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Pre-treatment loss to follow-up in tuberculosis patients in low- and
lower-middle-income countries and high-burden countries:

a systematic review and meta-analysis
Peter MacPherson, Rein MGJ Houben,® Judith R Glynn,° Elizabeth L Corbett® & Katharina Kranzere

Objective To assess the magnitude of loss to follow-up in smear- or culture-positive tuberculosis patients before treatment initiation and
outcomes among patients who were traced.

Methods Ovid Medline and Global Health databases were searched for studies published between 1994 and January 2013 that described
pre-treatment loss to follow-up in patients with smear- or culture-positive tuberculosis in routine national tuberculosis programmes (NTPs)
in low- and lower-middle-income countries and in countries with a high burden of tuberculosis. Data on the proportion of patients who
did not initiate treatment after their tuberculosis diagnosis were extracted from studies meeting inclusion criteria. Where available, data on
causes and outcomes, including initiation of tuberculosis treatment at another facility, were investigated. Heterogeneity and publication
bias were assessed and random-effects meta-analyses by subgroup (region) were performed.

Findings Twenty-three eligible studies were identified, with a total of 34706 smear- or culture-positive tuberculosis patients from 14
countries (8 in Africa, 5 in Asia and 1 in the western Pacific). Most studies were retrospective and linked laboratory and treatment registers
to identify pre-treatment loss to follow-up. Pre-treatment loss to follow-up varied from 4 to 38% and was common in studies from Africa
(random-effects weighted proportion, WP: 18%; 95% confidence interval, Cl: 13—22) and Asia (WP: 13%; 95% CI: 10-15).

Conclusion Pre-treatment loss to follow-up, common in most settings, can hinder tuberculosis control efforts. By not counting individuals
who are lost to follow-up before treatment when reporting standard programme indicators, NTPs underestimate case detection rates and
mortality and overestimate cure rates.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Since tuberculosis was declared a global emergency in 1993 by the
World Health Organization (WHO), new cases of tuberculosis
and deaths from the disease have dropped dramatically in several
countries with a high burden of the disease.’ All six WHO regions
are on track to meet the Millennium Development Goal target
of reducing tuberculosis incidence and deaths from tuberculosis
by half between 1990 and 2015"* and, with the sole exception
of the African Region, all are on track to halve tuberculosis
mortality rates.” Nevertheless, the situation remains precarious.”’
Twenty-two predominantly low- and middle-income countries
were estimated to account for 82% of the 5.7 million tuberculosis
cases notified in 2010' and high rates of death from tuberculosis
among people living with human immunodeficiency virus (HIV)
infection prevail in much of sub-Saharan Africa.*®

Rapid case identification of individuals with sputum
smear-positive tuberculosis and rapid initiation of anti-tuber-
culosis chemotherapy are key to controlling tuberculosis® and
are promoted as part of the DOTS strategy model of passive
case-finding that has been adopted by most national tubercu-
losis programmes (NTPs).” From the patient’s perspective, the
tuberculosis diagnostic and care pathway (Fig. 1) begins with a
recognition of symptoms that prompt care seeking. Individuals
may drop out of care during the diagnostic process (“loss to
follow-up during diagnostic period”), before initiating treat-
ment (“pre-treatment loss to follow-up”, formerly known as
“initial default”) or after treatment has begun. Patients diag-
nosed with smear-positive tuberculosis who do not initiate

treatment represent an important failing in the provision of
care.®” High rates of mortality are reported in this group."
Moreover, bringing these patients into care could reduce tu-
berculosis transmission to others.'' Patients with a diagnosis
of tuberculosis who are lost to follow-up before they receive
treatment are not included in routine reporting by NTPs. Thus,
programme effectiveness may be overestimated.®

Efforts to improve tuberculosis case detection rates have
centred on ensuring rapid treatment for all individuals diag-
nosed with smear-positive tuberculosis.'>"” With this goal in
mind, WHO has recently changed its policy, which now calls
for two sputum specimens instead of three and same-day col-
lection.'** However, assessing the impact of these changes on
linkage to treatment has been hampered by a lack of understand-
ing of the extent of pre-treatment loss to follow-up® and of the
patient, provider and health system factors that contribute to it."*

Although nearly 50 years have passed since high rates of
pre-treatment loss to follow-up were first identified as a po-
tential major contributor to the failure of tuberculosis control
programmes, researchers and policy-makers have paid little
attention to the fate of patients who do not access treatment
after receiving a diagnosis of tuberculosis.'®'”'* Indeed, the “Piot
model” used to describe loss to care at different stages for any
disease was first developed for tuberculosis.'®

This study had two main objectives: (i) to systematically
quantify pre-treatment loss to follow-up in low- and lower-
middle income countries and in countries with a high burden
of tuberculosis; and (ii) to describe the reasons for drop-out and
the outcomes seen in individuals with a tuberculosis diagnosis
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Fig. 1. The diagnostic and care pathway for tuberculosis
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who do not initiate treatment. A second-
ary objective was to assess the quality of
the studies reporting on pre-treatment
loss to follow-up.

Methods

Definitions

We followed PRISMA reporting guide-
lines for systematic reviews.”” To define
the points at which tuberculosis patients
drop out of care, we developed the tu-
berculosis diagnostic and care pathway
described in Fig. 1 using terms recom-
mended recently that replace previously
used terms such as “initial default””’

For this study, patients in a national
tuberculosis care programme who re-
ceived a diagnosis of tuberculosis on
the basis of at least one positive sputum
smear or culture but did not start tuber-
culosis treatment were defined as having
pre-treatment loss to follow-up. This
included individuals who died before
initiating treatment.

The recruitment period was defined
as the time during which patients with a
diagnosis of tuberculosis were recruited
to studies or during which data from
such patients were extracted from na-
tional programme registers. For studies
with individual follow-up, the follow-up
period was defined as the time between
diagnosis and the most recent date of
active follow-up. For studies in which
tuberculosis treatment registers were
checked retrospectively, we present the
minimum and maximum follow-up
periods available. Because studies had

Loss to follow-up during
diagnostic period

Testing for tuberculosis

«Sputum smear
microscopy

«Sputum culture

Tuberculosis diagnosed
« Results of tuberculosis
tests conveyed
to patient

Pre-treatment loss to
follow-up

Lost to follow-up, on
treatment

Tuberculosis

Tuberculosis cured or
treatment initiated treatment
completed

Table 1. Systematic strategy used to search for studies on pre-treatment loss to follow-

up in tuberculosis patients

Set MEDLINE Global Health

1 tuberculosis tuberculosis

2 B patient refusal of treatment

3 TUBERCULOSIS dropout

4 Sets 1-3 were combined with “OR” dropouts

5 PATIENT DROPOUT referral

6 DELAYED DIAGNOSIS delayed

7 REFERRAL AND CONSULTATION attrition

8 DIAGNOSTIC SERVICES retain

9 TUBERCULOSIS, PULMONARY DIAGNOSIS  treatment programme

10 initial delay* initial delay

11 initial default* initial default

12 drop out retention

13 attrition diagnostic delay

14 retention treatment delay

15 retain* care seeking

16 diagnostic delay* loss to follow-up

17 treatment delay* lost to follow-up

18  treatment seek* Sets 2—17 were combined with “OR”
19 care seek* Sets 1 and 18 were combined with “AND”
20 loss to follow-up Set 19 was limited to 1994-2013
21 lost to follow-up

22 loss to follow-up

23 lost to follow-up

24 Sets 1-23 were combined with “OR”

25  Sets4and 24 were combined with “AND”

26 Set 25 was limited to 1994-2013

Note: Words written in capital letters were used as MeSH headings; the others were used as free text. The
asterisks are the truncation symbol in Medline (i.e. any possible ending after the preceding text).

different follow-up periods and varying
temporal definitions for pre-treatment
loss to follow-up, we used the definition
given in each study rather than a time-
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delineated definition. However, we did
require a follow-up period of at least
4 weeks to allow enough time for patients
to link to care and treatment.

127



Systematic reviews

Pre-treatment loss to follow-up in tuberculosis patients

Inclusion and exclusion criteria

Studies were included in the review if
they reported on the proportion of pa-
tients having smear- or culture-positive
tuberculosis who experienced pre-
treatment loss to follow-up in NTPs in
low- or lower-middle-income countries
as defined by the World Bank on 1 July
2011, or in any of the 22 countries
with a high burden of tuberculosis as
defined by the Stop TB department of
WHO.' Studies that reported on clinical
trials, including randomized and non-
randomized active case-finding studies,
were excluded because participants in
these studies would be more likely to re-
ceive intensive follow-up and tracing and
would not be representative of patients
with tuberculosis diagnosed routinely.
Studies that reported only on paediatric
patients - i.e. children 15 years of age or
younger — were excluded. Studies that
recruited both adults and children were
included even if the data were not disag-
gregated by age group.

Search strategy

We systematically searched the Ovid,
Medline and Global Health databases
for studies published between 1 Janu-
ary 1994 and 31 January 2013. Our
search strategy is outlined in Table 1.
We also hand searched the abstracts of
the Union World Conference on Lung
Health from 2009 to 2012. We identified
additional studies through reference lists
and annotated bibliographies and by
corresponding with researchers in the
field. If the manuscript did not give the
absolute number of individuals with pre-
treatment loss to follow-up, we contacted
the authors to obtain the data.

Three authors (KK, PM, RH) re-
viewed titles and abstracts to obtain the
full texts of relevant articles. All three
assessed the full texts to determine their
suitability and based their final inclusion
in the review on consensus as a team. PM
and KK extracted data from included
studies using a pre-designed table.

Quality of selected studies

One researcher (PM) used a modified
version of the Newcastle-Ottawa scale
to assess studies in terms of quality and
of the risk of bias in the selection of
participants and in the ascertainment of
outcomes. Each study could score up to
six points in each of these two categories,
each having six items. The section for
the selection of comparison groups was
removed from the Newcastle-Ottawa

128
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Fig. 2. Flowchart for the selection of studies on pre-treatment loss to follow-up in
patients with a diagnosis of tuberculosis

Records identified through database
searching:

Additional records identified
through other sources (n = 5)

Total (n = 5096)

Medline: (n = 2668)

Global Health: (n=1106)
IUTBLD Conferences: (n = 1322)

— :

Identification

Records after duplicates
removed (n = 5088)

v

Screening

Records screened
(n=5088)

— v

Full-text articles assessed for
eligibility (n = 146)

Eligibility

v

Studies included in qualitative
synthesis (n = 23)

= v

Studies included in quantitative
synthesis (meta-analysis) (n = 23)

Included

—> Duplicates excluded (n = 13)

Records excluded (n = 4942)

Not relevant (n = 4698)

Not low-or-middle income/high tuberculosis
burden

country (n=139)

Only patients already on tuberculosis treatment
recruited (n = 38)

Only paediatric cases (n =12)

Only MDR-TB patients (n = 16)

Other reasons (qualitative data,

review article) (n = 39)

Full-text articles excluded (n = 123)

No data on pre-treatment

loss to follow-up (n = 48)

Only patients already on tuberculosis treatment
recruited (n = 68)

Qualitative data only (n = 3)
Modelling/commentry (n = 3)

Duplicate data (n=1)

IUTBLD, International Union Against Tuberculosis and Lung Disease; MDR-TB, multidrug resistant-

tuberculosis.

scale because no study had a comparison
group. The factors considered included:
the representativeness of the patients
recruited with respect to the underlying
population of tuberculosis patients diag-
nosed in the routine health-care system;
the test used to ascertain the diagnosis of
tuberculosis; the method of identification
of pre-treatment loss to follow-up; and
the adequacy of follow-up (judged in
terms of the proportion of participants
whose outcomes were ascertained, with
>85% being adequate). In studies in
which laboratory and treatment registers
were linked, we evaluated the process
and variables used for linkage (including
personal identifiers and dates).

Data analysis and statistical
methods

For each included study, we report on
the number of patients who received a
diagnosis of smear- or culture-positive
tuberculosis and the proportion who
initiated antituberculosis treatment. For
patients identified as having experienced
pre-treatment loss to follow-up, we

Bull World Health Organ 2014;92:126-138

report the duration of follow-up and,
if available, the proportion who were
successfully traced and their outcomes
(alive but not on treatment; alive after
starting treatment; deceased; or trans-
ferred to another facility but treatment
and vital status unknown). To calculate
summary estimates of pre-treatment loss
to follow-up, we classified as treatment
initiators those tuberculosis patients
who were classified as having experi-
enced pre-treatment loss to follow-up
but who, on tracing, were found to have
initiated treatment at an alternative site.
We assessed heterogeneity using the I*
statistic. On initial analysis, we found
substantial heterogeneity between stud-
ies. Therefore, we estimated the pooled
proportion of patients with a diagnosis
of tuberculosis and pre-treatment loss to
follow-up (and the corresponding 95%
confidence intervals) using a random-
effects model, weighting for the inverse
of the variance and stratification by study
region. Stata 12.1 (Statacorp, College
Station, Texas, USA) was used to analyse
the data.

doi: http://dx.doi.org/10.2471/BLT.13.124800
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No. (%)
of patients
initiating treatment
3859 (92)
579 (84)

Method used
to confirm
start of treatment

laboratory and treatment

registers
laboratory and treatment

Retrospective linking of
registers

Retrospective linking of

Temporal definition
of pre-treatment loss
to follow-up

1 month
ND

No. with Follow-up
period
4208 1 month
690 NR

diagnosis
of tuberculosis

Recruitment
period

1 year
9 years

Diagnostic
criterion

Setting
4 laboratories and 2 > 1 positive smear

District tuberculosis > 1 positive smear
DOTS sites

Viet Nam
units

Year(s) study  Country
2000

conducted
2001-2010 Fiji

.continued)
¢ The period during which tuberculosis laboratory registers were reconciled with tuberculosis treatment registers is not reported. The “data collection period”is given as ranging between 2 and 8 months.

® The treatment records of all individuals with bacteriologically confirmed tuberculosis during 2007 were identified by searching electronic treatment registers for 2007 and 2008.

ND, not defined; NR, not reported; PHC, primary-health-care centre.

Study
Buu, 2003”°
Ram, 2012%

(..
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Ethics statement

Ethical approval was not required for
this study.

Results
Study characteristics

We identified 5096 potentially relevant
studies, of which 23 were eligible for in-
clusion in the analysis (Fig. 2)."%”'** These
reported on a total of 34 706 patients with
smear- or culture-positive tuberculosis,
3474 of whom had experienced pre-treat-
ment loss to follow-up. The characteristics
of the included studies are summarized
in Table 2. There were 13 studies from
sub-Saharan Africa (8 countries), 9 from
Asia (5 countries) and 1 from the western
Pacific (1 country).

Most studies reported on pre-treat-
ment loss to follow-up among smear-
positive patients only. Two studies
included patients who were either
smear- or culture-positive.”*’ In some
studies smear positivity was defined as
at leaSt 12‘3,27,28,30,35,41,42 or at leaSt 222—24,34
positive smears, whereas others did not
provide any definition.'®?12¢31-3336=40° A
study from South Africa stratified rates
of reported pre-treatment loss to follow-
up by smear status (smear-positive or
smear-negative but culture-positive),”
whereas another study, also from South
Africa, reported on pre-treatment loss to
follow-up in tuberculosis patients whose
diagnosis was established clinically and/
or bacteriologically.”’

Quality of included studies

The quality of the included studies var-
ied (Table 3). Only a few studies (n=4)
showed a low risk of bias or scored full
marks across all items assessing patient
selection and ascertainment of out-
comes. The methods for ascertaining
pre-treatment loss to follow-up were
suboptimal or poorly described in most
studies; only seven studies adequately
described the follow-up period allotted
to each participant. The majority of stud-
ies (n=19) identified patients diagnosed
with tuberculosis by extracting data
from laboratory or sputum collection
registers (Table 2). Such extraction was
performed retrospectively in 17 studies
and prospectively in two. In the remain-
ing 4 studies, patients with a diagnosis
of tuberculosis were identified as part
of ongoing epidemiological surveil-
lance® or were prospectively recruited
for follow-up from a chest clinic*** or

Bull World Health Organ 2014;92:126-138 | doi: http://dx.doi.org/10.2471/BLT.13.124800

from primary-health-care centres.”!
The recruitment periods ranged from
3 months***** to 90 months.”” Only
9 studies?-*>*72»313%7 gpplied a cut-off
for time since diagnosis - ranging from
1 month to 3 months - to define pre-
treatment loss to follow-up.

Although most studies (n=16) used
retrospective linkage of laboratory and
treatment registers to identify patients
who initiated treatment for tuberculo-
sis! 1729323739412 _ and so scored full
marks for this item - the quality of the
procedures used to ensure accurate
linkage varied considerably. Only one
study”” described the variables used to
link records and gave the proportion of
records that were reliably matched.

Pre-treatment loss to follow-up

The proportion of patients with a diag-
nosis of tuberculosis who experienced
pre-treatment loss to follow-up ranged
from 4 to 38%."** In studies from Africa
pre-treatment loss to follow-up ranged
from 6 to 38%, whereas in studies from
Asia it ranged from 4 to 28%. Studies
that reported on data from a single
clinical site?"?»262%3135340 had higher
rates of pre-treatment loss to follow-up
(range: 14-38%) than studies report-
ing on national or regional data (range:
4_25%).l(),23725,27,28,30,32,3'1,36739,'1],r12

In total, 10 studies'®**>70-343510 at-
tempted to trace tuberculosis patients
with pre-treatment loss to follow-up
(Table 4). One of them did not detail the
tracing method used.” Tracing rates were
rather poor on average. The proportion of
patients who could not be traced ranged
from 0% to 77%.** This limited our abil-
ity to draw inferences about the fate of
tuberculosis patients with pre-treatment
loss to follow-up.

Six studies - five of them from
Asia - reported that patients who had
initially been classified as being lost to
follow-up before being treated had in
fact initiated treatment for tuberculosis
at another clinical facility.”>*"*>*>*%% In
the Asian studies, transfer to a private
clinic for tuberculosis treatment was the
commonest reason for pre-treatment loss
to follow-up; from 0 to 62% of patients
were found to have been treated at private
clinics, although only one such study
successfully traced more than 80% of the
patients.”” In the only study from Africa
that traced individuals and recorded if
they initiated treatment elsewhere, 23%
of tuberculosis patients who were initially
classified as lost to follow-up before treat-
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Table 3. Modified Newcastle-Ottawa Scale for assessment of the quality of the studies
included in the review of pre-treatment loss to follow-up in tuberculosis

patients®
Author Country Selection® Outcome*
Creek?”’ Botswana e *x
Dembele” Burkina Faso o *
Afutu”’ Ghana b **
Glynn® Malawi o rx
Nyirenda* Malawi e *
Squire™ Malawi o **
Uchenna*® Nigeria e *
Botha” South Africa *xx xxx
Botha* South Africa o xxx
Claassens” South Africa o *
Dunbar” South Africa xxx xxx
Davis* Uganda xxx *
Chadambuka” Zimbabwe *x
Balasubramanian®’ India *x
Gopi’! India *x *
Sai Babu™ India xxx ¥
Razia® Pakistan xxx *
Rao* Pakistan *x
Rao® Pakistan
Korobitsyn* Tajikistan o ¥
Uthaivoravit™ Thailand xrx *
Buu” Viet Nam *rA **

¢ Astudy can be awarded a maximum of one star for each of three items within the “selection”and

“outcome” categories.

b Assessment of patient selection comprised three items (those that score stars are shown):
(i) representativeness of the cohort (truly representative,* somewhat representative,* selected group
of users, no description of derivation); (ii) ascertainment of tuberculosis diagnosis (secure records/
registers,* structured interviews,* written self-report, no description); (iii) demonstration that treatment for
tuberculosis was not being taken at recruitment (secure records/registers, structured interviews,* written

self-report, no description).

¢ Assessment of outcome comprised three items (those that score stars are shown): (i) ascertainment of
pre-treatment loss to follow-up (secure records/registers,* structured interviews,* written self-report, no
description); (ii) sufficient follow-up time to allow outcome to occur (4 weeks) (yes,* no); (iii) adequacy of
follow-up (complete*, follow-up > 80%, follow-up < 80%, no description).

ment in Malawi had started treatment for
tuberculosis in another district.*”

When we counted traced individu-
als who had initiated treatment at an
alternative site as tuberculosis treatment
initiators, we noted substantial hetero-
geneity between studies in rates of pre-
treatment loss to follow-up (I*=98.4%;
P<0.001). This remained after stratify-
ing by study region (Africa: I?=96.1%;
P<0.001; Asia: I*=98.0%; P<0.001;
western Pacific: one study only). The
funnel plot showed asymmetry, sugges-
tive of publication bias (Egger’s statistic:
P<0.001). Fig. 3 shows a forest plot for
the included studies, stratified by region.
In random-effects meta-analysis, the
overall inverse-weighted proportion of
patients with a diagnosis of tuberculosis
who experienced pre-treatment loss to
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follow-up was 16% (95% confidence
interval, CI: 13-18). Although this pro-
portion was 18% in studies from Africa
(95% CI: 13-22) and hence higher than
in Asian studies, where it was 13% (95%
CI: 10-15%), the CIs overlapped.

Case fatality

Among traced tuberculosis patients with
pre-treatment loss to follow-up, the case
fatality rate ranged from 0% (95% CI:
0-6)" to 82% (95% CI: 59-94).° The
risk of death was highest in studies from
Africa but varied widely and low rates
of tracing rendered it unreliable. Only
the study from Malawi described the
time from diagnosis to death among 19
patients who were traced:'"’ a median of
3.5 weeks (range: 2-12) in 14 deceased
patients.

Bull World Health Organ 2014;92:126-138
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Reasons for loss to follow-up

Factors associated with an increased risk
of pre-treatment loss to follow-up were
male sex, older age,” living in an urban
area,” diagnosis in a hospital or station-
ary clinic (rather than a mobile clinic),”
geographical location of the tuberculosis
laboratory (regional versus local),”” and
being diagnosed with smear-negative but
culture-positive tuberculosis.”* However,
distance to treatment site was not associ-
ated with the risk of pre-treatment loss
to follow-up in Ghana.”

Of the nine studies that traced pa-
tients with pre-treatment loss to follow-
up, one undertook in-depth qualitative
interviews to determine the reasons for
drop-out,'® and the other eight were based
on structured patient interviews, either
in person”"*>*=*>*4 or by telephone.”*’
Health-system-related obstacles for not
starting treatment for tuberculosis includ-
ed dissatisfaction with long waiting times
in health services, the need for repeated
visits, and delays in receiving the results
of sputum smears.'>***! Some reasons
for not starting treatment for tuberculosis
were patient-related (e.g. difficulty getting
time off from work or a lack of under-
standing of tuberculosis, its severity or the
potential benefits of treatment).'®-*1**
Other reasons were disease-related (e.g.
weakness and fatigue).’"*

Discussion

This review highlights the paucity of data
on pre-treatment loss to follow-up among
patients with a diagnosis of tuberculosis,
despite high prevalence and mortality
rates. Only 23 studies from 14 countries
were identified over a period of 17 years,
in sharp contrast with the 37 studies on
HIV care programmes in low-resource
settings that were published in a period
of 5 years.” Yet pre-treatment loss to
follow-up in patients with smear-positive
tuberculosis is an important problem for
tuberculosis programmes because these
patients are highly infectious* and expe-
rience high morbidity and mortality.*>*

In the studies identified in this review,
pre-treatment loss to follow-up was high
— from 4 to 38% - and was higher in sub-
Saharan Africa (18%) than in Asia (13%).
Given the very high risk of death among
tuberculosis patients who are not prompt-
ly treated, minimizing treatment delay
and losses at all stages in the diagnostic
and care pathway is critically important."
Although tracing was suboptimal in most

doi: http://dx.doi.org/10.2471/BLT.13.124800
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¢ Ninety patients were traced and put on tuberculosis treatment.

" Three patients did not want to participate in the study and five patients were judged not to have tuberculosis.

Note: The 95% Cls were calculated by authors using data in selected studies.
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studies, the main reason for pre-treatment
loss to follow-up was death, especially
in countries in sub-Saharan Africa with
generalized epidemics of HIV infection,
perhaps because of the high mortality
among patients having both tuberculosis
and HIV infection.””* It is difficult to
ascertain whether these deaths are caused
by or result from lack of treatment. Only
one study reported the time between di-
agnosis and death in patients who did not
start tuberculosis treatment; the median
of 3.5 weeks found in the study suggests
that patients were severely ill at the time
of diagnosis."

The diagnostic and care pathway is
often costly and long, even in settings
where health care and diagnostic tests
are free at the point of delivery. Reducing
costs and time for the patient might im-
prove linkage to treatment. Thus, NTPs
should consider the following measures:
(i) reducing the number of sputum sam-
ples for initial diagnosis from three to
two;" (ii) replacing “spot-morning-spot”
sputum collection (requiring visits to the
facility on two separate days) with col-
lection of two spot sputum samples one
hour apart;' (iii) preparing two smears
from the same sputum specimen;”’ and
(iv) introducing same-day light-emitting
diode (LED) microscopy’’ or automated
nucleic acid molecular diagnostics,*
shown to be more sensitive and associ-
ated with reduced time to diagnosis and
lower pre-treatment loss to follow-up.
Further evaluation of the impact of these
interventions on reducing pre-treatment
loss to follow-up is required.

Health system factors, particularly
relating to the recording and registration
of suspected and confirmed tuberculo-
sis cases, were found to be important
contributors to pre-treatment loss to
follow-up in several studies. Moreover, in
many studies researchers were required
to reconcile laboratory registers with
treatment registers to determine the pre-
treatment loss to follow-up rate, a task
not easy to perform regularly under rou-
tine programmatic conditions. These is-
sues could be addressed by using a single
patient identifier for the entire diagnostic
and care pathway for tuberculosis. Pa-
tients attending a facility with a positive
screening for symptoms of tuberculosis
would be recorded in a “cough regis-
ter” for subsequent monthly tracing of
those whose smear results had not been
received and of smear-positive patients
who had not returned for treatment.
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Fig. 3. Proportion of patients with a diagnosis of tuberculosis who were lost to follow-
up before treatment® in 23 studies from Africa, Asia and the western Pacific

Study ID Proportion (95% Cl)®
Africa
Glynn, Malawi: 19861994 = 0.06 (0.04-0.08)
(reek, Botswana: 19977 = 0.10 (0.06-0.15)
Nyirenda, Malawi: 1997 % 0.14(0.13-0.15)
Squire, Malawi: 2000 = 0.15(0.09-0.20)
Dembele, Burkina Faso: 2001 % - 0.13(0.01-0.25)
Botha, South Africa: 2004-2005 % = 0.17(0.14-0.21)
Botha, South Africa: 2005 = 0.11(0.07-0.15)
(Chadambuka, Zimbabwe; 2006% —— 0.27(0.19-0.35)
Dunbar, South Africa; 2007 # - 0.21(0.16-0.25)
Afutu, Ghana: 2009 ' —e— 0.38(0.28-0.48)
(laassens, South Africa; 2009 % = 0.25(0.23-0.26)
Davis, Uganda: 2009 * —-— 0.23(0.14-0.33)
Uchenna, Nigeria: 2009 * = 0.17(0.13-0.21)
Asia
Uthaivoravit, Thailand: 1995 * - 0.21(0.15-0.26)
Balasubramanian, India: 19982001 % = 0.14(0.12-0.17)
Buu, Viet Nam: 2000 » 0.06 (0.05-0.06)
Gopi, India: 2001-2003 *' [ 0.14(0.12-0.16)
Sai Babu, India: 2006 * 0.04(0.04-0.05)
Rao, Pakistan: 2007—2008 ** = 0.25(0.19-0.31)
Korobitsyn, Tajikistan: 2008—2009 * = 0.18(0.13-0.22)
Razia, Pakistan: 2009 ** 0.06 (0.05-0.07)
Rao, Pakistan: 2010 % = 0.14(0.12-0.16)
Western Pacific
Ram, Fiji: 2001-2012 % = 0.16(0.13-0.19)
NOTE: Weights are from random effects analysis

T T T

(l, confidence interval.

0 025 05 075

¢ All studies combined represent 34 706 patients with a diagnosis of tuberculosis; 3267 were lost to

follow-up before treatment.

® The 95% Cls were calculated by authors from data provided in selected studies.
Note: In studies in which patients were traced, individuals with a diagnosis of tuberculosis who were lost
to follow-up before treatment but who had started treatment for tuberculosis elsewhere are included as

having initiated treatment.

By not including individuals lost
to follow-up before treatment when
reporting standard programme indica-
tors, NTPs incorrectly report case de-
tection, cure and case fatality rates. For
example, with DOTS strategy targets of
70% case detection and 85% cure rate,
including individuals who experience
pre-treatment loss to follow-up (using
18% in Africa and 13% in Asia, for il-
lustration), would result in the true case
detection rate rising from 70% to 85%
in African countries and 70% to 80% in
Asian countries, as those diagnosed but
not started on treatment are included
(Table 5). The cure rate however would
drop from 85% to 70% in Africa and
from 85% to 74% in Asia, as those de-
tected but not started on treatment are
counted as “not cured”. Moreover, in Af-
rican countries, where the higher death
rate in individuals with pre-treatment
loss to follow-up could be attributable
to HIV infection, the reported death

134

rate would increase from 6 to 12%. In
NTPs from Asia, the death rate would be
unchanged at 3%. These numbers better
reflect NTP’s actual performance - they
are finding more cases than thought, but
are not performing so well at providing
treatment.

In studies from Asia, where more
private practitioners offer tuberculosis
treatment services alongside NTPs,”>* a
small number of patients lost to follow-
up initiated treatment with private pro-
viders. Since they would not be included
in NTP reports of outcomes, the success
of the national programme would be un-
derestimated. Interventions to improve
links and data sharing between NTPs
and private providers have proved effec-
tive in increasing case detection rates in
studies from Asia’* and are promoted
by WHO.” Further expansion of such
interventions will help to ensure that
programme outcomes are accurately
reported at the national level.

Bull World Health Organ 2014;92:126-138
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A limitation of this analysis is the
poor quality of outcome ascertainment
in several studies. The small number
of traced individuals who had initiated
treatment under a different provider un-
derscores the need to tailor tuberculosis
services to the individual patient and
the difficulty of accurately estimating
outcomes at the programme level. The
varying length of follow-up of tubercu-
losis patients in cohort studies and the
absence of time-delineated definitions
for pre-treatment loss to follow-up make
it difficult to draw firm conclusions. Fol-
lowing the framework set out in Fig. I,
NTPs should strive to adopt and routine-
ly report retention in care throughout the
diagnostic and care pathway.'>** A focus
on retention could enhance the reporting
of the pre-treatment loss to follow-up rate
(e.g. the proportion of smear-positive
patients not initiating treatment for
tuberculosis within 3 months) as part of
the regular quarterly reporting system, in
addition to allowing comparison within
and between NTPs.

A second limitation is that nega-
tive publication bias may have resulted
in an under- or overestimation of pre-
treatment loss to follow-up in this review.
Although we undertook a systematic
literature search, we may have missed
some studies reporting on pre-treatment
loss to follow-up if this was not the main
focus of the study.

Because the studies identified were
so heterogeneous, the summary esti-
mates should be interpreted cautiously.
Our ability to draw conclusions on the
risk factors or reasons for pre-treatment
loss to follow-up among people with
tuberculosis is limited by the poor re-
porting of the baseline characteristics
of study participants and low numbers
of traced patients in several studies. We
identified studies from 8 of the world’s
22 countries with a high burden of
tuberculosis. Although the data from
these countries are helpful in showing the
important contribution of pre-treatment
loss to follow-up to suboptimal NTP
performance, data from a broader range
of countries and regions are urgently
needed. In particular, no studies from
Latin American countries or the Russian
Federation were identified, perhaps be-
cause these countries have produced no
studies or because we limited our search
to English-language sources. To facilitate
comparisons between studies and re-
gions, all studies reporting outcomes in
patients with a diagnosis of tuberculosis

doi: http://dx.doi.org/10.2471/BLT.13.124800



Peter MacPherson et al.

Systematic reviews

Pre-treatment loss to follow-up in tuberculosis patients

Table 5. Impact of including rates of pre-treatment loss to follow-up on national tuberculosis programme indicators in hypothetical
programmes in Africa and Asia with 100 000 individuals and DOTS strategy targets (70% case detection, 85% cure) theoretically

achieved, 2011
Indicator Africa Asia
Outcomes reported After indluding Outcomes reported After including
under current tuberculosis patients under current tuberculosis patients
WHO targets lost to follow-up WHO targets lost to follow-up
before treatment before treatment
No. of cases 100000 100000 100000 100000
Cases detected, no. (%) 70000 (70) 85366° (85) 70000 (70) 804607 (80)
Tuberculosis patients lost to follow-up Unknown 15366 (18) Unknown 10460 (13)
before treatment, no. (%)
Cases started on treatment, no. (%) Unknown 70000 (82)° Unknown 70000 (87)°
Patients cured, no. (%) 59500 (85) 59500 (70) 59500 (85) 59500 (74)
Deceased tuberculosis patients, no. (%) 42009 (6) 12498° (12) 21007 (3) 3251¢(3)

WHO, World Health Organization.

¢ Calculated as [1+ (1 — fraction lost to follow-up before treatment)] X number of cases detected. For Africa: [1+0.82]x 70000; for Asia: [1+0.87]x 70000.
® Percentage calculated as number of cases initiating tuberculosis treatment divided by the number of cases detected. For Africa: 70000 + 85 366; for Asia:

70000 -80460.

¢ Percentage calculated as the number of patients who successfully completed treatment divided by the number of cases detected. For Africa: 59 500+ 85 366; for

Asia: 59500+ 80460.
4 Number obtained from WHO country database.

¢ Calculated as the number of deceased tuberculosis patients plus the product of the number of cases lost to follow-up before treatment and the median case fatality
rate found in this review. For Africa: 4200 + (15366 x 0.54); for Asia: 2100 + (10460 x0.11).
Note: Estimates for the western Pacific region not included, as only one study was identified.

should specify the proportion that is lost
to follow-up before getting treated.

In conclusion, there is a paucity of
evidence on the magnitude and clinical
consequences of pre-treatment loss to
follow-up in tuberculosis patients. The
limited data available suggest that pre-
treatment loss to follow-up is common
and that it entails a high risk of death.
There is an urgent need to improve the
recording and reporting of pre-treatment
loss to follow-up and to evaluate and
scale up interventions to reduce this
problem. M
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Résumé

Le manque de suivi avant le traitement chez les patients atteints de tuberculose dans les pays a revenu faible et a revenu
moyen inférieur fortement touchés par la maladie: méta-analyse et analyse systématique

Objectif Evaluer'ampleur du manque de suivi chez les patients atteints
d'une tuberculose a frottis positif ou culture positive avant le début du
traitement, ainsi que les résultats chez les patients qui ont été suivis.
Méthodes Des études publiées entre 1994 etjanvier 2013, qui décrivaient
le manque de suivi des patients atteints de tuberculose a frottis positif
ou a culture positive dans des programmes nationaux courants de lutte
contre la tuberculose (NTP) dans les pays a revenu faible et a revenu
moyen inférieur fortement touchés par la tuberculose ont été recherchées
dans les bases de données Ovid, Medline et Global Health. Des données
concernant le taux de patients qui nont pas débuté le traitement apres
leur diagnostic de tuberculose ont été extraites des études satisfaisant
les criteres d'inclusion. Le cas échéant, les données portant sur les causes
et les résultats, y compris le début d'un traitement contre la tuberculose
dans un autre établissement, ont été examinées. 'hétérogénéité et le
parti pris dans les publications ont été évalués, et des méta-analyses a
effets aléatoires par sous-groupe (région) ont été réalisées.

Résultats Vingt-trois études éligibles ont été identifiées pour un total
de 34 706 patients atteints de tuberculose a frottis positif ou a culture
positive dans 14 pays (8 en Afrique, 5 en Asie et 1 dans le Pacifique
occidental). La plupart des études étaient rétrospectives et associaient
des registres de laboratoire et de traitement pour identifier le manque
de suivi avant le traitement. Celui-ci variait de 4% a 38% et sest révélé
commun dans les études provenant d'’Afrique (proportion pondérée a
effets aléatoires, PP: 18%; intervalle de confiance a 95%, IC; 13-22) et
d’Asie (PP: 13%; ICa 95%: 10-15).

Conclusion Le manque de suivi avant le traitement, commun dans la
plupart des contextes, peut entraver les efforts fournis en matiére de
lutte contre la tuberculose. Comme les individus qui ne sont pas suivis
avant le traitement ne sont pas pris en compte lors de Iélaboration des
rapports sur les indicateurs de programme standard, les programmes
nationaux de lutte contre la tuberculose sous-estiment les taux de
dépistage des cas et la mortalité, mais surestiment les taux de guérison.

Peslome

Cnyyam oTCyTCTBMA HabN0AeHNA [0 Havana leyeHuns 60bHbIX Ty6epKyne3om B CTPaHaX C HU3KUMI
AOXOAAMU 1 AOXOAAMU HIKE CPEeHErO YPOBHS, a TaKXKe B CTPaHaX € BbICOKUM 6pemeHeM Ty6epKynesa:

cucTemaTmyeckuii 063op 1 meta-aHanus

Lenb MNpon3secTy KONMYeCTBEHHYIO OLIEHKY Yicia Clydaen
OTCYTCTBUA HAOMIOAEHWA 338 MOKPOTO- UK KySIBTYPOMNO3UTUBHBIMY
naumeHTamu, CTpafalolymy Ty6epKyne3om nerkrx, C MOMeHTa
NIMArHOCTUPOBaHWSA 3ab0NeBaHNA A0 Hauana NeveHns, a Takxe
00paboTaTh pe3ynsTaThl N0 NaLMeHTaM, KOTOPbIX YAaNnoCk OTCeANTb.
MeTogbl B 6a3ax ganHbix Ovid, Medline 1 Global Health 6bin
npov3eefeH Nonck UCCNefoBaHWI, NPOBEAEHHbIX B paMKax
CTaHAaPTHbIX HaLMOHabHBIX MPOorpamm Mo 6opbbe ¢ Tybepkyne3om
B CTpaHax C HM3KUMK [OXOAamMn U AOXOAaMN HUXEe CpefHEero
YPOBHS, @ Takxe B CTPaHax C BbICOKMM bpemeHem TyOepkynesa,
onyonmnKkoBaHHbIX B nepuof ¢ 1994 ropa no AHBapb 2013 roda, v
cofepalLIX ONMCaHWA ClyYaeB OTCYTCTBIMA HabntoaeHUs Ao Hadana
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NeyeHns 3a MOKPOTOMO3UTUBHBIMUA WM KYSIbTYPOMO3UTUBHbIMM
nauMeHTamu, CTpafalolumy TybepKyne3om nerkvx. [laHHblie no
NPONOPUMOHANIBHOMY KOMMUECTBY MALIMEHTOB, KOTOPLIE HE Hauau
neyeHne Nocie AMarHoCTUPOBaHNS Ty6epKynesa, Gbiin 13BneUeHb!
3 UCCNeOBaHMI, COOTBETCTBYIOLMX KPUTEPWAM BKIIOUYEHNS B
J@HHbI aHanm3. Mo Mepe BO3MOXHOCTW, TakKe Bblin UCCNeaoBaHb!
JaHHble MO NMPUUVHAM 1 NOCNEACTBUAM, BKIOYASA NMPOXoxKaeHue
neyeHns B PYroM MeAMLUMHCKOM yupexaeHun. Takxe Obina
npoBefieHa OLeHKa PasHOPOAHOCTY 1 CUCTEMATUUECKIMX OLLIMOOK,
CBA3AHHbBIX C NPefnoYTUTENBHOW NYONMKaLVEeR NONOKUTENBHBIX
pe3ynbTaToB UCCNEAOBAHWN, @ TakXe MeTa-aHanm3 CiyvaliHbix
3bdeKTOoB MO NoArpynnam (pervioHam).
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Pesynbtatbl bbi10 BbIABNEHO 23 MCCNENOBaHWA, COOTBETCTBYIOLME
KpUTepVAaM BKIIOYEHNA B AaHHBIV aHanms, KOTopble OXBaTblBay
B Ueslom 34 706 MOKPOTOMO3NTUBHbIX UM KYSBTYPOMO3UTUBHbIX
NauUMeHTOB, CTPafaloLmx TybepKyne3om nerkux 13 14 ctpaH (8 B
Adpyike, 5 B A3un 1 1 B pernoHe 3anafgHor Yactvt TUXoro okeaHa).
BONbLUMHCTBO UCCNeA0BaHWI Obin PETPOCMIEKTUBHBIMMA 11 BKIOYaN
aHanM3 XypHanoB perncrpaunii pesynbratos 1abopaTopHbIX
aHaNM30B ¥ MPOXOXAEHNA NIEUEHVIA, YTO MO3BOWIO BbIABUTL CITyYan
HEMPOXOXAEHNA NOCEAYIOWero HabniogeHra A0 Hauana neyeHys.
Moka3aTenb HenpoxoXaeHna nocneayolero HabnogeHva 1o
Hauana neyeHna konebanca ot 4 Jo 38%, rae Hambosnee BbiCoKMe
3HaueHA Obl OTMEUEHDI B MCC/Ie0BaHNAX, MPOBOAMMBIX B AdpriKe
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(B3BeLleHHaA nponopuma cnydanHeix sddekTtos, BM: 18%; 95%
nosepuTensbHbln nHTepBan, A: 13-22) n Aznm (BI: 139%;95% [11: 10-15).
BbiBog HenpoxoxaeHvie nauneHTamm HabnioaeHrs o1 MOMeHTa
oOHapykeHWA 3a00neBaHWA A0 Hauana neveHns, Npu CXOXMX
3HAYEHMUAX OCTaNbHBIX MAPAMETPOB, MOXKET CHUKATb 3GOEKT oT
npuvHUMaemMbix mep no 6opbbe ¢ Tybepkynesom. Heyuet nuu,
33 KOTOPbIMK He BeNoCh HabsoAeHre O Hadvana feyeHus, 1
NX HEeBKJIlOYEeHVEe B OTYETbl CO CTAaHAAPTHLIMU MOKasaTenamm
NporpamMmbl MPUBOAMT K TOMY, UTO HaLIYOHaMbHbIE NPOrpammbl Mo
60pbbe C TybepKyne3omM 3aHKaIOT MOKa3aTeny BbiABMeHNsA Clydyaes
3a60M1eBaHMs U CMEPTHOCTU, OAHOBPEMEHHO 3aBbilLAs OLEHKM
rokazateneit 3GdOeKTUBHOCTI NeyeHws.

Resumen

Pérdida de seguimiento antes del tratamiento de pacientes con tuberculosis en paises de ingresos medios y bajos y en paises

con carga alta: una revision sistematica y metanalisis
Objetivo Evaluar la magnitud de la pérdida de seguimiento de los
pacientes con tuberculosis que dieron positivo en el andlisis o el cultivo
antes del inicio del tratamiento y los resultados entre los pacientes que
se sometieron a un seguimiento.

Métodos Se realizo una busqueda en las bases de datos Ovid, Medline
y Global Health de estudios publicados entre 1994y enero de 2013 que
describfan pérdidas de seguimiento antes del tratamiento en pacientes
que dieron positivo en el analisis o el cultivo de tuberculosis en los
programas nacionales contra la tuberculosis (PNT) ordinarios en paises
de ingresos medios y bajos y en paises con carga alta de tuberculosis.
Se extrajeron datos sobre la proporcién de pacientes que no inicié un
tratamiento después del diagndstico de la tuberculosis de estudios
que cumplian los criterios de inclusién. Siempre que fue posible, se
investigaron los datos sobre las causas y resultados, incluida la iniciacion
del tratamiento de la tuberculosis en otro centro. Se evalud el sesgo de
las publicaciones y la heterogeneidad, y se realizaron metanalisis de
efectos aleatorios por subgrupos (region).

Resultados Se identificaron veintitrés estudios que cumplian los
criterios, con un total de 34 706 pacientes que dieron positivo en el
analisis o cultivo de tuberculosis de 14 paises (8 de Africa, 5 de Asiay 1
del Pacifico occidental). La mayoria de los estudios eran retrospectivos y
relacionaban los registros de laboratorio con los registros de tratamiento
para identificar la pérdida de seguimiento antes del tratamiento,
que oscilé entre el 4y 38 % y fue frecuente en los estudios de Africa
(proporcién ponderada de efectos aleatorios, WP: 18 %; intervalo de
confianza del 95 %, IC: 13-22) y Asia (WP: 13 %; IC del 95 %: 10-15).
Conclusion La pérdida de seguimiento antes del tratamiento, comun en
la mayorfa de los entornos, puede obstaculizar los esfuerzos de control
de la tuberculosis. Sin contar los pacientes cuyo seguimiento se pierde
antes del tratamiento, los programas nacionales contra la tuberculosis
subestiman la mortalidad y las tasas de deteccion de casos, a la vez que
sobrestiman las tasas de curacion al informar sobre los indicadores del
programa estandar.
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