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Background. Despite significant progress in diagnosis and treatment of tuberculosis over the past 2 decades, millions of patients
with tuberculosis go unreported every year. The patient-pathway analysis (PPA) is designed to assess the alignment between tuber-
culosis care-seeking patterns and the availability of tuberculosis services. The PPA can help programs understand where they might
find the missing patients with tuberculosis.

Methods. This analysis aggregates and compares the PPAs from case studies in Kenya, Ethiopia, Indonesia, the Philippines, and
Pakistan.
Results.  Across the 5 countries, 24% of patients with tuberculosis initiated care seeking in a facility with tuberculosis diagnostic

capacity. Forty-two percent of patients sought care at level 0 facilities, where there was generally no tuberculosis diagnostic capacity;
another 42% of patients sought care at level 1 facilities, of which 39% had diagnostic capacity. Sixty-six percent of patients initially
sought care in private facilities, which had considerably less tuberculosis diagnostic capacity than public facilities; only 7% of notified
cases were from the private sector. The GeneXpert system was available in 14%-41% of level 2 facilities in the 3 countries for which
there were data. Tuberculosis treatment capacity tracked closely with the availability of diagnostic capacity. There were substantial
subnational differences in care-seeking patterns and service availability.

Discussion. 'The PPA can be a valuable planning and programming tool to ensure that diagnostic and treatment services are

available to patients where they seek care. Patient-centered care will require closing the diagnostic gap and engaging the private sec-

tor. Extensive subnational differences in patient pathways to care call for differentiated approaches to patient-centered care.
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Adopted by the member states of the United Nations in 2000, the
Millennium Development Goals called for 50% reductions in tuber-
culosis prevalence and mortality by 2015 (Goal 6, Target 8) [1]. The
World Health Organization (WHO) reported that, between 1990
and 2015, tuberculosis mortality declined by 47% globally and
that prevalence declined by 42% [2]. Countries, supported by the
WHO, the donor community, and technical partners, intensified
efforts to effectively diagnose and treat tuberculosis, helping to save
an estimated 49 million lives [3]. Building on this progress, the
Sustainable Development Goals, adopted in 2015 as the successor
to the Millennium Development Goals, seeks to “ensure healthy
lives and promote well-being for all at all ages” (Goal 3). Goal 3 of
the Sustainable Development Goals specifically establishes the goal
of ending the tuberculosis epidemic by 2030 [4].

Despite the progress in recent decades, tuberculosis remained
one of the 10 leading causes of death in 2015 [5]. Tuberculosis is gen-
erally a curable disease; to reduce the burden of disease, it is imper-
ative that all patients with tuberculosis have access to diagnosis and
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treatment. Of the 10.4 million incident cases of tuberculosis in 2015,
approximately 6 million were notified to national tuberculosis pro-
grams across the world [2]. This implies that there is a significant
population of patients with tuberculosis who go unidentified (here-
after referred to as “missing”). It is essential to find these 4 million
missing patients and to ensure that they receive quality care. The
End TB Strategy of the World Health Organization emphasizes
patient-centered care; patients should be able to access appropriate
and affordable health services where they live [6].

Recognizing the challenge of locating the missing patients
with tuberculosis, we performed an assessment of barriers to
the reduction of the tuberculosis incidence in countries with
a high tuberculosis burden, using the patient-pathway analy-
sis (PPA). The PPA aims to identify common systemic barriers
impeding patients’ ability to access diagnostic and treatment
services, based on patient care-seeking patterns. This analysis
summarizes and compares 5 country case studies that are pre-
sented elsewhere in this supplement.

METHODS

We review, compare, and discuss results from 5 country case
studies that used the PPA methods to assess the alignment of
tuberculosis service delivery with patient care-seeking patterns
[7]. The country case studies are from Ethiopia, Indonesia,
Kenya, Pakistan, and the Philippines.
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The PPA methods use available tuberculosis-specific, gen-
eral care-seeking, and health systems data to understand the
alignment of service delivery to patient behavior. In general, the
sources of data include (1) population-based surveys, includ-
ing census, Demographic and Health Surveys, living standards
measurement surveys, health expenditure and utilization sur-
veys; (2) health service availability assessments, including
human immunodeficiency virus (HIV)/AIDS service provision
assessments, service availability and readiness assessments, and
health facility inventories; (3) government disease surveillance;
(4) published literature; (5) government plans, reports, and pro-
posals to the Global Fund; and (6) partner-initiated reports,
such as technical support missions and program reviews.

In the country case studies, we used the most recently avail-
able data and studies and only included references published
or data collected after 2005. In all cases, we preferred popula-
tion-based, tuberculosis-specific data to general care-seeking
data. However, general care-seeking data were used as a proxy
for tuberculosis-specific care-seeking data when tuberculo-
sis-specific information was not available or sufficiently detailed.
The relevance of general care seeking as a proxy for tuberculo-
sis-specific care seeking was confirmed in several of the country
studies when multiple sources of data were available. Raw data
were pulled and analyzed from the Demographic and Health
Surveys and other available population-based surveys.

The constitution of the health system is different in each coun-
try. The roles of private and nongovernmental organization sec-
tors vary, as do the structure of health system levels. To facilitate
comparison across countries, we classified health facilities as
either public or private (including nongovernmental organiza-
tions) and categorized them into the following service delivery
levels: level 0 (LO), for community-based care; level 1 (L1), for
primary health centers and clinics; and levels 2 and 3 (L2/L3), for
secondary and tertiary care hospitals. In the accompanying Kenya
case study, the health system levels are different than the standard
categories because it uses the country’s own categorization sys-
tem. For the purpose of these results, the health levels used in
Kenya were translated to the common levels used throughout the
rest of the case studies. This mapping is shown in Table 1.

This analysis compared the findings from individual countries
and developed conclusions based on an aggregation of the path-
way data across the 5 countries for which patient-pathways were
completed. To aggregate data from the 5 country pathways, the

Table 1. Mapping of Kenya Health Facility Levels to Standard Levels
Kenya Level Kenya Facility Type Standard Level
5 Teaching and referral hospitals 3

4 General hospitals 2

3 Primary care clinics 1

2 Dispensaries/pharmacies/shops 0

1 Community health worker/traditional healer 0

facilities

individual country care-seeking patterns were multiplied by the
estimated tuberculosis burden of the country to give more-pop-
ulous countries greater weight in the overall care-seeking per-
centages. Therefore, the overall care-seeking patterns were
weighted more heavily toward Indonesia and Pakistan because
these countries were estimated by the WHO to have more
patients with tuberculosis than the other countries [2].

We lacked data for the availability and placement of radiog-
raphy, the GeneXpert system, and culture in several countries.
However, we had data on the availability of microscopy services
for all countries. As such, we use the availability of microscopy
as a proxy indicator for understanding the alignment between
patient care seeking and the availability and distribution of
tuberculosis diagnostic technologies. While the future of tuber-
culosis elimination will rely on more-advanced diagnostic tech-
nologies than simple microscopy, we can learn from the intensive
scale-up of laboratory capacity for microscopy that has occurred
in most countries with a high tuberculosis burden over the past
20 years. Many countries that have expanded diagnostic capacity
through microscopy continue to have persistent gaps in patient
access. We can study the introduction and expansion of micros-
copy in these countries to understand how best to introduce and
distribute emerging technologies, as well as to identify necessary
supporting systems, such as specimen transport, that are needed
to optimize the use of these technologies.

RESULTS

In 2015, the 5 countries had 25% of the estimated global tuber-
culosis incidence, 34% of the estimated tuberculosis incidence
among HIV-positive people, 18% of the incidence of multi-
drug-resistant (MDR)/rifampicin-resistant tuberculosis, and
28% of the missing tuberculosis cases worldwide [2]. In each
country study, the patient-pathways analysis sheds light on mis-
alignment between the location of patient care initiation and
the location of available diagnostic and treatment services.

24% of Tuberculosis-Specific Care Seekers Encountered a Health Facility
With Diagnostic Capacity at Their First Visit

Figure 1 presents the aggregate 5-country patient pathway,
showing the alignment between patient care-seeking patterns
and tuberculosis services. The first 2 columns provide the pat-
terns of care initiation (column 1) and microscopy coverage
(column 2), by health facility sector and level. Multiplication
of data in these 2 columns, aggregated across all health facil-
ity types, provides the result for the third column, which shows
access to diagnosis at the point of initial care. This result shows
the percentage of patients who initiate care in a facility that has
tuberculosis diagnostic capacity.

Across these 5 countries, 24% of patients (range, 5%-45%)
initiated care in health facilities that had tuberculosis micros-
copy services available (laboratory records and Xpert test
records, National Tuberculosis, Leprosy, and Lung Disease Unit
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Figure 1. Patient-pathway visual—5-country summary. The 5-country patient-pathway visual combines data from 5 of the country profiles included in the accompanying
supplement (Ethiopia, Indonesia, Kenya, Pakistan, and the Philippines). Column 1 of the pathway shows cumulatively the place of initial care seeking across all 5 countries.
This was calculated by multiplying data on initial care seeking in each country at the respective sectors and levels by the estimated incidence of tuberculosis in that country.
The resulting care-seeking values were then summed across country, sector, and level to estimate approximate care-seeking patterns for all 5 countries. Columns 2 and
4—diagnostic and treatment coverage—were calculated using the average coverage among countries with available data. Only data on microscopy and treatment provision
were used for this summary pathway, because these were the data points most widely available across all 5 countries. In cases where data was missing for any country,
coverage was averaged across the remaining country data points, with the exception of LO facilities (all sectors), for which microscopy and treatment coverage was assumed
to be 0% in countries without data. Columns 3 and 5 were calculated by multiplying the share of care seeking at each sector and level by the average coverage of diagnosis
and treatment services, respectively, at each sector and level. The results were then aggregated across public and private sectors to provide estimates of the percentage of
patients likely to access diagnosis and treatment on their initial visit to a healthcare facility. Column 6 shows the location of case notification for cases notified to the World
Health Organization (WHQ). Notification location is calculated among the total estimated burden of the 5 countries profiled, and nonnotified cases are labeled as “missing.”
Column 7 shows treatment outcomes among patients notified to the WHO. Treatment success rates from the 2016 WHO report for each country were evaluated with respect
to their notified cases to calculate the number of patients who did and those who did not successfully complete treatment. These numbers were then calculated among the

total estimated burden of the 5 countries profiled, with nonnatified cases labeled as “missing.”

[NTLD], Kenya Ministry of Health [MOH], personal com-
munication, 2016) [8-14]. Thus, the remaining 76% of these
patients encountered a health facility that did not have diag-
nostic capacity. However, some of these facilities could have a
system to refer patients or their sputum specimens to another
facility for diagnosis. Although there was evidence in several
countries that referral systems were in place for both patients
and samples, there were insufficient data to determine the pro-
portion of facilities that had the capacity for such referrals.

In all countries except Pakistan, >50% of the public health
centers (L1) and public hospitals (L2) had smear microscopy
[9-13]. However, for all countries, smear microscopy was avail-
able in <50% of facilities where patients initiated care. This was
due to the popularity of lower-level providers and private-sector
facilities for care initiation [14-20].

COMMON FINDINGS AMONG CASE STUDIES

The case studies focused on each level of the health system, by
sector, to highlight misalignments in patient care initiation and
tuberculosis care provision and to underscore the importance
of patient-centered planning. The analyses yielded several com-
mon findings across countries.

L0 Facilities Tended to Have No Diagnostic Capacity and Insufficient
Referral Programs

L0 health facilities were important entry points for patients in all 5
countries. In Ethiopia and the Philippines, public-sector commu-
nity health workers represented the locus of care initiation for nearly
a third of patients [17, 20]. However, community health workers
were prepared not to diagnose tuberculosis, but rather to screen,
collect sputum specimens, or refer patients presumed to have tuber-
culosis. In Kenya, L0 public dispensaries were the initial point of
care for 27% of patients, and 20% could conduct microscopy (lab-
oratory records, NTLD, Kenya MOH, personal communication,
2016) [15]. However, the majority needed to refer patients for diag-
nosis. While most countries have policies that require community
health workers and dispensaries to refer patients from public-sec-
tor LO facilities to L1/L2 facilities, there are insufficient incentives,
enablers, and systems in place to enable consistent patient referral
[2]. For example, none of the countries had nationwide sputum
specimen collection at L0 facilities, but most countries had pilot
projects for sputum specimen collection, staining, or transport at LO
facilities [2]. Similarly, there were nascent efforts to provide funding
for patient transport, as well as for information systems that enable
tracking of patients presumed to have tuberculosis [2].
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In Indonesia and Pakistan, 52% and 24% of patients, respec-
tively, initiated care in private (formal or informal) communi-
ty-level health facilities (LO) [16, 18]. As is the case for public LO
facilities, private LO pharmacies and drug shops do not have the
capacity for quality tuberculosis diagnosis (laboratory records
and Xpert test records, NTLD, Kenya MOH, personal commu-
nication, 2016) [8-13]. However, private L0 facilities were not
subject to the same policies requiring screening, referral, or sam-
ple collection [21-25]. Consequently, a large proportion of the
patients who initiated care at private L0 facilities were responsi-
ble for finding their own way to facilities with adequate tubercu-
losis diagnostic and treatment capacity, potentially delaying or
permanently stalling the provision of appropriate care.

Many L1 Facilities Had No Diagnostic Capabilities
More than 40% of patients (range, 18%-55%) across all countries
initiated care in L1 facilities (Figure 2; laboratory records and
Xpert test records, NTLD, Kenya MOH, personal communica-
tion, 2016) [8, 9, 11, 12, 14, 19, 20]. Yet in aggregate, an average
of 39% of L1 facilities (range, <1%-82%) had diagnostic capabil-
ities (Figure 1) [9-13]. Patients visited private L1 facilities during
3%-53% of initial care visits, although only an average of 13% of
these facilities (range, <1%-29%) had diagnostic capacity (data
are for 4 countries; the Philippines did not have sufficient data
to calculate coverage for L1 private-sector facilities) [9-13]. In
Pakistan, 53% of patients initiated care in private L1 facilities, but
only 1% of those facilities could conduct smear microscopy [19].
Use of public L1 facilities also varied widely, from 2% of
patients in Pakistan to 35% of patients in Ethiopia [19, 20].
The inconsistency in diagnostic capacity across L1 facilities

potentially represents disparities in access, as well as an unpre-
dictable quality of care for patients.

Diagnostic Capacity Was Strongest but Care Initiation Limited at
L2/L3 Facilities

Patients were less likely to initiate care at the hospital level (L2/
L3) than at more-decentralized facilities (LO and L1). Between
2% and 20% of patients initiated care in private hospitals
(Figure 2; laboratory records and Xpert test records, NTLD,
Kenya MOH, personal communication, 2016) [8, 9, 11, 12, 14,
19, 20]. Despite the limited use of private hospitals by patients
with tuberculosis in most countries, the majority of hospitals
had diagnostic capacity [9-13]. In Indonesia, for example, 73%
of public hospitals had microscopy services, while only 5% of
patients initiated care there [12]. Similarly, in Ethiopia, 89% of
public hospitals had microscopy services, and around 80% had
radiography services [13], but only 8% of patients initiated care
in those facilities [20]. It becomes obvious from the PPA that
the real usefulness of diagnostic capacity at L2/L3 facilities is
in the care of patients referred from lower levels of the system.
If there are effective systems in place to ensure the referral of
patients and samples, then it will be easier to capitalize on the
diagnostic capacity of L2/L3 facilities.

Private Sector Engagement Remains an Important Challenge

An estimated 66% of patients (range, 24%-85%) initiated care
in the private sector (Figure 3; laboratory records and Xpert
test records, NTLD, Kenya MOH, personal communication,
2016) [8,9, 11,12, 14, 19, 20]. In 2015, only 13% of cases (range,
6.4%-22%) notified to national tuberculosis programs came
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Figure 2. Care-seeking patterns across countries. Care-seeking patterns are diverse across countries, requiring programs tailored to the sectors and levels accessed by
patients. Subnational care-seeking patterns (gray diamonds) show wide disparities within countries.
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from private-sector providers [2, 3, 18, 24, 26]. Given that,
many patients are likely receiving a tuberculosis diagnosis and
treatment in the private sector and not notified. Alternatively,
they may make multiple care visits and end up in the public
sector to receive care for tuberculosis.

It is noteworthy that the private-sector care-seeking patterns
were quite heterogeneous within countries, suggesting that
public-private mix activities need to be differentiated to match
these patterns (Figure 3). For example, in Indonesia, 74% of
patients sought care in the private sector at the national level,
but this ranged from 23% to 91% of patients across the prov-
inces [16]. Nationally, in Kenya, 42% of patients initiated care in
the private sector, but at the county level, this ranged from 16%
to 75% of patients [14, 15].

Countries also need to consider the level at which patients
engage with the private sector. The level of private care most
heavily utilized and the diagnostic and treatment capabili-
ties at these facilities varied widely between countries and
subnationally. Only in the Philippines did >10% of care
initiations occur in private hospitals. Most private-sector utili-
zation was at L0 and L1 facilities, such as pharmacies (L0) and
general practitioner facilities and clinics (L1) [17]. In Pakistan,
for example, nearly 80% of patients initiated care with private
providers in LO and L1 facilities [19]. The government has
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Figure 3. Private-sector care-seeking patterns. Private-sector healthcare facil-

ities play an important role across all countries. This visual shows the share of
patients seeking care in either formal or informal private-sector care facilities.
At the national level (colored circles), 74% of patients in Indonesia and 85% of
patients in Pakistan initiate care seeking in the private sector. However, private
sector care-seeking patterns at sub-national levels (gray circles) in countries
such as Indonesia (range, 23%-91%) and Kenya (range, 16%—76%) vary widely.
Abbreviations: HHSEUS, Household Health Services Utilization Expenditure Survey;
KHHEUS, Kenya Household Health Expenditure and Utilisation Survey.

responded by collaborating with >3500 private practitioners
to ensure the delivery of quality tuberculosis care [10].

In some countries, the paucity of data on the private sector
reflects the absence of regulation of this sector. Public health
programs often have little visibility of the activities of private
providers and thus cannot ensure quality care for patients with
tuberculosis seeking care there. As the case studies suggest,
mandatory notification is needed from private-sector provid-
ers, but this needs to be coupled with strong enforcement, along
with incentives and enablers, to ensure compliance.

Treatment Availability Is Slightly Better Aligned with Patient Care-
Seeking Preferences

In aggregate, 25% of patients initiated care in sites that had
tuberculosis treatment services. This was only slightly bet-
ter than initial access to a tuberculosis diagnostic technology.
However, when we looked at the location of case notification
and reporting of treatment outcome, we saw a different story.
While 34% of patients initiated care in the public sector, 46% of
all estimated cases of tuberculosis were notified by public-sector
facilities. At the country level, it appeared that the proportion
of patients receiving treatment at each level of the health sec-
tor mirrored the proportion who initiated care in the respec-
tive facility levels but with expanded use of the public sector
for treatment as compared to initial care seeking. This suggests
that patients had to move to the public sector for treatment.
In many countries with decentralized treatment services, the
results showed a higher proportion of patients being treated at
lower levels—commonly commensurate with initial care seek-
ing—than should have been the case, given the low reported
availability of tuberculosis treatment at that level. This can be
explained by the fact that in many countries, antituberculosis
medicines are only distributed to lower-level facilities when a
patient is notified (ie, no supplies are maintained at lower lev-
els). The surveys that captured service availability data recorded
tuberculosis treatment availability only if medicines were in
stock in the facility on the day of the survey. In Ethiopia, for
example, 76% of patients initiated care in the public sector, and
only 40% accessed a facility with tuberculosis medicines avail-
able. However, an estimated 68% of incident cases received
treatment in the public sector [13, 20]. While treatment success
among notified cases was high, outcomes were only reported
for 54% of patients. As such, only 48% of all estimated patients
with tuberculosis were known to have been successfully treated.

Extensive Subnational Differences in the Patient Pathway Call for
Differentiated Approaches

In all countries, we noted intracountry differences in the
patient-pathways (ie, the dynamic between patient care seeking
and system capacity varied across countries). Figure 4 presents
an example from the Philippines. In one region, Zamboanga
Peninsula, more than half of patients initiated care with public
providers at the community level (L0) [17]. These community
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health facilities provided no diagnostic services. The national
policy calls for community health workers to identify and
refer patients to L1 rural health units [23], where 71% of facil-
ities have microscopy capability [8, 9]. This referral network,
involving remote sputum specimen collection and staining,

is important for patients in this region. In Cagayan Valley,
care initiation was primarily distributed across levels of the
public sector [23]. While private-sector hospitals (L2) in this
region had more diagnostic capacity than those in Zamboanga
Peninsula [7, 9], the difference in the availability of diagnostic
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Figure 4. Comparison of subnational pathways in 2 provinces in the Philippines. When the patient pathway is completed at the subnational level, it can highlight important
differences in care seeking and service alignment patterns of national tuberculosis programs. This visual highlights 2 regions in the Philippines with important differences in
the alignment of care-seeking patterns and service coverage. The top visual shows Cagayan Valley (Region II), which has relatively uniform care seeking across the 3 levels
of the public-sector healthcare system. Owing to the high coverage by diagnostic tools at levels 1 and 2, >50% of patients are likely to access diagnosis on their first visit

to a health facility (column 3). The bottom visual shows the pathway for Zamboanga Pen

insula (Region IX). In this region, more than half of patients initiate care seeking at

level 0 public sector facilities, where coverage by tuberculosis diagnostic tools is not available. Thus, these patients are reliant on a referral system to receive a diagnosis
for tuberculosis. Owing to the higher share of patients seeking care where diagnostic tools are not available, the access to diagnosis at initial care seeking metric (column 3)

is much lower in Region IX. Abbreviations: DOTS, directly observed therapy, short course;

DST, drug-susceptibility testing; iDOTS, integrated directly observed therapy, short

course; LED-FM, light-emitting diode fluorescence microscopy; NA, not available; STC, satellite treatment center; TC, treatment center. 2The National Health Facility Registry
does not provide reliable data on the number of health facilities in private-sector level 1 facilities.
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capacity at the site of care initiation was largely driven by dif-
ferences in care-seeking patterns in the public sector [23].

Figure 5 displays the wide variance of diagnostic availability
within the public sector across countries. Consider the example
of Kenya, which has one of the highest rates of access to diagnos-
tic tools at a national level, as well as the widest range of diag-
nostic coverage across its counties (laboratory records and Xpert
test records, NTLD, Kenya MOH, personal communication,
2016) [11]. This suggests relatively efficient allocation of technol-
ogies to facilities that have higher patient loads. However, it also
signals intracountry disparities across the country that could
help explain why patients with tuberculosis are missed. On a
subnational level, analysis revealed that access to any diagnos-
tic service ranged from a low of 17% of patients in one county
in Kenya, to a high of 79% in another (laboratory records and
Xpert test records, NTLD, Kenya MOH, personal communica-
tion, 2016) [11, 15].

In some countries, key differences emerged between urban
and rural areas. In Kenya’s urban areas, for example, 36% of initial
care episodes occurred in private facilities, while in rural areas,
only 22% of patients sought care in the private sector [14, 15]. In
urban areas, care initiation in the public sector was primarily in
hospitals (33% of cases), while rural populations sought care in
public primary care facilities (35% of cases) [14, 15].

Utilization of the Xpert System and Chest Radiography

Most countries reported that they are revising or have already
revised their diagnostic algorithms to include the use of Xpert
as the initial diagnostic test for tuberculosis, as per the recently

of tuberculosis [21-25]. In addition, all countries used Xpert to
detect rifampicin resistance and to screen for MDR tuberculosis
[2]. However, access to Xpert at the point of care initiation was
extremely limited in the 3 countries for which data were avail-
able. In Ethiopia, Kenya and the Philippines, Xpert was available
in 41% [13], 28% (Xpert test records, NTLD, Kenya MOH, per-
sonal communication, 2016), and 14% [17] of public hospitals,
respectively. Xpert was available in only a limited number of
L1 facilities (Xpert test records, NTLD, Kenya MOH, personal
communication, 2016) [13, 17, 27]. Decentralization of Xpert
availably to L1 facilities is not routinely recommended, given
its operating requirements, expense, and potential for underuti-
lization. Even with the Xpert system’s current positioning in
centralized laboratories, a previously published review of the
average number of Xpert cartridges used per module suggests
a dramatic underutilization of the existing technology [28].
The misalignment with care seeking reinforces the key finding
that specimen transport systems will be paramount to increase
timely access to diagnosis overall and specifically for the utiliza-
tion of Xpert for case identification.

Data on the availability of radiography were only available
for Ethiopia and Kenya. In Ethiopia, approximately 16% of
patients had access to radiography where they initiated care
[11], while 23% of notified tuberculosis cases were clinically
diagnosed [2]. In Kenya, radiography was available for approx-
imately 10% of patients, and 25% of all notified cases were
clinically diagnosed [11]. We did not have data on the likeli-
hood of referral to radiography facilities in support of clinical

updated WHO guidelines for the programmatic management  diagnosis.
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DISCUSSION

Focus on Patient-Centered Care

This review, along with the accompanying country case studies,
points to some of the systemic barriers to finding the world’s 4
million missing patients with tuberculosis. By paying attention
to the gaps in diagnosis and treatment, we can gain insights into
the whereabouts of missing patients with tuberculosis, particu-
larly those who actively but unsuccessfully seek care. The intent
of the PPA is not to determine how patients should change
their care-seeking behavior to access tuberculosis services.
Rather, it is to determine how to deliver patient-centered care.
Addressing the gaps in the patient pathway is the way to achieve
patient-centered care; this provides solutions that will deliver
necessary services to patients where they are. It enables access
to quality services via patients’ preferred providers, at the level
that is most accessible, affordable, and appropriate for them.
Better understanding of the points of misalignment between
current tuberculosis service availability and how patients seek
care can guide programmatic priorities and interventions. As
new technologies become available, the PPA can inform not
only the most efficient placement of the technology, but also the
systems needed to optimize their utilization.

Across the 5 countries, three quarters of initial care vis-
its occurred in LO and L1 facilities [14-20]. This points to the
importance of closing the diagnostic gap in these decentralized
facilities. There are several reasons why it is most important to
establish diagnostic capabilities in L1 facilities. First, >40% of
patients with tuberculosis initiate care at these facilities. Second,
L1 facilities are the closest facilities for referral of patients or
specimens from LO facilities, where another one third of patients
initiate care. Third, if patients can get a tuberculosis diagnosis in
L1 facilities, this obviates the need to go to a L2 or L3 facility for
diagnosis. However, only 60% of public and 13% of private L1
facilities have the capacity for microscopy (laboratory records,
NTLD, Kenya MOH, personal communication, 2016) [8, 11-
13, 29]; there is a huge gap in diagnostic services that needs to
be closed. With almost no diagnostic capacity at L0 (laboratory
records and Xpert test records, NTLD, Kenya MOH, personal
communication, 2016) [8, 11-13, 29], there is a need to estab-
lish systems to refer patients or sputum specimens to L1 or L2
facilities and to improve information flow back to L0 facilities
so that patients and services are better connected.

To improve the diagnostic capacity at L1 facilities, one can estab-
lish a specimen referral and transportation network from these
facilities to a central laboratory at a L2 facility. Alternatively, one
can place additional diagnostic tools into L1 facilities. The Xpert
Omni, when it becomes available, is a molecular diagnostic system
with the potential for use in L1 facilities. However, the feasibility of
using Omni or any other molecular test at this level has yet to be
demonstrated. Radiography can also be introduced at this level as a
triage test to identify those who need referral or testing.

We were surprised to see that diagnostic capacity was incom-
plete among hospitals (L2), as <70% of public hospitals and only
around 40% of private hospitals had equipment to diagnose
tuberculosis (laboratory records and Xpert test records, NTLD,
Kenya MOH, personal communication, 2016) [8, 11-13, 29].
This gap should be urgently closed. Until it is shown that a
point-of-care molecular test for tuberculosis can be used in L1
facilities, molecular testing is only feasible at L2 or L3 facilities.
L2 facilities are the ideal hub for the hub-and-spoke laboratory
model, accepting specimen referrals from L1 facilities. But this
will require a system to rapidly transport specimens and pro-
vide laboratory results back to the originating facilities.

Finally, the PPA affirms the importance of decentralized plan-
ning. The PPA has shown that patients’ care-seeking behavior and
the availability of health facilities are heterogeneous. Therefore,
in different countries and different parts within a country, there
are likely different ways to build a laboratory network that facil-
itates patient-centered care. Most countries operate in a bud-
get-constrained environment. Countries should use data such
as those from the PPA to determine exactly where it makes the
most sense to roll out and place new diagnostic technologies.

Differentiated Planning for the Engagement of the Private Sector Is
Essential

This analysis confirmed that in many countries, the private sec-
tor is the dominant source of initial care. On average, 66% of
patients initiated care in the private sector [14-20]. However,
only a small percentage of patients who were notified to
national tuberculosis programs (NTPs) were being treated in
the private sector. This may mean that many of those initiating
care in the private sector had to be seen by several providers
before receiving diagnosis and treatment in the public sector by
programs linked to the NTPs. Alternatively, many are treated in
the private sector—frequently poorly—and are never reported
to NTPs. In countries where the majority of patients with tuber-
culosis initially seek care in the private sector, activities that
engage the private sector are particularly central in the quest to
find missing tuberculosis cases.

However, it is not clear to what extent many of the current
public-private mix tuberculosis strategies directly respond to the
context-specific patient care-seeking preferences. In Indonesia,
over half of all care seeking is initiated in LO private pharma-
cies and drug shops [16]. Meanwhile, in the Philippines, 20% of
care seeking is initiated in private hospitals [17, 18]. The prior-
ities and model(s) to appropriately engage health providers in
these 2 countries should be vastly different. In addition, subna-
tional heterogeneity of private-sector capacities and utilization
further warrant highly differentiated approaches to optimize
the engagement of private providers, particularly through the
focusing of resources where they will reach the most patients
early in the care-seeking continuum.
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Quality Treatment Services Are Limited to the Public Sector

Treatment services were better aligned with patient care-seek-
ing patterns than with diagnostic services among the 5 countries
analyzed, but treatment was still limited in important locations
where patient seek care. Across all levels in the formal private
sector, for example, <30% of facilities had treatment services
available [8, 11, 13, 16, 29]. Several studies suggest that tubercu-
losis drugs are used widely in the private sector, but the quality
of these drugs, as well as monitoring and support services, are
mostly unknown [30].

Treatment success among notified cases remains high and
notifications are mostly provided by public sector facilities [4,
31-33]. As countries continue to find more of the missing cases,
maintaining the same level of treatment success with limited
budgets may require innovative ways of supporting the quality
of care for patients across diverse settings, including in the pri-
vate sector. Updated WHO treatment guidelines were released
in 2017, recommending that community-based or home-
based directly observed therapy be pursued over facility-based
directly observed therapy and that lay and community health
workers be further engaged with treatment administration and
support. Additionally, recommendations were included for
using new monitoring technologies, such as medication mon-
itor or video directly observed treatment to support patients
receiving treatment [34]. These recommendations align well
with the findings of the PPA, as the patients who initiate care
at LO facilities likely prefer to receive care at that level (ie, close
to home).

MDR Tuberculosis Services Need Continued Scale-up

In 2015, only 24% of bacteriologically confirmed new cases
and 53% of retreatment cases globally underwent drug-sus-
ceptibility testing for rifampicin. There is a great need to
scale up patient-centered testing for MDR tuberculosis [2].
Unfortunately, the availability of services to diagnose MDR
tuberculosis remains low. Data on Xpert coverage from Ethiopia,
Kenya, and the Philippines showed that Xpert was available in
<10% of public L1 facilities and in 14%-41% of public L2 facil-
ities (Xpert test records, NTLD, Kenya MOH, personal com-
munication, 2016) [13, 17, 27]. There was little evidence that
private-sector facilities had coverage of Xpert.

The PPA showed that there is a significant gap between where
patients initially seek care and facilities that can provide the
drug-resistance testing. Thus, patients have to move between
many facilities to get tested. However, in Kenya, a system linking
facilities to centralized Xpert testing facilities by use of a referral
network actually boosted the proportion of patients testing for
drug-resistant tuberculosis (Xpert test records, NTLD, Kenya
MOH, personal communication, 2016). Given the high propor-
tion of patients initially seeking care in the private sector, there
is a need for models to engage the private sector with referral
options for Xpert testing [14-20].

It is encouraging that first-line drugs and treatment sup-
port were widely available through the public sector [8, 11, 13,
16, 29], and availability was relatively consistent with patient
care-seeking preferences [14-20]. Decentralization of treat-
ment capacity for MDR tuberculosis should be similarly pur-
sued to enable patient-centered care. Kenya provides a good
example of this. As patients from the catchment area of a par-
ticular L1 facility receive a diagnosis of MDR tuberculosis, the
program builds the capacity of the L1 facility to provide MDR
tuberculosis care. Thus, MDR tuberculosis treatment is scaled
up in lock step with expanded diagnosis [2].

Using the PPA for Planning and Programming
Obviously, PPA is not sufficient, in itself, to guide programmatic
priorities. The PPA should complement other tools, including
other quantitative and qualitative inputs, to build a suite of evi-
dence. The WHO recommends that countries administer peri-
odic tuberculosis prevalence surveys until routine tuberculosis
surveillance is sufficiently robust that population-based surveys
are no longer needed as a means of assessing the tuberculosis
burden. The WHO also recommends periodic epidemiological
reviews and external monitoring missions to facilitate objec-
tive reflections on programmatic strengths and challenges, as
well as to promote the effective distribution of review findings
[2]. Analysis and interpretation of programmatic data are also
essential for decision-making. Increasingly, modeling of cost-ef-
fectiveness and the impact of possible interventions is available
at a national level. All of these inputs together comprise a robust
evidence base for programmatic priority setting and planning.
Each PPA, whether national or subnational, will require local
interpretation. Interpretation should incorporate the inputs
of other evidence, as noted above, as well as local knowledge.
When a PPA reveals an apparent misalignment between where
patients seek care and where services are available, countries
may already have solutions in place that bridge the identified
gap. In rural Ethiopia, for example, the PPAs showed high lev-
els of care seeking at L0 health facilities [20]. While this might
seem problematic, based on data showing low diagnostic capac-
ity in LO facilities [13], this finding itself is not necessarily bad.
In Ethiopia, the design of the health system has made commu-
nity-based health extension workers available to the entire rural
population. The health workers operate at the community level
and are systematically networked to health facilities that, to a
large extent, have tuberculosis diagnostic capacity, thus mitigat-
ing concerns about low access to diagnosis at L0 facilities [35].

Expanded Application of PPAs Will Require Standardized Data

The availability of population-based survey and programmatic
data was essential to developing the PPAs described in this
supplement. While most countries have some assortment of
these data sets, indicators varied widely, depending upon the
survey or data collection platform. It is thus important to note
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that all cross-country conclusions are made using variable data
and indicators. As the global tuberculosis community advances
toward more-detailed, evidence-based programming, PPA
findings will be an essential input. To do this most effectively
and accurately, we must establish a set of standardized indica-
tors that can be collected across survey platforms.

Addressing the health system barriers to enable timely access
to appropriate diagnosis and treatment can be considered
low-hanging fruit. In different ways, each country experience
demonstrates the importance of considering the care-seeking
preferences of patients as tuberculosis programs plan and imple-
ment interventions. The subnational patient pathways point
to islands of excellence, where misalignment gaps have been
addressed in support of patient-centered care, offering lessons
from within countries themselves. The review yields a revised
definition of diagnostic and treatment coverage that takes into
account patient preference and proposes how to expand ser-
vices in a manner that achieves patient-centered access.

Notes

Supplement sponsorship. 'This work is part of a supplement sponsored
by the Bill & Melinda Gates Foundation.

Potential conflicts of interest. All authors: No reported conflicts of
interest. All authors have submitted the ICMJE Form for Disclosure of
Potential Conflicts of Interest. Conflicts that the editors consider relevant to
the content of the manuscript have been disclosed.

References

1. United Nations Millennium Project. Goals, targets, and indicators. 2000. http://
www.unmillenniumproject.org/goals/gti.htm. Accessed 2 June 2017.

2. World Health Organization. Global tuberculosis Report. 2016. http://www.who.
int/tb/publications/global_report/en/. Accessed 2 June 2017.

3. World Health Organization. Global Health Observatory (GHO) data for tubercu-
losis. 2015. http://www.who.int/gho/tb/en/. Accessed 2 June 2017.

4. United Nations. Sustainable Development Goals: Goal 3. 2015. http://www.
un.org/sustainabledevelopment/health/. Accessed 2 June 2017.

5. World Health Organization. The top 10 causes of death. 2015. http://www.who.
int/mediacentre/factsheets/fs310/en/. Accessed 2 June 2017.

6. World Health Organization. Implementing the End TB Strategy: the essentials. 2015.
http://www.who.int/tb/publications/2015/end_tb_essential.pdf?ua=1. Accessed 2
June 2017.

7. Hanson C, Osberg M, Brown J, Durham G, Chin D. Conducting patient-pathway
analysis to inform tuberculosis programming: methods. ] Infect Dis 2017; 216(Suppl
7):S679-85.

8. Republic of the Philippines Department of Health. Integrated Tuberculosis
Information System. https://itis.doh.gov.ph/login.php. Accessed 16 February 2017.

9. Philippines Department of Health. National Health Facility Registry, Health facil-
ity availability data, v2; 2013. http://nhfr.doh.gov.ph/rfacilities2list.php. Accessed
16 February 2017.

10. Pakistan Ministry of National Health Services, Regulations and Coordination.
National TB Control Program annual report. 2015. http://ntp.gov.pk/uploads/
Annual_Report_2015_NTP_Pakistan.pdf. Accessed 17 April 2017.

11. Kenya Ministry of Health, World Health Organization. Kenya Service Availability
and Readiness Mapping report. 2013.

12. Government of Indonesia. Riset Facilitas Kesehatan Rumah Sakit & Puskesmas.
Risfaskes (Service Provision Assessment). Jakarta: Indonesia Ministry of Health. 2011.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34,

35.

36.

. Ethiopia Ministry of Health. Services Availability and Readiness Assessment

(SARA). Addis Ababa: Ethiopian Public Health Institute. 2016. http://www.ephi.
gov.et/images/pictures/download2009/v6%20Final%20SARA%20Report%20
Jan%202017.pdf.

. Kenya National Bureau of Statistics, Kenya Ministry of Health Kenya, National

AIDS Control Council Kenya, Kenya Medical Research Institute, National
Council for Population and Development Kenya, and ICF International. Kenya
Demographic and Health Survey, 2014. 2015.

. Kenya Ministry of Health. Household Health Expenditure and Utilization Survey.

2013.  http://www.healthpolicyproject.com/pubs/745_KHHUESReportJanuary.
pdf. Accessed 20 January 2017.

. Indonesia Ministry of Health. Tuberculosis Prevalence Survey, 2014-2015. 2015.
. Philippine Statistics Authority - PSA and ICF International. Philippines

National Demographic and Health Survey 2013. Manila, Philippines: PSA and
ICF International. 2014. https://dhsprogram.com/pubs/pdf/FR294/FR294.pdf.
Accessed 6 March 2017.

. Philippines Department of Health. National Tuberculosis Prevalence Survey.

2017.

. Pakistan Bureau of Statistics. National Health Accounts, 2011-2012. Islamabad,

Pakistan: Pakistan Bureau of Statistics, Government of Pakistan. 2012. http://
www.pbs.gov.pk/content/national-health-accounts-pakistan-2011-12.  Accessed
18 February 2016.

Ethiopia Ministry of Health. Household Health Services Utilization and
Expenditure Survey briefing notes. Addis Ababa, Ethiopia: Ethiopia Ministry of
Health. 2014.

Indonesia Ministry of Health. Tuberculosis National Strategic Plan, 2015-2019.
Jakarta, Indonesia: Indonesia Ministry of Health. 2015.

Ethiopia Ministry of Health. Revised strategic plan: tuberculosis, TB/HIV,
MDR-TB and leprosy prevention and control, 2013/14-2020. 2013.

Philippines National Tuberculosis Control Program. Plan of action to con-
trol tuberculosis, 2010-2016. Manila, Philippines: Philippines Ministry of
Health. 2010. http://www.doh.gov.ph/sites/default/files/publications/Updated_
PhilPACT_2013-2016_v080715.pdf.

Kenya Ministry of Health. National Strategic Plan for Tuberculosis, Leprosy, And
Lung Health, 2015-2018. Nairobi, Kenya: Kenya Ministry of Health. 2015.
Pakistan NTCP and National Tuberculosis Control Program. National TB Control
Strategic Plan—Vision 2020. Islamabad, Pakistan: Ministry of National Health
Services, Regulations & Coordination. 2014.

Government of Indonesia. Joint External Monitoring Mission for Tuberculosis
(JEMM). 2017.

Government of Indonesia. Riset Kesehatan Dasar. Riskesdas (Basic Health
Survey). 2010.

Kenya Ministry of Health. National Tuberculosis, Leprosy, and Lung Disease
Programme. Tuberculosis Prevalence Survey, 2015-2016 (draft). 2016.

Pakistan National TB Control Program. Lab database. Islamabad, Pakistan:
Ministry of National Health Services, Regulations & Coordination. http://www.
ntp.gov.pk/webdatabase.php. Accessed 28 April 2017

Wells WA, Ge CF, Patel N, Oh T, Gardiner E, Kimerling ME. Size and usage pat-
terns of private TB drug markets in the high burden countries. PLoS One 2011;
6:¢18964.

. Philippines National Tuberculosis Program. Joint Tuberculosis Program

Review. 2016. http://www.ntp.doh.gov.ph/downloads/publications/JPR_2016_
ecopy.pdf. Accessed 6 March 2017.

Government of Indonesia. Surveillance Integrated Tuberculosis Information
System (SITT). Jakarta, Indonesia: Indonesia Ministry of Health. 2017. http://sitt.
depkes.go.id/. Accesseed 7 January 2017.

Admassie A, Abebaw D, Woldemichael AD. Impact evaluation of the Ethiopian
Health Services Extension Programme. ] Devel Eff 2009; 1:430-49.

World Health Organization. Guidelines for treatment of drug-susceptible tuber-
culosis and patient care (2017 update). 2017. http://www.who.int/tb/publica-
tions/2017/dstb_guidance_2017/en/. Accessed 1 May 2017

Teklehaimanot HD, Teklehaimanot A. Human resource development for a com-
munity-based health extension program: a case study from Ethiopia. Hum Resour
Health 2013; 11:39.

Creswell ], Codlin AJ, Andre E, et al. Results from early programmatic implemen-
tation of Xpert MTB/RIF testing in nine countries. BMC Infect Dis 2014; 14:2.

PPA for Finding Missing Patients With Tuberculosis « JID 2017:216 (Suppl7) « S695

Downl oaded from https://academ c. oup.com jid/article-abstract/216/suppl _7/ S686/ 4595555

by guest
on 08 August

2018



