randomized to the
intervention (7 = 135) and control (# = 147) arms.
Outcome (Figure): Intervention contacts were more
likely to start (43% [95% confidence intervals, CI=36-
49] versus 25% [95%CI=19-31], adjusted odds ratio,
aOR = 2.0 [95%CI = 1.3-3.8], P = 0.0001) and more
likely to complete (19%[95%CI = 14-25] versus
11%[95%CI = 7.0-15], aOR = 1.9 [95%CI=1.1-3.3, P
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= 0.002) TB chemoprophylaxis than control contacts.
This impact was also significant in sub-analyses of ages
<5 and 5-19 years. Confirmed cure was more likely in
intervention than control patients (47% [95% CI=39-56]
versus (34% [95%CI=26-42], aOR-1.8 [95%CI = 1.1-
2.9], P=0.02).

Conclusions: The socioeconomic intervention improved
TB cure rates and TB chemoprophylaxis uptake and
completion in an impoverished setting. This evidence
supports implementation of recent global policy changes.
Figure Uptake, adherence to, and completion of six
months of TB chemoprophylaxis in household contacts
(n=3518) and confirmed TB cure in TB patients (n=282).
Error bars show 95% confidence intervals. P values on
the lower lines are those derived from univariate logistic
regression against the binary outcome variable of
chemoprophylaxis completion or TB cure. P values on
the upper lines are those derived from multiple logistic
regression against the binary outcome variable of
chemoprophylaxis completion or TB cure adjusting for
food insecurity, age, gender, education level, employment
status, crowding level, and monthly household income.

Electronic-cigarettes, nicotine and
tobacco smoke impair human immune
responses to virulent Mycobacterium
tuberculosis infection

R Chang,' M Davids," K Dheda,"? E Bateman,' R
van Zyl-Smit’

Division of Pulmonology & UCT Lung Institute, Department
of Medicine, University of Cape Town, Cape Town, ?Institute
of Infectious Diseases and Molecular Medicine, University of
Cape Town, Cape Town, South Africa

Background: Electronic cigarettes (E-cig) are gaining
widespread popularity as a ‘safer alternative’ to tobacco.
There is a paucity of data evaluating their short-term
impact on respiratory infections. Tobacco cigarettes
impair human immune responses to mycobacterial
infection and double the risk of developing tuberculosis.

Methodology: Adherent monocytes from healthy indi-
viduals were infected with BCG or virulent mycobacte-
ria: H37Rv (laboratory strain) or CDC1551 (Clinical
strain). Monocytes were co-cultured with E-cig liquid, E-
cig vapour, cigarette smoke extract (CSE) or nicotine. E-
cig liquid and vapour were obtained from nicotine
containing Twisp® brand E-cigarettes. E-cigarette va-
pour was collected through RPMI during a 3 & 5 minute
‘vape’ in a similar published method used to generate
tobacco smoke extract. Cell viability (trypan blue
staining) and TNF responses (ELISA) were measured at
18 h.

Results: Toxicity experiments demonstrated a dose
dependent toxicity of CSE, nicotine and E-Liquid. Using
low concentrations of exposures, we demonstrated a
consistent reduction in TNF-alpha production for all
exposures: E-cig vapour (using a 50% concentration of 3
and 5 minute vape sessions) reduced TNF-a production
by a mean 38% (SD 26) P < 0.001 and 78% (SD 20) P <
0.001, respectively. Nicotine 100 pg/ml alone reduced
TNF-o production by a mean 43% (SD 24) P < 0.001
and 1% E-cig liquid by 78% (SD 23) P < 0.001. 10%
CSE reduced TNF-a by 67% (SD 23) P < 0.001 in
response to virulent Mycobacterium tuberculosis infec-
tion.

Conclusions: Although electronic cigarettes are reported
to be less harmful than tobacco, these data demonstrate
impairment to a key mycobacterial immune response.
Caution should be advocated — especially in TB endemic
regions about using electronic cigarettes, until the full
effect on mycobacterial immunity is clarified.

Early bactericidal activity of AZD5847 in
pulmonary tuberculosis

JJ Furin,’ J Du Bois,? E van Brakel,? P Chheng," A
Venter,? C A Peloquin,* B Thiel,” S M Debanne,*
W H Boom,", A H Diacon,?®¢ J L Johnson'

Tuberculosis Research Unit, Department of Medicine, Case
Western Reserve University School of Medicine and
University Hospitals Case Medical Center, Cleveland, OH,
USA,; 2TASK Applied Science, Bellville, 3Centre for Molecular
and Cellular Biology, Faculty of Medicine and Health
Sciences, Stellenbosch University, Tygerberg, South Africa;
“4Infectious Disease Pharmacokinetics Laboratory, University
of Florida College of Pharmacy and Emerging Pathogens
Institute, Gainesville, FL, *Department of Epidemiology and
Biostatistics, Case Western Reserve University School of
Medicine, Cleveland, OH, USA; ®Division of Physiology,
Department of Biomedical Sciences, Faculty of Medicine and
Health Sciences, Stellenbosch University, Tygerberg, South
Africa

Background: New therapies are needed to treat patients
with drug-resistant TB. We conducted a randomized,
open label, phase 2a dose ranging trial to evaluate the 14-
day bactericidal activity, safety and pharmacokinetics of
AZD5847 (AstraZeneca, Wilmington, DE, USA), a new
oxazolidinone antibiotic, in patients with pulmonary TB.
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Methods: Seventy-five adults with newly-diagnosed,
sputum smear-positive TB were randomly assigned to
receive AZD 5847 at different doses (500 mg once daily;
500 mg twice daily; 1200 mg once daily; and 800 mg
twice daily) or standard treatment (Rifafour; HRZE) The
primary efficacy endpoint was the mean daily fall in
MTB logio CFU per ml of sputum, analyzed with linear
mixed modeling techniques for longitudinal data.
Change in time to positivity (TTP) in MGIT culture
over 14 days was a secondary endpoint. SAS 9.3 was
used for statistical calculations. The trial was registered
at www.clinicaltrials.gov (NCT01516203).

Results: The mean 14-day bactericidal activity of HRZE
was consistent with previous studies (0.163 log;o CFU/
day). AZD5847 at a dose of 500 mg twice daily showed a
decline in CFU over time that excluded zero (average
change of —0.039 log;y CFU/day, P < 0.0048).
AZDS5847 at doses of both 500 mg and 800 mg twice
daily also showed an increase in TTP in MGIT. The
90%CI of the effects on TTP of both doses excluded
zero, with an increase of 1.24 hours per day and 1.21
hours per day respectively (P = 0.013 and 0.018,
respectively). Over the exposure range tested,
AZD5847 appeared to be generally well tolerated. The
most frequent adverse events seen were hematologic,
hepatic and gastrointestinal. The drug exhibited log-
linear elimination with a half-life of 5 to 7 hours.
Conclusions: AZD5847 at the 500 mg and 800 mg twice
daily doses showed an EBA that was different from zero.
The drug merits further evaluation in patients with
pulmonary TB.

Support: US NIAID/NIH HHSN266200700022C/NO1-
AI-70022. Clinical trial registration number: NCT
01516203.

Unexpected high frequency of Rv0678
mutations in MDR-TB patients without
documented prior use of clofazimine or
bedaquiline

N Coeck,’ C Villellas,? C ) Meehan,' N Lounis,? S
Niemann,? L Rigouts,’ B de Jong," K Andries?
TInstitute of Tropical Medicine, Antwerp, 2Janssen Research
and Development, Beerse, Belgium; National Reference
Centre for Mycobacteria, Borstel, Germany. e-mail:
kandries@its.jnj.com

Background: Mutations in Rv0678, a gene regulating the
expression of the MmpS5-MmpLS5 efflux pump, have
been shown to lead to 2- to 8- fold increases in
bedaquiline (BDQ) MIC, and 2- to 4-fold increases in
clofazimine (CFZ) MIC." After the unexpected discovery
of an Rv0678 mutation in a baseline isolate from a
patient without documented prior use of CFZ or BDQ,
the prevalence of these mutations in clinical isolates was
assessed.

Methods: Baseline isolates from two bedaquiline MDR-
TB clinical trials were assessed for Rv0678 mutations by
Sanger sequencing; corresponding BDQ MICs were

determined on 7H11 agar. Rv0678 mutations were also
investigated in DS TB sequences of the Hamburg cohort,*
using a modified version of the KvarQ software.?
Results: Rv0678 mutations were identified in 21/345
(6.1%) of MDR-TB baseline isolates from the two
clinical trials. BDQ MICs of these isolates were either
normal (0.03 to 0.24 pg/ml, n=10), high (0.48 to 1, n=
8), or low (0.004 to 0.015, » = 4). Mutations were also
often identified in the intergenic region between Rv0678
and Rv0677c. A mutation at position —11 in the
intergenic region appeared to increase the sensitivity for
BDQ (median MIC = 0.015). In DS TB isolates, the
frequency of Rv0678 mutations was lower (4/817 or
0.5%), but still higher than expected based on the
theoretical mutation rate.

Conclusions: Rv0678 mutations occur more frequently
in MDR-TB patients than previously anticipated, and are
not consistently associated with increased MICs for
BDQ. Given the variety of mutations in Rv0678 and
their variable effects on the MIC, phenotypic DST
methods are preferred to molecular methods to assess
BDQ susceptibility. The origin of Rv0678 mutations is
unknown, but cannot be linked to prior use of BDQ or
CFZ.

References

1 Andries K, Villellas C, Coeck N, et al. Acquired resistance of
Mycobacterium tuberculosis to bedaquiline. PLOS ONE 2014; 9:
e102135.

2 Kohl T A, Diel R, Harmsen D, et al. Whole-genome-based
Mpycobacterium tuberculosis surveillance: a standardized, portable,
and expandable approach. ] Clin Microbiol 2014; 52: 2479-2486.

3 Steiner A, Stucki D, Coscolla M, Borrell S, Gagneux S. KvarQ:
targeted and direct variant calling from fastq reads of bacterial genomes.
BMC Genomics 2014; 15: 881.

intergenic Intergenic
Rv0678 region position region
mutation -8 to -9 position —11
TB type n n (%) n (%) n (%)
MDR-TB 345 21 (6.1%) 2 (0.6%) 37 (10.7%)
DSTB 817 4 (0.5%) 0 0

TB = tuberculosis; MDR-TB = multi-drug resistant tuberculosis; DS TB =
drug susceptible tuberculosis.
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First results with a 9-month regimen for
multidrug-resistant tuberculosis (MDR-
TB) in francophone Africa

C Kuaban," Z Kashongwe,? A Bakayoko,®* T
Ndikumana,* S Hassane,> S Bassirou,’ V
Fikouma,® M Gninafon,” M Ouedraogo,® V
Schwoebel,® K G Koura,® H Rieder,’ A Trébucq®
Bamenda University, Bamenda, Cameroon; ?Bukavu
University, Bukavu, Democratic Republic of Congo; *CHU
Treichville, Abidjan, Ivory Coast; “National Tuberculosis and
Leprosy Program, Bujumbura, Burundi; *Action Damien,
Niamey, Niger; ®Bangui University, Bangui, Central African
Republic; “National Tuberculosis Program, Cotonou, Benin;
8CHU Yo, Ouagadougou, Burkina-Faso; °International Union
Against Tuberculosis and Lung Disease, Paris, France. e-mail:
vschwoebel@theunion.org

Background: A 9-month regimen (4KmGfxPtoHCfzEZ/
5GfxCfzEZ) for multidrug-resistant tuberculosis (MDR-
TB) has been more than 80% effective in Bangladesh. We
report results for the first cohort of patients included in
an observational study coordinated by the International
Union Against Tuberculosis and Lung Disease aiming to
evaluate the effectiveness and tolerance of this regimen
(moxifloxacin replacing gatifloxacin) in 9 countries of
francophone Africa.

Methods: From January 2013 to March 2015, 1022
adult patients were recruited in Benin, Burkina Faso,
Burundi, Cameroon, Ivory Coast, Niger, Central African
Republic, Democratic Republic of Congo and Rwanda.
The patients receive treatment under strict daily obser-
vation after standard clinical and laboratory examina-
tions. Adverse drug events and clinical and bacteriolog-
ical response to treatment are followed up monthly until
treatment completion, and bacteriological status is
monitored 6-monthly thereafter for 2 years. We describe
the characteristics and analyzed the clinical and bacte-
riological response to treatment and the rate of adverse
events of the first cohort of patients included before 1
July 2014.

Results: Among this cohort of 507 patients—37%
female, median age 33 years, 88% previously treated
for TB, 21% HIV-positive—80.9% had treatment
success, 7.7% died, 6.5% were lost to follow-up and
4.9% were failures. The case fatality rate was higher in
HIV-positive than in HIV-negative patients (17.1% vs.
5.0%, P < 0.001). The most frequent adverse event was
mild gastric pain and vomiting during the 2 first months
of the treatment. Hearing loss >70dB was reported in
9.2% of the cohort. Severe (grade 4) adverse events
occurred in 2.7%, and were significantly more frequent
among HIV-positive than among HIV-negative patients
(6.9% vs. 1.6%, P =10.003).

Conclusions: Preliminary treatment results on the first
enrolled patients are excellent. Implementing this short
MDR-TB treatment regimen has proven feasible in the
participating countries, with limited rates of adverse
events except for hearing loss.

42. TB research and communities: ethical
and practical considerations

Community engagement in descriptive studies
A Choko," R Sambakunsi," M Nliwasa, -2

M Kumwenda,'? G Sinjani," L Chiume,’ L Corbett,"3

N Desmond* "Malawi Liverpool Wellcome Trust Clinical
Research Programme, Blantyre, 2University of Malawi,
College of Medicine, Blantyre, Malawi; 3London School of
Hygiene & Tropical Medicine, London, “Liverpool School of
Tropical Medicine, Liverpool, UK.

Background: Ethical research requires reflective engage-
ment between researchers and communities to maximise
mutual benefits. Community engagement can be utilised
to inform, consult or to enable local decision-making.
Here we describe a community liaison system (CLS)
established to facilitate consultation and dialogue during
an HIV self-testing (HIVST) and TB screening trial in
urban Malawi.

Methods: The trial setting was 28 small neighbourhoods,
defined by community-health worker (CHW) catchment
populations. Four cluster representatives (CRs) per
neighbourhood (128 in total) were recruited using
participatory methods (nominated and voted at residen-
tial meetings). Their primary mandate was to meet
weekly as a neighbourhood team, to report all discus-
sions (both positive and negative) relating to the trial,
submitting their reports at monthly facilitated CR
meetings where concerns were discussed and appropriate
responses developed. CRs performed a secondary role
reporting on all deaths for verbal autopsy (‘dual
representation’). Separately, a standard community
advisory board (CAB) included 15 community mem-
bers/leaders.

Results: Of 883 issues raised over the first 6 months from
416 residents, concerns most often related to lack of
HIVST (41%) in control neighbourhoods. Additional
common concerns included misunderstandings of HIV
care pathways for people who self-tested positive.
Women (49%) raised more concerns than men (27%)
and mixed groups (24%). Benefits to the trial included
CLS motivation to HIVST clients to fully participate
with TB screening (sputum submission) and rapid tracing
of participants with newly diagnosed TB. By sharing
their collective lack of major adverse events (suicides,
and gender-based violence) in real time, the CLS also
supported rapid gains in community confidence around
the safety of HIVST: a previously untried intervention.
Furthermore, CRs assisted in QA activities and main-
taining HIVST availability within defined neighbour-
hood boundaries despite very high demand (~84%
population uptake).

Conclusions: A linked community liaison system was
highly successful in facilitating dialogue between the
research team and community, and dealing promptly
with harmful rumours. Dual representation was highly
beneficial to the trial team, although with potential to
compromise the true ‘community voice’. Initial feedback
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on the community demand for HIVST was validated by
subsequent update data.

Community engagement in TB vaccine studies

M Tameris' 'South African Tuberculosis Vaccine Initiative,
University of Cape Town, Cape Town, South Africa.

Background: The South African Tuberculosis Vaccine
Initiative (SATVI) has been conducting clinical trials of
novel tuberculosis (TB) vaccines in Worcester, Western
Cape since 2005. Novel TB vaccines are targeted at
infants as BCG replacements or at adolescents and adults
as BCG boosters. Clinical researchers have a responsi-
bility to the communities in which they work to engage
with them in research activities and to build their
capacity to understand and give input into the research.
SATVI works closely with our community stakeholders
in a variety of ways.

Methods: SATVI has established an active community
advisory board (CAB) which has an adolescent CAB
component. A comic book describing a young mother’s
decision to enrol her infant into a TB vaccine trial has
been produced, distributed and dramatised. Two Well-
come Trust International Engagement grants have
funded projects using drama to introduce the concepts
of clinical research including participant rights, and TB
vaccine research, to high school pupils and to the general
population respectively.

Results: SATVI continues to have an excellent relation-
ship with the community in which we work. stakeholders
include the local Departments of Health and Education,
local business forum members, and most importantly the
‘man in the street” who volunteers to participate in our
trials.

Conclusion: Active and ongoing community engagement
is essential when conducting clinical research.

43. Country experiences: enablers for
community-based multi-drug resistant
tuberculosis management programmes

The effects of Directly Observed Therapy (DOT)
in MDR-TB treatment, a systematic review and
field experience from China

X Wei,"J Yin" 'JC School of Public Health and Primary Care,
Chinese University of Hong Kong, Hong Kong, China.

Background: Directly observed therapy (DOT) was
recommended by WHO to improve adherence of
Multidrug-resistant tuberculosis (MDR-TB). However,
the effectiveness of DOT on medication adherence and
treatment outcomes of MDR-TB was mixed in previous
studies. Thus, with the aims of assessing medication
adherence and treatment outcome among MDR-TB
patients and their associations with provision of DOT,
we systematically reviewed previous studies, and con-
ducted a retrospective cohort study in two provinces of
China.

Methods: We searched studies published in English
between January 1970 and January 2015 in the major
electronic databases. Two reviewers independently
screened articles and extracted relevant information for
the systematic review. The cohort study was conducted in
Zhejiang (Z]) and Shandong (SD) provinces. Culture
confirmed MDR-TB patients who had begun their
treatment between January 1 2009 and June 30 2012
in Z] and between January 1 2009 and April 30 2012 in
SD were included into the study. We reviewed clinical
charts and conducted a questionnaire survey with the
patients. Treatment interruption was defined as missing a
dose for at least a day but less than eight consecutive
weeks, while severe interruption was defined as missing
doses between two to eight consecutive weeks.

Results: A total of 29 articles were included in the review.
Studies adopting full DOT (68%, 95%Cl 63-73%) had a
significantly higher pooled treatment success rate than
studies using self-administration treatment (47%,
95%CI 41-52%). Among the 330 patients (220 in Z]
and 110 in SD), 175 (53%) had a treatment interruption,
while 62 (19%) reported severe interruption; 251 (76 %)
reported a culture conversion after six months treatment;
154 (47%) patients received DOT with 111 (72%)
received from family members. Patients who were order
(OR=2.14, 95%CI 1.12-4.10), did not receive DOT
(OR=0.47, 95%CI 0.25-0.92), injected by health care
workers (OR=0.28, 95%CI 0.08-0.98) had more severe
interruptions than those who were younger, received
DOT and injected by family members. Patients who had
higher level of education (OR=1.95, 95%CI 1.09-3.50)
and had no interruption (OR=0.54, 95%CI 0.31-0.935)
were more likely to have six-month culture conversion.
Conclusions: Treatment interruptions are common in
study sites. DOT was effective in improving adherence
and successful treatment outcome among MDR-TB
patients. Family members may act as treatment support-
ers after necessary training.

The role of health insurance schemes in
managing community-based MDR-TB patients
via designated hospitals in China

Q Sun Center for Health Management and Policy, Shandong
University, Jinan, China.

Background: Poor MDR-TB patients’ detection, low
standard treatment rate of MDR-TB patients, lack of
effective MDR-TB patients management and higher
economic burden of MDR-TB treatment are the main
challenges in the MDR-TB control of China. Under the
support of the Bill and Melinda Gates Foundation, China
imitated a comprehensive MDR-TB control project in
four cities since the year 2011. One of the main
interventions is increasing the reimbursement of health
insurance to MDR-TB treatment for alleviating the
economic burden of MDR-TB patients.

Methods: A field survey was conducted in the four pilot
cities. The health insurance policies were collected;
MDR-TB patients were survey using structured ques-
tionnaires to evaluate their economic disease burden
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under the existed health insurance programs. Descriptive
statistical methods were used to analyze the effects of
health insurance program on decreasing the economic
diseases burden of MDR-TB patients.

Results: The pilot projects regulated the health insurance
schemes will cover at least 50% of MDR-TB treatment
expenditure with the standard treatment protocol, the
patients will cover 10% of medical expense, the left are
covered by the projects. In the four pilot cities, we use the
MDR-TB inpatient expenditure of the New Rural
Cooperative Medical Scheme (NCMS) as example, it
was found the proportion of MDR-TB inpatient reim-
bursement to total inpatients expenditure of NCMS in
the four cities was very tiny varying from 0.02% to
0.05%. A total of 73 MDR-TB patients were investigat-
ed. Before the project reimbursement to MDR-TB
patients, it was estimated that the total treatment cost
of MDR-TB patients in the two years treatment period
was 23 430 Yuan (18 966~30 894 Yuan) the total
medical expenditure was 15 166 Yuan (12 811~17 898).
Among the surveyed MDR-TB patients, 84% of them got
the catastrophic medical expenditure in treating MDR-
TB. After the reimbursement by the project, the total
treatment costs decreased 67%, but 65.75% of MDR-TB
patients still suffered the catastrophic medical expendi-
ture.

Conclusions: The pilot projects decreased the economic
burden of MDR-TB patients, but the effects and the
sustainability of MDR-TB control is uncertainly without
the subsidy of the project. So, a case-based payment by
health insurance programs should be designed and
implemented.

Expanding MDR-TB management through
community health workers in Bangladesh and
Nepal: NGO experiences

S Islam,” M Rana," M Siddiqui," M Akramul Islam,’

M Husain? "Department of Health, BRAC, Dhaka,
2Department of Health, NTP, Dhaka, Bangladesh.

Background and challenges: Bangladesh ranks in 10th on
the list of 27 high priority countries for MDR-TB.
According to a recent drug resistance survey, MDR-TB
burden is 1.4% among new cases and 28.5% among
retreatment cases. However, considering the size of the
population the absolute number of MDR-TB patients
would be higher. National Tuberculosis Control Pro-
gramme initiated Programmatic Management of DR-TB
cases since 2008.

Intervention: Patients diagnosed in the National Institute
of Diseases of the Chest and Hospital admitted for 6 to 8
months of intensive phase of treatment initially and 18
months ambulatory phase at community. Currently,
sputum microscopy is done weekly for admitted patients.
If two consecutive sputa become negative then the MDR-
TB patients are shifted to the community for ambulatory
care. Sputum follow up test like microscopy is done
monthly at the field level and culture is done quarterly at
TB Reference Laboratory throughout the treatment
course. All the health care providers related to MDR-

TB management receive basic one day orientation before
starting of MDR-TB management at community level.
The community health workers play important role in
educating MDR-TB patients and their family members
for continuation the treatment and provide psychosocial
support. They ensures daily intake of medicine during
ambulatory phase of treatment and they also encourage
patient to continue regular follow-up as per NTP
guideline.

Results and lesson learnt: In 2008, a total of 70
confirmed patients were enrolled in BRAC covered TB
areas and received standardized MDR-TB treatment.
Out of 70 MDR-TB patients, 48 patients completed
treatment successfully; the treatment success rate was
69%. The number of patients who were death and
default was 6 (9%) and 16 (23 %) respectively. In 2012, a
total of 333 confirmed patients were enrolled and 238
patients completed treatment successfully, the treatment
success rate was 71%. The number of patients who died
or defaulted was 36 (11%) and 5 2 (16%), respectively.
Conclusion: Patients’ adherence during hospital stay
seems to be a difficulty in hospitalization treatment
system as they had to stay for long time during intensive
phase. The currently implemented community based
MDR-TB treatment modality may contribute to mini-
mize this challenge and ensure high treatment success
rate for National Tuberculosis Control Programme in
Bangladesh.

Expanding MDR-TB management through
community health workers in Bangladesh and
Nepal: NGO experiences

S CBaral,” S Khanal," B Lamichhane,? K D Wagle?
'Department of Research, Health Research and Social
Development Forum (HERD), Kathmandu, ?Department of
Programme, National Tuberculosis Centre, Bhaktapur, Nepal.

Background: TB is one of the major health problems in
Nepal. More recently, the emergence of drug resistance
(DR-TB) poses even a greater challenge to the NTP. In
2014, total of 349 DR-TB and 25 XDR-TB cases were
enrolled for treatment. Treatment Success Rate of DR
patients was 76.6%, however it was 11% for XDR.
Methods: Qualitative interviews held with DR-TB
patients and their family members and group discussions
with frontline health workers and stakeholders. We also
reviewed NTP annual data.

Findings: Nepal initiated DR-TB management in 2005
with 5 treatment centres and 11 sub treatment centres.
Since then there has been remarkable progress in the field
of DR-TB control. The key achievements include
expansion of DR-TB centres from 5 to 13 and DR-TB
sub centres from 11 to 71 from 2005 to 2013,
respectively, covering 42 of 75 districts, with increased
involvement of community health workers. Ambulatory
DR-TB treatment is now managed at the sub centre once
patients have started their treatment at the centres.
Similarly, 11 DR-TB hostels provide facility based
treatment. Nepal’s move to decentralised DR-TB treat-
ment has led to improved DR-TB management. The
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trend of DR case finding has been on rise from 94
(18.6%) in 2009 to 349 (22.3%) in 2013. The number of
DR-TB patients registered for treatment was 87 in 2005
to 201 in 2010. Similarly, the treatment success rate has
increased to 76.6% in 2010 as compared to 64.7% in
2007 with significant decrease in loss to follow up from
18.7% in 2007 to 7.3% in 2010. Major challenges
include: poor adherence to the treatment, lack of
community awareness, limited skilled human resources,
limited provision of infection control measures in health
facilities, relocation of patients for treatment resulting
socioeconomic burden to patients.

Conclusion: Though the decentralised treatment services
have been a major a step forward in DR-TB management
in Nepal, challenges remain: access to early diagnosis and
treatment, quality care at the point of delivery, socio-
economic and psychological barriers to DR-TB patients
and their family, skilled human resources at referral and
periphery level facilities, continuation of DR-TB hostels,
among others. Therefore, in order to achieve better
outcomes with less burden on DR-TB patients and
families, there is a need for further expansion and
strengthening of patient centered decentralised DR-TB
care tailored to the local context.

Developing and implementing an Internet-
based information system, SITETB, to integrate
services among health providers in Brazil for
MDR-TB care

P Bartholomay Oliveira," D Barreira,’

S Barbosa Codenotti' 'National Tuberculosis Programme,
BRASILIA, Distrito Federal, Brazil.

According to the World Health Organization (WHO), in
2014 480 000 new cases of multidrug-resistant tubercu-
losis (MDR-TB) were estimated worldwide and approx-
imately 210 000 deaths from the disease. When there is
diagnosis of MDR-TB alternative treatment regimens are
needed to control it, which usually have a lower cure
rate, less favorable prognosis, more side effects and
higher cost. The Brazil monitors cases of MDR-TB by
Information System Tuberculosis Special Treatments
(SITE-TB), is an online system available in all the federal
units, and provides information for epidemiological
surveillance, assists decision making, and the manage-
ment of drugs. The SITE-TB allows the secondary and
tertiary reference units notify, track and see the outcome
the cases that require special treatment, including cases
of mycobacteria non tuberculosis (MNT). The system
was developed in partnership with Management Sciences
for Health (MSH) aimed at to provide for the monitoring
of cases with special schemes, clinical monitoring and
rational use of medicines, essential strategies for the
proper management and control of drug resistant
tuberculosis (DR-TB). In 2012 a pilot study was
conducted in three Federal Units, with different profiles,
and after some adjustments, all the states were trained to
use the system. Currently there are about 600 health
professionals using the system for surveillance, clinical
care, and the management of drugs. In addition, a group

of ten TB experts in DR-TB validate all cases to monitor
the proper use of the national protocol, to do technical
support and to provide better management of medicines.
Currently, the SITE-TB is used by all the 27 states, for
about 250 units that report and accompanying special
cases. In 2014, 1738 cases of special tuberculosis
treatments were followed in SITE-TB with indication
for use of special schemes due to liver disease, severe
intolerance, drug allergy or comorbidities, as well as
2416 cases of DR-TB and 548 cases of MNT.

44. Achieving quality Xpert MTB/RIF use
for rapid case detection

The role of Xpert MTB/RIF testing in improving
the clinical diagnosis of patients in Pakistan

E Qadeer,' S Tahseen,? F M Khanzada? '"National
Tuberculosis Control Program, Islamabad, ?Department of
National Tuberculosis Reference Laboratory, National
Tuberculosis Control Program, Islamabad, Pakistan.

Background: Pakistan is fourth among high burden
countries for TB and DR-TB. 82% of cases notified are
pulmonary TB and 50% of these are bacteriologically
diagnosed; 9.9% of all incident cases notified are
children. 75% of estimated MDR-TB burden is among
new and only 25% among retreatment PTB cases. The
capacity for conventional bacteriological diagnosis of TB
cases among smear-negative PTB, childhood TB and
EPTB is limited.

Intervention: GeneXpert was introduced in Pakistan in
2011 soon after its endorsement by WHO. It was
implemented initially with focus to enhance DRTB case
diagnosis but its use was soon expanded to improve
bacteriological diagnosis of TB in vulnerable, at risk
population (children and HIV +ve) and those having
difficulty in diagnosis. The number of Xpert machines
increased from eleven in 2011 to 67 in 2014 and patients
tested increased from 482 In year 2011 to 56 252 in year
2014 and by mid-2015 a total of 101 242 patients had
been tested across the country. We present the role of
Xpert in clinical diagnosis of TB in 20 252 patients (
19.8%) tested at the National TB Reference laboratory
(NRL) during this period .

Results: Among patients tested (July 2011-2015), 50.8%
had no history of previous treatment, 12.9% were under
15 yrs of age and 6.2% of patient had extra -pulmonary
lesions. Number of adults and children tested with PTB
or EPTB has increased from 116 (2011) to 7081 (2014)
but proportion of paediatric cases has declined from
21.6% to 12.9% over time. In patients with no history of
previous treatment, Mycobacterium tuberculosis was
detected in 19.7% of patient s (22.6% in adults and
9.1% in <15yrs) and Rifampicin resistant (RR) was
detected in 11.4% (11.6% in adults and 9.6% in <
15Yrs). In patients with history of previous treatment M.
tuberculosis was detected in 37.4% (37.9% in adults and
27.7% in <15yrs) and RR was detected in 22.7%
(22.5%in adults and 28.9% in <15yrs). Among extra-
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pulmonary specimen, M. tuberculosis was detected in
20.0% and Rifampicin resistant in 12.8% of cases.
Conclusion: Introduction of Xpert along with enhancing
diagnosis of DR-TB cases has played an important role in
bacteriological diagnosis of tuberculosis in children,
adults with difficulty in diagnosis as well as extra-
pulmonary cases. There is need for sensitization of
pediatricians and surgeons on role of diagnostic assay in
bacteriological diagnosis of these difficult cases.

Table : Xpert MTB /Rif assay in diagnosis of TB and Rifampicin resistant in adults and <15yrs

PATIENT TYPE No. Tested No- MTB+ No-RR + MTB% RR %
All country (All Patients) 101242 39174 7228 38.7% 18.5%
NRL ( All Patients) 20025 5698 1068 28.5% 18.7%
Adults 17441 5386 1016 30.9% 18.9%
Paeds 2584 312 52 12.1% 16.7%
Pulmonary TB case 18778 5448 1036 29.0% 19.0%
Adults 16412 5163 989 31.5% 19.2%
Paeds 2366 285 47 12.0% 16.5%
Extra Pulmonary TB 1247 250 32 20.0% 12.8%
Adults 1029 223 27 21.7% 12.1%
Paeds 218 27 5 12.4% 18.5%
No History of previous 10165 2006 229 19.7% 11.4%
Adults 7993 1808 210 22.6% 11.6%
Paeds 2172 198 19 9.1% 9.6%
Previous History of ATT 9860 3692 839 37.4% 22.7%
Adults 9448 3578 806 37.9% 22.5%
Paeds 412 114 33 27.7% 28.9%

Yield of TB lymphadenitis with cytology vs.
GeneXpert and culture in Ethiopia

T Gemechu,' M Aseresa Melese,> N Demmelash,?

D Habte,? B Tessema,® P G Suarez* 'Department of
Pathology, College of Health Sciences, Addis Ababa
University, Addis Ababa, 2?Center for Health Services, HEALTB
Project, Management Sciences for Health, Addis Ababa,
3Department of Medical Microbiology, School of Biomedical
and Laboratory Sciences, College of Medicine and Health
Sciences, University of Gondar, Gondar, Ethiopia; “Center for
Health Services, Management Sciences for Health, Arlington,
VA, USA.

Background: GeneXpert MTB/RIF assay has been
deployed close to the point of patient care in the fight
against TB. The Ethiopian MOH has endorsed the test
and there has been a wider installation of this technology
into the existing TB diagnostic system. On the other
hand, cytology microscopic reading, which has been the
first line diagnostic tool for TB lymphadenitis is only
conducted in centers staffed by Pathologists. The
objective of this study was to compare the level of
agreement between cytology readings and GeneXpert
results for diagnosis of TB lymphadinitis.

Methods: A comparison was made between the cytology
readings of two senior pathologists versus Xpert results
of fine needle lymph node aspirates. A senior pathologist
took a split sample of FNA from patients clinically
suspected of TB lymphadenitis. The cytology smears
were stained with Wright’s stain and read by two senior
pathologists. The cytology reading is considered TB if the
two pathologists reported concordant TB diagnosis. A
senior microbiologist runs the Xpert test following the
standard procedure. Both the pathologist and the

microbiologist were blinded for the results of each other.
We calculated the concordance rate of the two test results
using Kappa statistics.

Results: A total of 150 TB lymphadenitis suspected
patients were included in this study. From the total of 150
TB lymphadenitis suspects, 114 (76.0%) and 86 (57.3%)
were diagnosed as TB by cytology reading and Xpert,
respectively. Four (4.7 %) of the TB patients diagnosed by
Xpert were found to have Rifampicin Resistant Tuber-
culosis. Out of 114 patients diagnosed as TB lymphad-
enitis by cytology, 84 (73.7%) were also diagnosed as TB
by Xpert. The cytology labeled 36 of the suspects as no
TB of which 34 (94.4%) were also negative for TB by
Xpert. The overall agreement level between the two tests
was moderate (Kappa 0.54, P < 0.001). The agreement
levels of Cytology and GeneXpert results in the caseous
and pus aspirates were 0.58 (P < 0.001) and 0.49 (P <
0.001) respectively. Caseous aspirates yielded less TB
positive result than pus aspirates: 69.2% versus 84.6%
by cytology and 47.7% versus 67.9% by GeneXpert,
respectively.

Conclusion: There is a good agreement between cytology
reading and GeneXpert. GeneXpert is very helpful
diagnostic tool for TB lymphadenitis in a country where
there are few pathologists. We cannot conclude which
method is superior because we do not have the gold
standard, culture to compare with in this study.

Contribution of GeneXpert in MDR-TB case
finding in Ethiopia

JDegu," G Gudeto,' J Seid," D Habte," G Ayana? "HEALTB
Project, Management Sciences for Health, Addis Ababa,
2Regional Laboratories Capacity Building, Ethiopian Public
Health Institute, Addis Ababa, Ethiopia.

Background: Ensuring adequate availability of rapid
tuberculosis (TB) diagnostic tools such as GeneXpert is
essential for early detection and prompt treatment of TB.
Toward this end, the USAID-funded Help Ethiopia
Address the Low TB Performance (HEAL TB) project
supported the roll out of GeneXpert MTB/RIF in two
large regions of Ethiopia. We present the experiences of
GeneXpert implementation and its contribution in multi-
drug resistant TB (MDR-TB) case finding in the two
regions.

Interventions: In collaboration with the RHBs and the
Ethiopian Public Health Institution (EPHI), HEAL TB
trained laboratory personnel, developed standard oper-
ating procedures and reporting tools, provided site level
mentoring, deployed short-term technical assistance
through an international expert, and monitored progress
through monthly reporting and feedback. Moreover
HEAL TB oriented clinicians on the eligibility criteria
for GeneXpert, facilitated sample transportation, and
ensured adequate supply of cartridges. The trends in
GeneXpert utilization and its contribution in the
diagnosis of MDR-TB cases were evaluated on a
quarterly basis, and the contribution was compared with
that of conventional culture methods.
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Results and lessons learnt: GeneXpert service started in
the two regions as of January 2014 whereas the diagnosis
of MDR-TB before January 2014 was only made by LPA
culture. Of 108 MDR-TB cases reported in January-
March 2014 when the project introduced Xpert use,
58% were diagnosed by Xpert while 42% were
diagnosed by LPA culture. By the end of June 2015, a
total of 41 GeneXpert machines were functional in the
two regions. GeneXpert has progressively replaced
culture in the diagnosis of MDR TB; it contributed for
74 (93%) of the 80 MDR-TB by June 2015. The number
of new cases of MDR-TB enrolled to Second Line Drugs
per quarter has doubled since the introduction of
GeneXpert service in the HEAL TB supported regions.
Conclusion: GeneXpert contributed to doubling of
MDR-TB case finding and enrollment in care. More
effort is needed to further strengthen the site level service
utilization capacity.

The use of verification and external quality
assessment panels to monitor the accuracy of
Xpert MTB/RIF testing across 18 countries

A David," V Magida," W Stevens,"2 L Scott,? V Deyde,?
A Adelekan,® C Gilpin,* R Coombs® "National Priority
Program, NHLS, Johannesburg, 2Department of Molecular
Medicine and Haematology, University of the Witwatersrand,
Johannesburg, 3Centres for Disease Control, Johannesburg,
South Africa; “Global TB Programme, World Health
Organization, Geneva, Switzerland; *Department of AIDS
Clinical Trial Group, University of Washington, Seattle, WA,
USA.

Background: More than 10 million Xpert® MTB/RIF
(Cepheid) cartridges and 17 883 GeneXpert (Cepheid)
instrument modules, used for diagnosing Mycobacterium
tuberculosis have been procured globally (up to Q4
2014). Quality management of this molecular test
encompasses verification, external quality assessment
(EQA) and real time instrument/assay performance
monitoring. Verification (determining an instrument
[GeneXpert module] is “fit for purpose’) is recommended
upon instrument installation or relocation, module
replacement and module calibration. EQA (or proficien-
cy testing) is performed to determine pre-analytical,
analytical and post analytical ‘user’ performance and real
time monitoring through cloud based software (such as
RemoteXpert, Cepheid) can assist with daily instrument/
site/country performance. The Dried Culture Spot (DCS)
proficiency testing matrix endorsed by the WHO to
verify GeneXpert instruments is also available as a global
EQA program and both can be used to monitor
performance.

Method: DCS material consists of inactivated M.
tuberculosis (susceptible to Rifampicin (RIF) for verifi-
cation). DCS for EQA is tested 3 times per year
comprising 4 DCS (MTB with RIF susceptible, RIF
resistant and non-TB mycobacteria). Submission and
reporting of DCS results is managed through an in-house
software program www.tbgxmonitor.com.

Results: A total of 18 countries currently participate in
the DCS EQA program. The Global participants (>1site)

include: South Africa’s NHLS (207 sites), AIDS Clinical
Trial Group (11 countries world-wide), Walter Reed
Army Institute of Research (3 countries), and Namibia
Institute of Pathology. Instruments verified with DCS
material and registered on www.tbgxmonitor.com have
fluctuated from over the years since 2011 to 2015. EQA
uptake increased from 17 participants in 2012 to 295 by
second panel in 2015. By 30 April 2015, 4.377
verification DCS were performed globally. DCS used
for EQA reported an overall 98.2% correct result.
Incorrect results accounted for 0.7%, 0.6% and 0.8%
for device error rates in 2013, 2014 and 2015 (up to Q1),
respectively. Conclusion: The DCS quality program
highlights the successful, rapid implementation of quality
assured Xpert® MTB/RIF testing globally. The standard-
ization of testing material and minimal variation of
testing sites illustrates stability and robustness of
instruments. High quality assay performance over time
as well as consistency among sites and users was
demonstrated.

Quality indicators and maintenance experience
of Xpert MTB/RIF in South Africa

P Marokane,' S Molapo,’ V Magida," L Berrie,’

W Stevens,'? L Scott? "NPP, National Health Laboratory
Service, Johannesburg, ?Department of Haematology and
Molecular Medicine, University of Witwatersrand,
Johannesburg, South Africa.

Background: South Africa initiated the roll out of the
Xpert® MTB/RIF assay across 221 laboratories per-
forming smear microscopy. To ensure ongoing quality of
services, the National Priority Programme (NPP) of
National Health Laboratory Services (NHLS) developed
and monitored quality measures for molecular testing
that are consistent with good laboratory practices.
Method: The performance of the 221 laboratories is
reviewed on a monthly basis. All analysers (7 = 309)
deployed within the NHLS are connected and interfaced
to the Laboratory information System (LIS) allowing for
central collection of patient results. Data extracted from
the Central Data Warehouse (CDW) is analysed to
determine the national Mycobacterium tuberculosis
complex (MTBC), Rifampicin (RIF) resistance and error
rates. In addition, 211 devices were connected to the
GeneXpert operational dashboard which allowed the
NPP to receive data in real time and respond to potential
laboratory, assay and analyser problems occurring in a
more efficient, timely and targeted approach. The use
and analysis of the ‘real time’ data enhanced the ability to
respond to instrument failures that might results in
module replacements and maintenance, operator train-
ing needs, potential laboratory contamination and assay
related issues followed by root cause analysis.

Results: A total of 6 538 967 specimens have been
processed as at 31 July 2015. The national TB positivity
rate among individuals presumed to have MDR-TB or
HIV-TB was found to be up to 16-18% in the first year
and 13-14% in the second year, 10-11% in the third and
fourth years and has reduced to 9% in the 5th year, after
introduction of Xpert® MTB/RIF assay. Average Rifam-
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picin resistance detection rates have remained around
7% since project inception with some geographical
variations. Average error rate has ranged consistently
below 3%. Over 3 million specimens were uploaded on
the Xpert operational dashboard as at 31 July 2015.
Comparisons of data from the RemoteXpert against LIS
showed a 1% bias due to removal and repeat on error
testing not extracted by the LIS. Since March 2011 to
December 2014 South Africa replaced (33%) 1272 out
of 4168 modules. Conclusion: The performance indica-
tors have never been reported in real time and the
implementation and utilization of these systems im-
proved the overall programmatic monitoring and eval-
uation, which ultimately improved the quality of the
laboratory processes and results.

46. Strengthening community systems:
building the evidence for impact

Community-based monitoring and evaluation
in Uganda: ensuring TB services delivered by
public and private sectors are available and
accessible

P Masembe' 'African Young Positives Network, Kampala,
Uganda.

One third of people estimated to have TB are either not
reached for diagnosis and treatment by the current health
systems. Even in patients who are identified, TB or
MDR-TB is often diagnosed and treated late. In order to
reach the unreached and to find TB patients early in the
course of their illness, a wider range of stakeholders
already involved in community-based activities needs to
be engaged. Civil society organizations (CSOs) that are
active in community-based development, particularly in
primary health care, human immunodeficiency virus
(HIV) infection and maternal and child health, but have
not yet included TB in their priorities and activities. CBO
membership consists entirely of the community members
themselves, so these organizations can be considered to
represent the community most directly. NGOs and other
CSOs engage in activities that range from community
mobilization, service delivery and technical assistance to
research and advocacy. The strengths of CSOs active in
health care interventions at the community level include
their reach and spread and their ability to engage
marginalized or remote groups. These organizations
have a comparative advantage because of their under-
standing of the local context. Greater collaboration
between CSOs and local and national governments could
greatly enhance development outcomes. Reducing the
complexity of transactions and increasing the speed of
facilitation are key factors that improve the operating
environment for community actors. NTPs or their
equivalents have the responsibility of creating enabling
national or local legal, policy and administrative
environments to support the effective engagement of
NGOs and other CSOs in TB activities. CSOs should also
stimulate and support the development of an enabling

legal and policy environment through constructive
dialogue and engagement with the NTPs or relevant
legislative structures. The coalition should meet regularly
and have mechanism for sharing information of common
interest to improve contributions to national TB plans,
discuss challenges and opportunities. The NTP, with
inputs from the coalition and other stakeholders, should
prepare a national policy to facilitate effective engage-
ment of CSOs in TB prevention, diagnosis, treatment,
patient care and support, and in research activities
aligned with the national health strategy.

Contributions of communities in improving
case detection in rural Ethiopia through TB
REACH

M A Yassin," D Gemechu,?3 S Theobald,? L Cuevas® 'The
Global Fund, Geneva, Switzerland; 2REACH Ethiopia,
Hawassa, Ethiopia; 3Liverpool School of Tropical Medicine,
Liverpool, UK.

Introduction: In 2013, WHO estimated that three million
cases of tuberculosis (TB) were missed. Ethiopia con-
tributed to 3% of missed cases mainly due to health
system and community factors. Different interventions
were tried but with limited gain in case finding. We
report successful implementation of TB REACH project
in improving case finding in remote and rural commu-
nities in southern Ethiopia.

Methods: This is an innovative community-based col-
laborative project with the Ministry of Health of
Ethiopia implemented in southern Ethiopia reaching a
population of 7.5 million. The key interventions included
familiarization, capacity strengthening, community-
based intervention by engaging HEWs in TB diagnosis
and treatment, mobile communication, slide referral and
ensured sustained continuum of care including contact
tracing, provision of Isoniazid Preventive Therapy (IPT)
for asymptomatic under five years children. District
supervisors were hired; motor bikes were provided
training and contributed to diagnostic capacity building
over four years.

Results: During this period, more than 180 000
presumptive TB cases were identified; sputum collected
and slide fixed by HEWs in the community and slides
were collected by district field supervisors for examina-
tion. Of these, more than 9000 smear-positive TB cases
were diagnosed from the slides prepared and fixed by
HEWs. Over all in the project area, more than 13 000
smear-positive TB cases and more than 29 000 all forms
of TB were diagnosed and treated. The community-based
intervention contributed to about 70% cases detected in
the project area. More than 9000 household contact
tracing was done and screened more than 35 000
contacts, identified more than 4000 symptomatic con-
tacts, examined more than 3000 symptomatic and
detected 243 smear-positive cases, about 2500 under
five years asymptomatic children were put on IPT. About
6000 presumptive cases were examined using GeneXpert
machine and detected 634 MTB+ cases.
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Discussion: Our approach improved cases finding and
treatment outcome in remote and rural communities as
the interventions addressed key barriers: physical and
socio-economic factors affecting the health service
utilization. Such approaches that increase access to
services and ensure equity could be done in high burden
resource-constrained settings. However, it requires prop-
er planning, monitoring and evaluation for its success in
addition to government commitment.

Innovative community-based initiative in southern Ethiopia
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Expanding TB diagnosis and community-based
TB management through community systems
in Bangladesh

S Islam," M Rana," M Siddiqui,’” K Uddin,’

M Akramul Islam," M Husain? 'Department of Health,
BRAC, Dhaka, 2NTP, Dhaka, Bangladesh.

Background and challenges to implementation: TB is a
major public health concern in Bangladesh. BRAC, a
development organization initiated community based
tuberculosis control programme in 1984 in one sub-
district to control TB. This model was gradually
expanded since 1994 in collaboration with National
Tuberculosis Control Programme (NTP) and currently
covering two-third of the country with 93 million
populations. Considering the long treatment duration,
community based interventions intensified throughout
BRAC implementing areas to increase TB case notifica-
tion, to improve treatment success rate and to minimize
unfavorable treatment outcome. Interventions: BRAC
expanded peripheral laboratory facilities with solar
system in very remote areas to increase the identification
of smear positive TB cases. Outreach sputum collection
centers are conducted to improve access to diagnosis.
BRAC’s frontline health workers known as Shasthya
Sebika (SS) plays an important role in implementing
community based DOT. They disseminate TB messages
in the community during household visits and refer TB
symptomatic for sputum examination at NTP designated
laboratories. Treatment of all TB patients is initiated by
graduate medical doctors and daily DOT is ensured by
Shasthya Sebika (SS). BRAC’s health workers give proper
counseling and motivation to the TB patients for daily
DOT and ensure follow up sputum examination timely

during the course of treatment to see the prognosis.
Shasthya Sebika (SS) receives 6.42$ per successfully
treated TB patient as incentive from BRAC.

Results and lessons learnt: Among the infectious (new
smear positive) TB cases over the decade from 2003 to
2013, treatment success rate of the yearly cohort
increased from 88.88% to 94.82%. The proportion of
patients who were ‘lost to follow-up’ decreased from
1.62% to 0.89%. The death rate also decreased from 7%
to 3.5%.

Conclusions: Involvement of community people as
DOTS provider and door step efforts in the community
regarding TB control found to be effective in better
treatment outcome among infectious cases over the
years. Early diagnosis and prompt treatment initiation
of TB cases from the community will reduce the spread of
transmission.

47. Getting patients treated for latent TB
infection (LTBI) as TB prevention

Implementing shorter LTBI treatment regimens
in low-incidence settings: lessons learned from
3HP post-marketing surveillance

CHo," N Nwana," A Sandul," S Morris," R Moro,’

B Stewart' 'Division of TB Elimination, Centers for Disease
Control and Prevention, Atlanta, GA, USA.

Background: Published studies document that shorter
treatment regimens for latent TB Infection (LTBI) are
associated with higher completion rates. A large clinical
trial showed the 12-dose weekly isoniazid-rifapentine
(3HP) regimen to be non-inferior to the standard 9-
month daily isoniazid regimen; it was associated with
higher completion rates and had a distinct profile of
adverse events. The aim of the 3HP post-marketing
surveillance project was to evaluate treatment comple-
tion rates and adverse events in non-research program
settings.

Methods: An observational prospective cohort of pa-
tients from sixteen project sites who started 3HP between
June 2011 and December 2013 were followed to
treatment completion. Before each dose was dispensed,
patients were asked about symptoms since the previous
visit. Three different tiers of data collection were
designed to accommodate differences in information
routinely collected by sites. Uniform tracking forms for
each tier were used to collect patient demographic
information, symptom screening results, and final
treatment outcome.

Results: Data from 3307 persons receiving 39 530 doses
were available for analysis. In this project, 2884/3307
(87%) persons completed 3HP; completion rates ranged
from 81-100% across sites. Discontinuing treatment was
associated with homelessness (ARR=1.65; 95%CI: 1.20-
2.27), age >65 years (ARR=1.61; 95%Cl: 1.21-2.13),
and being non-Hispanic White (ARR=1.38; 95%CI:
1.14-1.68). Reporting at least one symptom before the
11" dose was associated with treatment discontinuation
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(OR 4.5,95%CI: 3.6-5.6). Shortness of breath (OR 16.4;
95%CI 10.2-26.3) and fever/chills (OR 10.3; 95%CI 9.8
—10.7) were most associated with treatment discontin-
uation, while nausea, the most commonly reported
symptom, was least associated with treatment discontin-
uation if it was the only symptom reported (OR 0.4;
95%CI 0.2-0.7). In analyses of 2400 patients with
medical information available, the additional risk factor
of having ever smoked was associated with discontinuing
3HP (ARR=1.50; 95%CI: 1.21-1.85; P < 0.001). There
were no deaths or permanent medical sequelae reported
during treatment.

Conclusion: Completion of 3HP treatment in U.S.
program settings is high, and similar to that seen in
published trials. Isolated nausea, while commonly
reported in patients, was not associated with treatment
discontinuation. Persons who were homeless, age >65
years, non-Hispanic White, or smokers were more likely
to discontinue treatment. The 3HP regimen is generally
safe and well tolerated in these US program settings.

48. Beyond accelerated drug
development: building successful
partnerships and platforms as a critical
path to TB drug regimens and PreDiCT-TB

Collaborative approaches to defining
contribution of animal models

H Pertinez,' L Bonnett,” G R Davies' "University of
Liverpool, Liverpool, UK.

Background: Mouse model data has played a central role
in preclinical development of anti-tuberculosis drugs
despite ongoing debate about representativeness and
reproducibility. Within the PreDiCT-TB consortium,
close collaboration between experimentalists and statis-
tical modellers has been central to optimising designs and
applying a common modelling approach to analysis of
mouse experiments performed for a common set of drug
combinations. Collaborating with external scientific
partners, PreDiCT-TB has begun to assemble a more
comprehensive database of mouse studies than previous-
ly, facilitating comparisons between such models and
also with clinical outcomes on the basis of ranking of
treatments and their effect sizes. This meta-analytic
approach has been informative in other therapeutic areas
and promises to lead to a deeper understanding of the
strengths and weaknesses of this key step in preclinical
development.

Methods: Timecourse profile datasets of M. tuberculosis
load in mice under therapy, typically CFU plated on solid
media from lung homogenate, were fitted with mathe-
matical models describing bacterial elimination by
nonlinear regression methods. Empirical models describ-
ing a monoexponential elimination of M. tuberculosis
were generally applied and exponential elimination rate
constants (k_net) estimated — this parameter is equivalent
to the slope of elimination seen with log-transformed

CFU data. The relative efficacy of therapies was assessed
by ranking them in order of their values for this
parameter — faster elimination rates reflected in a more
negative k_net parameter value.

Results: Ranking tables, according to k_net for various
therapies in 3 mouse models are presented with
correlation coefficients to compare parameter values
and rankings in the separate models against each other,
and a meta-analysis with accompanying Forrest plot was
carried out to derive a general ranking of therapies in
mice. Finally all mouse rankings were compared to
rankings of therapies in a clinical setting, based on
several endpoint measures of efficacy (e.g. EBA 0-x, TTP
at 8 weeks etc.) derived by a separate meta-analysis also
carried out under Predict-TB.

Conclusion: Of the models analysed so far, the Janssen
mouse dataset showed the closest match to the ranking of
therapies in human, with a general combined mouse
model ranking showing some correlation with clinical
rankings of EBAO-2 and 8 week TTP data. Ongoing
work will analyse and incorporate further data from
other mouse models.

Learning from clinical trial data

L Bonnett,"2 G R Davies' "Department of Clinical Infection,
Microbiology, and Immunology, University of Liverpool,
Liverpool, 2Department of Biostatistics, University of
Liverpool, Liverpool, UK.

Background: To understand and calibrate preclinical
development of anti-tuberculosis (TB) drugs it is
necessary to define their performance in real-life clinical
trials. A systematic review and summary meta-analysis
were undertaken to examine the existing evidence base,
as well as historical and current development practices,
particularly the progression of compounds from phase II
to phase III studies.

Methods: Relevant studies evaluating key drugs in first-
line treatment for drug-sensitive and isoniazid mono-
resistant individuals with pulmonary TB were included.
Early clinical outcomes of interest were EBA over 2, 7
and 14 days, and the proportion of patients with negative
culture results at 8§ weeks. Death, treatment failure, and
relapse were the main later phase outcomes of interest.
Results: The review included more than 300 published
trials comprising over 80 000 participants. 66 and 91
distinct drug combinations were identified in Phase II
and III trials respectively, though few were common to
both phases - only 9 distinct regimens were considered
across multiple studies and early phase endpoints. In
addition to the lack of consistency in the investigated
treatments across studies, trial characteristics and
reported outcomes were also highly variable. This
suggests the need for a core outcome set for reporting
in TB treatment trials — a minimum set of outcomes to be
reported in all future TB trials. Individual participant
data has been requested for all included studies with
mixed success. Without this data it is currently difficult
to evaluate outcomes consistently across trials, including
analyses not performed by the original investigators.
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Conclusions: The sparseness of the existing evidence base
in trials of treatment for pulmonary TB is concerning — it
makes comparison of results at different phases of
development quite limited. It also suggests that historical
and current development practices should be critically
reviewed. In fact, the existing dataset which includes
over 60 years’ worth of data is too small to provide
convincing support to the effectiveness of the current
typical drug development pathway, particularly the
progression of compounds from phase Il to phase III
studies. The lack of consistency in reporting of outcomes,
and the lack of individual participant data are additional
challenges which need addressing if the evidence base for
treatments of TB is to be improved.

Improving TB clinical trial design through
modeling and simulation

K Romero "Department of Clinical Pharmacology, Critical
Path Institute, Tucson, AZ, USA.

Background: The Critical Path to TB Drug Regimens
(CPTR) Regulatory Sciences programs are focused on de-
risking the decision-making in the TB regimen develop-
ment process. These efforts include the development of
quantitative tools to optimize TB trial design through
simulations. Each of these programs is enabled by the
CPTR TB clinical trial data platform that includes critical
data contributions from industry and academia. These
clinical trials datasets have been mapped to a unified TB
Data Standard, allowing the data to be integrated for
more informed quantitative analyses.

Methods: A Physiologically-based pharmacokinetic
(PBPK) model that captures the complex mechanistic
drug distribution processes in the TB-infected, inflamed,
and damaged lung has been developed, with the goal of
improving treatment and regimen selection designed to
optimize drug exposure across the heterogeneous sites of
action in the lung. This model will optimize clinical trial
design for first-in-human studies of anti-TB regimens.
Additionally, there is a need for quantitative tools to
more accurately evaluate efficacy in phase II clinical
trials for combination regimens for TB and to reliably
predict clinically-relevant endpoints for phase III clinical
trials, based on early efficacy evaluations during phase II.
Based on phase II and III patient-level data, a model of
the longitudinal changes in time-to-positivity (TTP) is
being developed, capturing relevant sources of variabil-
ity. A subsequent model linking changes in TTP from
liquid culture to durable cure will be developed.
Simulations of longitudinal TTP data will be performed
in sub-populations of interest and the resulting effect on
durable cure will be determined.

Results: A PBPK model for the TB-infected lung, a virtual
South African population, and compound files for
standard-of-care drugs has been developed and imple-
mented on the Simcyp platform, and is fully available for
drug developers. Preliminary results of the TTP model
show that baseline pathogen burden is a significant
predictor of the rate of TTP change over time, allowing
the identification of distinct sub-populations.

Conclusion: The CPTR modeling and simulation efforts
propose to develop quantitative tools to provide answers
regarding how the interaction between pathogen dynam-
ics, drug exposure and immune system interactions can
be quantified and applied to inform TB drug develop-
ment decisions.
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49, Sanatoria: back to the future?

The sanatoria movement: past and future
A Story 'FIND & TREAT, London, UK.

Despite Koch’s brilliant exposition of the mode by which
tuberculosis spreads, its complex etiology continued to
mask the facts of transmission for many years. The
sanatorium movement was largely founded on the belief
that it offered a promise of cure and much needed care as
opposed to a means of limiting spread of infection. From
the outset the movement was contentious and hotly
debated. Insufficiency of beds to accommodate all
sufferers created a class divide, with the poor largely
reliant on ‘home’ care; segregation fuelled stigma; beds
diverted scarce resources from ambulatory care; and even
under the best conditions, over half of those admitted
were dead within five years. With the advent of effective
treatment and declining cases the movement was largely
disbanded. The reality of untreatable tuberculosis has
come full circle. Today there is an urgent necessity to re-
examine the rationale that underpinned the sanatoria
movement and its potential contribution to tuberculosis
control. The need for facilities to offer long term
hospitalisation and care for patients with M/XDR
disease and for patients whose complex social circum-
stances render ambulatory care a near impossibility is a
global public health priority. While the ethical, moral
and public health arguments remain complex and
contentious, there is now a need to move beyond debate
to action. This first talk will set the scene for a
symposium which is long overdue.
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Netherlands: high-income, low-incidence, high
programme budget
W De Lange 'Department of Pulmonary Diseases and

Tuberculosis, Tuberculosis Center Beatrixoord University
Medical Center Groningen, Groningen, Netherlands.

The Netherlands has two national tertiary TB referral
and expertise centers. Apart from 10 beds for non-
infectious TB patients, e.g. with compliance, addiction or
psychiatric problems, modern sanatorium Beatrixoord is
equipped with state-of-the-art isolation rooms for twenty
persons. These are suitable for admitting infectious XDR
patients as well as severe immunocompromised, normal
sensitive, TB-patients, in separate rooms on the same
ward, for a price competitive with a general hospital. TB
in the Netherlands is predominantly an imported disease.
In 2014, thirty-four different nationalities stayed on the
TB ward. The team is specialized in the transcultural
approach of individual patient providing medical,
nursing, nutritional, physiotherapy, psychiatric, social,
rehabilitation and activity related support. Beatrixoord is
also the designated centre in the Netherlands for
mandatory isolation, when infectious TB patients ignore
all advice for voluntary isolation. It is also located close
to the national reception centre for asylum seekers in the
Netherlands, where radiographic TB screening is per-
formed within 24 hours of arrival, allowing for
immediate admission and isolation or further examina-
tion, e.g., by bronchoscopy. The Netherlands is a country
in the TB pre-elimination phase, with only 823 TB
patients diagnosed in 2014. Maintaining TB expertise is
difficult among physicians, even among pulmonologists
and and infectiologists. The treatment of MDR/XDR-TB
patients is the responsibility of the national TB consul-
tants for clinical TB working in the tertiary TB referral
centers, with a successful outcome in 86% of the cases.
Therapeutic drug monitoring, especially for second- and
third line TB drugs, is a focus of research at Beatrixoord.
The two tertiary pulmonologists of Beatrixoord annually
perform approximately 800 consultations by telephone
and work very close with the public health TB-
professionals. In the Netherlands, a low-incidence
country, two highly specialized tertiary TB referral
centers compliment primary and secondary medically
and socially complicated TB care, preserving TB
expertise and promoting research.

Barcelona: high-income, low-incidence, low
programme budget

I Monedero 'International Union Against Tuberculosis and
Lung Disease, Paris, France.

Barcelona is one of the most touristic and cosmopolitan
cities in Europe. Like in any other big city, TB thrives,
hitting the most vulnerable populations hard. This
inconvenient truth is frequently denied by politicians
and institutions, leading to low investment in outreach
and socially excluded populations. Barcelona was badly
hit in the 1980s by TB at the hand of two other increasing
epidemics: HIV and intravenous drug use. Mortality
rates were so high that there was no excuse not to build a

specific system to manage TB in the city. Following the
lessons learned from New York MDR-TB-HIV epidemic,
a multi-stakeholder system was created. It was fine-tuned
during years, lessons and errors. It would finally be
known as the ‘Barcelona model for TB control’. One of
the pillars of this model is the existence of what we could
call a modern sanatorium where TB patients are
admitted when presenting difficult clinical and also
social conditions. The use of such a facility has proved
to increase the cure rates among those more difficult to
be cured: TB-HIV, MDR and XDR-TB and also TB
patients presenting alcoholism, multidrug addictions and
other mental or social conditions that jeopardize patient
adherence. The overall Barcelona model and the rele-
vance of a sanatorium in Barcelona city center will be
reviewed during the lecture.

Dominican Republic: middle-income, high-
incidence, low programme budget

M Rodriguez "MDR-TB Unit, National Tuberculosis Control
Program, Santo Domingo, Dominican Republic.

The Dominican Republic (DR) is a Caribbean country
with an estimated tuberculosis incidence of 59.6. The
only surveillance study performed in 1994-1995, showed
initial MDR of 6.6% and 19.7% among previously
treated patient. In 2006 with financial aid from the
Global Fund and the technical assistance of The Union
and PAHO/WHO, 24 MDR patients started second line
drugs (SLD) treatment at a special unit in Juan Pablo Pina
Hospital (HJPP), San Cristobal, where 18 beds were
assigned distributed in 3 rooms. The DOT-plus project
protocol was accepted with a mixed model of care: a
hospitalized phase, initially thought to be the intensive
phase, and an ambulatory phase at centers near the
patient’s home. To increase the accessed to treatment, the
hospitalization stage was reduced from 6 months in the
original project to 90 days. It has been reduced to 45-60
days. In 2008, 9 more beds where assigned for patients
from the north-central part of the country in Luis Morillo
King Hospital, La Vega. Rooms in the hospital units are
not individualized nor have negative pressure. There are
located in the second and third level of old hospitals with
a strong natural ventilation. By 2010, a complete
ambulatory treatment model started in selected health
centers, including primary care centers. Actually 22
centers have started SLD ambulatory treatments and
there are 20 more under evaluation. Three rooms for
separation were accommodated in HJPP in 2013. Until
2014, a total of 845 cases have initiated SLD treatment:
719 MDR/RR, 6 XDR, 48 poly-resistant, 72 presumed
MDR cases. Eighty-six percent (86 %) initiated with the
mix model of care. All XDR patients started treatment
hospitalized. The hospitalization period lasted between 6
to 8 months. Reviewing all cases from 2010 until 2012
(331 cases): 73% of those who started in mixed model
had a successful outcome and 71% of the complete
ambulatory care. The default rate was high in both but
greater among those in the complete