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Abstract

Background: Ukraine has a high burden of drug-resistant tuberculosis (DR-TB). Mental health problems, including
alcohol use disorder, are common co-morbidities. One in five DR-TB patients has human immunodeficiency virus
(HIV). As part of health reform, the country is moving from inpatient care to ambulatory primary care for
tuberculosis (TB). In Zhytomyr oblast, Médecins Sans Frontières (MSF) is supporting care for DR-TB patients on all-
oral short DR-TB regimens. This study describes the preparedness of ambulatory care facilities in Zhytomyr oblast,
Ukraine, to provide good quality ambulatory care.

Methods: This is a retrospective analysis of routinely collected programme data. Before discharge of every patient
from the hospital, MSF teams assess services available at outpatient facilities using a standardised questionnaire. The
assessment evaluates access, human resources, availability of medicines, infection control measures, laboratory and
diagnostic services, and psychosocial support.

Results: We visited 68 outpatient facilities in 22 districts between June 2018 and September 2019. Twenty-seven
health posts, 24 TB-units, 13 ambulatories, two family doctors and one polyclinic, serving 30% of DR-TB patients in
the oblast by September 2019, were included. All facilities provided directly observed treatment, but only seven
(10%) provided weekend-services. All facilities had at least one medical staff member, but TB-training was
insufficient and mostly limited to TB-doctors. TB-treatment and adequate storage space were available in all
facilities, but only five (8%) had ancillary medicines. HIV-positive patients had to visit a separate facility to access
HIV-care. Personal protective equipment was unavailable in 32 (55%) facilities. Basic laboratory services were
available in TB-units, but only four (17%) performed audiometry. Only ten (42%) TB-units had psychosocial support
available, and nine (38%) offered psychiatric support.
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Conclusion: Outpatient facilities in Zhytomyr oblast are not yet prepared to provide comprehensive care for DR-TB
patients. Capacity of all facilities needs strengthening with trainings, infection control measures and infrastructure.
Integration of psychosocial services, treatment of co-morbidities and adverse events at the same facility are
essential for successful decentralisation. The health reform is an opportunity to establish quality, patient-centred
care.

Keywords: DR-TB, Patient-centred care, Outpatient care, Anti-microbial resistance, Quality of care, DR-TB health
system

Background
Anti-microbial resistance is among the most important
public health concerns globally and tuberculosis (TB), the
world’s leading cause of death by an infectious disease, con-
tributes to this threat [1, 2]. In 2018, only one third of esti-
mated patients with drug-resistant tuberculosis (DR-TB)
were initiated on second-line regimens, and only 56%
among them were treated successfully [2]. Despite gaps in
strategies to treat and retain patients, limited studies exam-
ine the quality of routine DR-TB care, including access to
patient-centred services, quality of treatment monitoring,
follow-up of adverse events and psychosocial services [3].
There is ample evidence supporting community-based am-
bulatory DR-TB care over prolonged hospitalisation, with
ambulatory care showing better treatment outcomes, more
patient satisfaction and a lower cost [4–8]. All-oral regi-
mens including bedaquiline (BDQ) and delamanid (DLM)
allow for easier decentralisation compared to injectable-
containing regimens, provided adequate monitoring of ad-
verse events is ensured [9]. The World Health Organization
(WHO) proposed a checklist with minimum requirements
to assess implementation sites of new TB-drugs on capacity
to provide good quality of care [10].
Ukraine is a country with one of the highest DR-TB

burdens world-wide, with 24 and 58% of patients diag-
nosed with DR-TB among new and previously treated
TB-cases, respectively [11]. There were an estimated 13,
000 new DR-TB cases but only 7926 initiations in 2018.
Treatment success among cases initiated in 2016 was
49% [2]. Human immunodeficiency virus (HIV) co-
infection among TB-patients in Ukraine was 23% in
2018 [2, 12]. TB-related stigma is more common in
HIV-positive patients, patients suffering from alcohol
use disorder or intravenous drug-use and prisoners [11,
13]. The Ukrainian national TB-programme has historic-
ally been a vertical programme with centralised TB-care,
daily directly observed treatment (DOT) and months to
years of hospitalisation for TB-patients. Until 2019, DR-
TB treatment was only provided at central TB-
dispensaries in the oblasts [11].
A Ukrainian health systems reform foresees decentral-

isation of services which will put peripheral family doc-
tors in charge of a patients’ health, including detection,

diagnosis and treatment for TB and co-morbidities from
2020 [13, 14]. Patients will be able to choose their phys-
ician, who is expected to comply with international stan-
dards of care [14]. BDQ and DLM were registered in
Ukraine by early 2019 and their use following WHO
treatment protocols is endorsed [9, 15, 16]. However,
new drugs are not yet widely available and clinicians
commonly prescribe long-term regimens including in-
jectable drugs for DR-TB [17].
Médecins Sans Frontières (MSF) has been working in

partnership with the regional TB-Dispensary of Zhyto-
myr Regional Council, the National TB-programme of
the Ministry of Health of Ukraine, and the F.G.
Yanovsky NAMSU National Institute of Phthisiology
and Pulmonology in Zhytomyr oblast since 2018, and
started a quasi-experimental trial with an all-oral short
regimen including BDQ and DLM to treat DR-TB in
March 2019. Before discharge of patients from the hos-
pital, MSF teams assess outpatient facilities on availabil-
ity of essential services, as proposed by the WHO [10].
This assessment was not embedded in the trial protocol
and was designed to provide additional information on
the quality of care available in outpatient facilities. To
our knowledge, no study has presented a systematic as-
sessment of preparedness of ambulatory DR-TB services
in this setting. As the country-wide decentralisation of
TB-services and all-oral DR-TB treatment roll-out starts,
we aimed to discuss the readiness of outpatient facilities
in Zhytomyr oblast, Ukraine, for quality decentralised
care for DR-TB patients.

Methods
Study setting
Zhytomyr oblast is situated in central Ukraine. An oblast
is the administrative equivalent of a province. Zhytomyr
oblast had a population of around 1,25 million in 2017,
spread over 24 districts, including the capital district
where the regional TB-dispensary is situated. The oblast
had an estimated TB-incidence of 76.5 and a TB-
prevalence of 96.8 per 100,000 people in 2018. In 2018,
21% (269) of registered TB-cases had DR-TB (13). In
November 2019, facilities providing ambulatory TB-care
in Zhytomyr oblast included 433 medical midwife/
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paramedic points and feldsher points (hereafter called
health posts), 234 ambulatories, 57 primary health care
centres (PHC, including 11 polyclinics), and 25 TB-units.
There were 795 family doctors in the oblast [18]. Treat-
ment for DR-TB in Zhytomyr oblast is initiated at and
coordinated through the regional TB-dispensary, a ter-
tiary level facility, in Zhytomyr city. MSF is augmenting
counselling services and reducing the duration of hospi-
talisation for DR-TB patients by providing support for
active follow-up of patients after discharge [19]. Dis-
charge from the regional TB-dispensary is currently pos-
sible after smear-conversion and a positive medical
advice, while considering patient preference. All patients
who are referred to outpatient facilities other than a TB-
unit, visit the nearest affiliated TB-unit once a month for
clinical assessment by a TB-specialist, laboratory tests,
side effect monitoring and their management.

Study design and population
This retrospective analysis uses routinely collected cross-
sectional data to evaluate available services and their qual-
ity in outpatient facilities for DR-TB in Zhytomyr oblast,
Ukraine. All facilities to which at least one DR-TB patient
was discharged between June 2018 and September 2019,
after initiation at the TB-hospital, were included. Location
of discharge was influenced by proximity to the patients’
home and personal choice. Facilities which were closed
during the visit period were excluded.

Variables and definitions
Table 1 presents the definitions used for the types of fa-
cilities to which patients were discharged.
Variables collected for all facilities were related to

access, presence and training of human resources,
availability of medicines and related amenities, and
presence of infection control measures. In TB-units
we also assessed availability of laboratory, diagnostic
and psychosocial services. WHO definitions were used
for DR-TB treatment and care-related terms [9]. So-
cial support was defined as provision of patient-
specific services including food packages, hygiene kits,
home visits, transport vouchers, firewood, or monet-
ary support for treatment of chronic co-morbidities
e.g. diabetes, hypertension. Counselling was defined as
individual or group-sessions performed by a nurse,
social worker or psychologist to address issues related
to adherence and quality of life. Psychiatric services
where defined as access to a psychiatrist. Ancillary
medicines were defined as any medicines to treat ad-
verse events of DR-TB treatment, including antihista-
mines, anti-inflammatory, and anti-emetic medicines.
Haematology tests included haemoglobin measure-
ment, white and red blood cell count, differential
leucocyte count and erythrocyte sedimentation rate.
Biochemistry and electrolyte testing included creatin-
ine, liver enzymes, potassium, magnesium and chlor-
ide measurement. If all of these were available, the
service was considered present.

Table 1 Definitions used for outpatient health facilities in Ukraine

Facility type Definition

Ambulatory A subunit of the treatment and preventive services of the primary health care centre (PHC), providing
primary care to the population of its catchment area, including emergency medical care. An
ambulatory can serve over 1500 people in the city and over 1200 people in rural areas, and at least
one family doctor works there [20].

Family doctor or general practitioner A doctor who has received specialised multidisciplinary training to provide primary health care to
patients of any age and gender. Family doctors can work independently or in an outpatient clinic
[20].

Health post or medical midwife/paramedic
point or feldsher point

A separate structural unit linked to the ambulatory arm of the PHC centre, which provides pre-
hospital medical care to the population in one or more localities where there are no other providers
of free primary care. A health post is administered by a clinician (called feldsher, hereafter referred to
as nurse practitioner) to whom residents of the locality(s) where the health post is located are at-
tached [20].

Polyclinic An outpatient unit of a multidisciplinary or specialised hospital (secondary level) where consultations
by different medical specialist are available. Prescriptions are usually filled at a pharmacy outside the
polyclinic. The number of doctors and nurses available is proportional to the population of the area
served [21].

Primary health care centre A health care facility established to meet the needs of the population in the catchment area in
primary care. The structure of the PHC centre includes a treatment and prevention department (i.e.
ambulatories and health posts) and an administrative unit [20].

TB-unit or TB-cabinet A specialised institution where preventive, diagnostic and treatment services for tuberculosis are
provided. Such institutions may be a structural subdivision of a hospital, or outpatient facilities [22].

The names used in this text are written in bold
PHC primary health care centre, TB tuberculosis
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Data collection, verification, and analysis
Facility assessment data were collected by trained health
workers. Two questionnaires were developed based on
WHO guidance for implementation of new TB-
regimens; one for TB-units and one for other outpatient
facilities [10]. A Ukrainian version of the questionnaire
was piloted through facility visits, accompanied by an
epidemiologist, and adapted. Questionnaires were trans-
lated to English and back translated to Ukrainian by a
second translator. Whenever possible, availability of ser-
vices was verified physically, however, we relied on staff
response for variables related to access and psychosocial
services. Completed forms were reviewed by an epidemi-
ologist, and missing data were completed during subse-
quent visits or facilities were contacted by telephone.
Data were entered in Microsoft Excel and imported into
Stata (Version 15.0, StataCorp) for analysis. Frequencies
and percentages were used for description of categorical

variables and medians with interquartile ranges for con-
tinuous variables.

Results
Between June 2018 and September 2019, 68 out-
patient facilities in 22 (92%) districts were visited: 13
ambulatories, two family doctors, 28 health posts, a
polyclinic and 24 TB-units (one paediatric). One tem-
porarily closed health post (two nurses were on ma-
ternity leave and the patient was linked to another
facility) was excluded from analysis. The results of
the assessment are shown in Table 2.
The facilities included represented 6% of ambulatories,

< 1% of family doctors, 6% of health posts, 9% of poly-
clinics (or 2% among PHC), and 96% of TB-units in
Zhytomyr oblast. Seventy patients on BDQ/DLM-con-
taining regimens were followed in these facilities by the
end of September 2019, accounting for 51% (70/138) of

Table 2 Outcomes of assessed variables of outpatient facilities, June 2018–September 2019, Zhytomyr oblast, Ukraine

Variables collected All facilities Type of facility

TB-units Health posts Ambulatories Family doctors Polyclinic

(n = 67) (n = 24) (n = 27) (n = 13) (n = 2) (n = 1)

Access

DOT services available (n, %) 67 (100%) 24 (100%) 27 (100%) 13 (100%) 2 (100%) 1 (100%)

Weekday working hours (median, IQR) (n = 65) 8 (7–9) 8 (7–8) 8 (7–9) 8 (7–9) 7, 9 6

Open after 5 pm (n = 65) (n, %) 10 (15%) 4 (17%) 3 (12%) 2 (15%) 1 (50%) 0

Open seven days per week (n, %) 7 (10%) 0 2 (7%) 4 (31%) 0 1 (100%)

Distance in kilometres from TB-unit (n = 34) 15 (10–20) na 15 (8–20) 19 (11–24) 6, 10 ─

Public transport available to reach TB-unit (n = 39) (n, %) 37 (95%) na 22 (96%) 13 (100%) 2 (100%) ─

Clinical human resources

≥ 1 doctor available (n, %) 44 (66%) 23 (96%) 7 (26%) 12 (92%) 2 (100%) 0

≥ 1 nurse practitioner available (n, %) 24 (36%) 0 17 (63%) 6 (46%) 1 (50%) 0

≥ 1 nurse available (n, %) 61 (91%) 24 (100%) 21 (78%) 13 (100%) 2 (100%) 1 (100%)

Total number available per facility (median, IQR) 3 (2–5) 3 (2–5) 2 (1–2) 6 (4–10) 3, 5 3

≥ 1 staff with ≥ TB-training in last 2 years (n = 55) (n, %) 32 (58%) 21 (91%) 6 (33%) 5 (42%) 0 ─

Presence of medicines and related amenities (n, %)

TB-medicines 67 (100%) 24 (100%) 27 (100%) 13 (100%) 2 (100%) 1 (100%)

Ancillary medicines (n = 61) 22 (36%) 5 (21%) 12 (55%) 5 (42%) 0 0

Of which provided by MSF (n = 22) 17 (77%) 5 (100%) 10 (83%) 2 (40%) na na

Antiretroviral medicines 0 0 0 0 0 0

Storage space 67 (100%) 24 (100%) 27 (100%) 13 (100%) 2 (100%) 1 (100%)

Regular supply system (n = 62) 62 (100%) 24 (100%) 23 (100%) 13 (100%) 2 (100%) ─

Drinking water (n = 64) 40 (63%) 10 (42%) 18 (72%) 11 (85%) 1 (50%) ─

Presence of infection control measures (n, %)

Functional ultra-violet light (n = 58) 44 (76%) 22 (92%) 10 (45%) 11 (92%) 2 (100%) ─

≥ 1 respirator (n = 58) 26 (45%) 20 (83%) 3 (15%) 2 (16%) 1 (50%) ─

─ indicates missing data, na = not applicable for this type of facility
DOT directly observed treatment, HIV human immunodeficiency virus, IQR interquartile range, MSF Médecins Sans Frontières, TB tuberculosis
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DR-TB patients on BDQ and 30% (70/236) of DR-TB
patients on treatment in Zhytomyr oblast.

Human resources
All facilities had at least one doctor, nurse practitioner
or nurse available (Fig. 1). Only seven 26%) health posts
had a doctor, and in four (15%) they worked part-time.
TB-training content was mostly focussed on manage-
ment of drug-susceptible TB.

Medicines and related amenities
All facilities stored TB-medicines in a dedicated stor-
age space (either a room or a cabinet). All facilities
reported having a regular supply system in place, but
two TB-units reported having had one and five stock-
outs of TB-medicines in the last year. None of the
visited facilities stored anti-retroviral medicines
(ART). To receive HIV-care, patients had to visit one
of five ART-centres in the oblast monthly. In facilities
where no drinking water was available (24, 38%) pa-
tients brought their own.

Laboratory and diagnostic services in TB-units
All 24 (100%) TB-units had a laboratory space and per-
formed sputum collection, blood collection and haema-
tology. Chest X-ray was available at 23 (96%) TB-units,
22 (92%) had biochemistry and electrocardiogram, and
four (17%) performed audiometry (Fig. 2).

Psychosocial services in TB-units
Twenty (83%) TB-units reported providing social sup-
port services, ten (42%) counselling services, and nine
(38%) psychiatric support. When social support or coun-
selling was available, external actors provided the service
in 15 (75%) and eight (80%) instances, respectively.

Discussion
This is the first study assessing availability of services for
ambulatory DR-TB treatment with all-oral short regi-
mens in Ukraine. Our data show that ambulatory facil-
ities in Zhytomyr are not yet fully prepared to provide
comprehensive treatment and care for DR-TB patients.
Although basic services were present in most facilities,
essential elements for patient-centred care, such as psy-
chosocial support and integrated treatment for co-
morbidities and adverse events, were found lacking.
Access to facilities was mostly possible by public trans-

port but most facilities were not open after regular office
hours. DR-TB treatment is known to lead to cata-
strophic costs for patients and their households, includ-
ing travel-costs and due to time spent at the facility for
DOT [23, 24]. Instead of enforcing DOT, patients-
specific approaches on where, when and how to access
treatment should be sought [25].
All facilities had medical staff available. TB-training

was limited, especially in non-TB-units, where TB-
doctors were less present. Training increases knowledge

Fig. 1 Proportion of outpatient facilities with clinical staff present, June 2018–September 2019, Zhytomyr oblast, Ukraine. TB = tuberculosis
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on TB and is likely to reduce stigma [26, 27]. TB-
patients in Ukraine reported in interviews that they ex-
perience stigmatising behaviour more commonly from
non-specialised and junior health care workers [28].
Continuous education, including specific training on
critical changes, such as introduction of new TB-
regimens, should be available to all TB-care providers
[10]. Staff in newly designated outpatient DR-TB facil-
ities should receive DR-TB training, especially non-TB-
specialists in health posts and ambulatories.
Although TB-medicines were present and storage

space was acceptable, ancillary medicines were rarely
available outside of MSF support, even in TB-units.
Stock of minimal ancillary medicines should include
drugs to treat common adverse events such as gastro-
intestinal disturbances, joint pains, dizziness and skin
rashes [29]. These adverse events can be debilitating if
left untreated and contribute significantly to a loss of
quality of life [30, 31]. ART was unavailable, and HIV-
patients had to travel to an ART-centre monthly. One in
five TB-patients in Ukraine is HIV-positive, yet there is
lack of integration of these services [2]. Integration of
HIV/TB-services is effective and cost-effective, and spe-
cific WHO-guidance exists for patient-centred TB-
services in Eastern Europe and Central Asia [32, 33].
TB-units could be the sites for referral for adverse events
management and ART-refills, and they should be ad-
equately supplied with medicines.

Basic infection control measures were unavailable in
many facilities, especially health posts, but also in
TB-units. Currently patients are only referred to am-
bulatory care once they become smear negative and
are thus non-infectious. The next step in the decen-
tralisation process is the TB-treatment initiation in
ambulatory facilities. Basic measures such as ventila-
tion, UV-equipment, and personal protective equip-
ment will be necessary to protect other patients and
health-care workers [10].
Laboratory and diagnostic services were available in

most TB-units, but audiometry equipment was unavail-
able. Progressive hearing loss is an irreversible side-
effect of injectables, which can be detected and limited
through audiometry monitoring [34]. While BDQ is in-
cluded in national DR-TB protocols in Ukraine, audiom-
etry remains crucial for patients already on injectable-
containing regimens [16]. Among potential side-effects
of new drugs requiring regular monitoring is the pro-
longation of the QT-interval [35, 36]. Early safety results
indicate a limited risk of cardiac toxicity from BDQ and
DLM, and regular electrocardiogram monitoring might
become less relevant in the future [37].
Psychosocial services were inconsistently available and

if present, provided by external non-governmental ac-
tors. A review across 20 countries found pooled preva-
lence of 25% depression, 24% anxiety and 10% psychosis
in DR-TB patients, with stigma, isolation, discrimination

Fig. 2 Proportion of TB-units with laboratory, diagnostic and psychosocial services available, June 2018–September 2019, Zhytomyr oblast,
Ukraine. TB = tuberculosis
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and lack of social support as main stressors [38]. In
Ukraine, high prevalence of HIV and substance use dis-
orders in DR-TB patients contribute to additional stigma
and mental stress [11, 39]. A Ukrainian study found that
patient receiving social support are less likely to be lost
to follow up [40]. A health service assessment in four
central European countries, concluded that tailored,
patient-centred services where paramount for good DR-
TB care [41].
Availability of ancillary medicines, psychosocial assess-

ment, and essential ART-monitoring services like viral load
at implementation sites are minimum conditions for roll-
out of new DR-TB treatment according to WHO [3]. Ab-
sence of these services hampers delivery of quality DR-TB
care [3, 10]. Some benefits of TB-decentralisation are un-
done if patients need to travel separately to access ancillary
medicines, ART or electrocardiography. Integration of ser-
vices is equally necessary for diabetes, viral hepatitis,
substance-use disorder and other mental health conditions
[32]. Chronic co-morbidities, as well as permanent disability
from side-effects, increase the DR-TB burden and impact
patients’ well-being during and after the end of treatment
[30, 42]. To limit the impact of these factors in reducing
quality of life after treatment, patient-centred interventions
should be established during treatment [42]. Roll-out of oral
regimens is an opportunity to shift from controlling towards
supporting patients to improve adherence with individua-
lised approaches, considering patient reality.
While family doctors are set to become the main

healthcare providers for patients under the healthcare
reform, only two family doctors were included in this
analysis. Non-TB specialists could be reluctant to recruit
DR-TB patients due to TB-related stigma, which is com-
mon in Ukraine and associated with limited TB-
knowledge [43, 44]. In Zhytomyr, so far only two thirds
of the population have been linked to family doctors,
which is in line with national numbers [18]. A possible
explanation is the fact that no clear mechanisms to link
patients and doctors have been identified [14, 18]. Such
mechanisms for TB, and intensive TB-training for family
doctors will be necessary to provide adequate care [14].
Our study has several limitations. We did not assess a

representative sample of ambulatory facilities in Zhyto-
myr, but visited facilities based on the needs of patients
being discharged from the regional TB-dispensary. How-
ever, these facilities provided care for 30% of DR-TB pa-
tients in Zhytomyr, including all outpatients on BDQ/
DLM-containing treatment. We used staff responses for
results we could not physically verify, which could have
led to overestimation of quality of services. For instance,
staff might have overstated availability to provide week-
end DOT-services. Recall bias might lead to an overesti-
mation of TB-training received in the last two years. The
cross-sectional design of our study did not allow

tracking improvements over time, and repetition of simi-
lar surveys is necessary to evaluate progress.
As decentralisation of TB-treatment and country-wide

roll-out of all-oral short regimens is imminent in
Ukraine, defining needs and strengthening of ambulatory
facilities is essential to ensure that quality care can be
provided to DR-TB patients. In the short term, infection
control equipment and ancillary medicines should be
quantified and supplied to each ambulatory site. Train-
ing should be provided on integrated TB-care, including
infection control, especially for staff in health posts, am-
bulatories and family doctors. TB-units in oblast like
Zhytomyr could serve as pilot-sites for decentralisation
of integrated HIV and TB-services, while including mini-
mum standards for provision of psychosocial and psychi-
atric services. Similar analyses to ours could be repeated
in other oblasts, should include family doctors, and iden-
tified issues should be acted upon by dedicated task-
forces. A recently developed “Quality of tuberculosis
services assessment tool”, including facility, provider and
patient assessments could be used for more in-debt as-
sessments in outpatient facilities [45].
The national TB-programme should take advantage of

the health reform coinciding with all-oral DR-TB regi-
men roll-out to provide an integrated training package
to healthcare workers, and set ambitious goals for qual-
ity DR-TB care for the country. TB patients as end-users
could be engaged to monitor quality of services and
given the tools to safely report gaps [46].

Conclusions
Outpatient facilities in Zhytomyr oblast are not well pre-
pared to provide quality services to DR-TB patients on
new shorter regimens and need strengthening to provide
comprehensive care. Minimum standards should be set
for psychosocial support services, adverse events treat-
ment and integrated care and treatment of co-morbidities.
The ongoing health reform is an opportunity to establish
good quality, patient-centred DR-TB care.
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