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Follow-up examinations: are multidrug-resistant tuberculosis
patients in Uttar Pradesh, India, on track?
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Setting: All multidrug-resistant tuberculosis (MDR-TB)
patients who had completed 6 months of treatment un-
der the Revised National Tuberculosis Control Programme
(RNTCP) in Uttar Pradesh, the largest state in northern
India.

Objective: To determine the proportion of MDR-TB pa-
tients with regular follow-up examinations, and underly-
ing provider and patient perspectives of follow-up
services.

Methods: A retrospective cohort study was undertaken
involving record reviews of 64 eligible MDR-TB patients
registered during April-June 2013 in 11 districts of the
state. Patients and programme personnel from the se-
lected districts were interviewed using a semi-structured
questionnaire.

Results: A total of 34 (53.1%) patients underwent fol-
low-up sputum culture at month 3, 43 (67.2%) at month
4, 36 (56.3%) at month 5 and 37 (57.8%) at month 6.
Themes associated with irregular follow-up that emerged
from the interviews were multiple visits, long travel dis-
tances, shortages of equipment at the facility and lack of
knowledge among patients regarding the follow-up
schedule.

Conclusion: The majority of the MDR-TB patients had ir-
regular follow-up visits. Provider-related factors outweigh
patient-related factors on the poor follow-up examinations.
The programme should focus on the decentralisation of fol-
low-up services and ensure logistics and patient-centred
counselling to improve the regularisation of follow up.

Tuberculosis (TB) remains a major public health
problem worldwide, and the situation is worsen-
ing with the rise in multidrug-resistant TB (MDR-TB).
India has the second highest burden of MDR-TB cases
after China, and reported approximately 66000
MDR-TB cases among notified pulmonary TB cases in
2011.! The programmatic management of drug-resis-
tant TB (PMDT) was implemented in a phased manner
from 2007 onwards, and it has now been scaled up to
all states in India.2

The PMDT guidelines recommend that after confir-
mation of MDR-TB the patient should immediately be
started on a 6-9 month intensive phase of treatment
with six drugs, followed by an 18-month continuation
phase with four drugs.2 MDR-TB patients on treatment
should also undergo regular follow-up evaluations for
clinical, microbiological and radiological response to
treatment. Follow-up examinations include measure-
ment of weight, estimation of serum creatinine, spu-

tum culture examination and chest radiography (CXR)
at monthly intervals during the intensive phase and at
3-monthly intervals during the continuation phase
until the end of treatment (Table 1).2

Regular monitoring of patients is necessary to en-
sure early recognition of adverse effects, better adher-
ence to treatment and early identification of exten-
sively drug-resistant TB (XDR-TB), which can lead to
favourable treatment outcomes. Sputum culture is per-
formed to evaluate the microbiological response to
treatment, to progress treatment from the intensive to
the continuation phase, i.e., from six drugs to four
drugs, and for early identification of failure with the
MDR-TB treatment.

Few data are available on adherence to follow-up
examinations, timeliness of follow-up visits and
timely progression from the intensive phase to the
continuation phase under programmatic settings.
There is also a poor understanding of programmatic
and patient-related factors associated with irregular
follow up. We conducted a study to determine the
proportion of MDR-TB patients undergoing regular
follow-up examinations and underlying provider and
patient perspectives on follow-up services.

METHODS
Study design

This mixed-method study had a quantitative and a
qualitative component. The quantitative component
was a retrospective cohort study of all MDR-TB pa-
tients registered in 11 districts of Uttar Pradesh during
April to June 2013, involving review of records and re-
ports routinely maintained by the Revised National
Tuberculosis Control Programme (RNTCP). Under the
qualitative component, in-depth interviews using
semi-structured questionnaires were conducted among
a sample of patients and RNTCP personnel in each of
the districts and coded to identify major themes in
barriers to regular follow-up. On purposive sampling,
a total of 12 patients and 11 programme personnel
participated in the study and were subsequently inter-
viewed. Semi-structured interview guides were devel-
oped with the following previously identified do-
mains: knowledge about the monitoring schedule for
MDR-TB treatment, availability of PMDT services in
the district and reasons for poor follow-up.

Study settings

The state of Uttar Pradesh, one of the largest, most
populous states of India, has 75 districts and a popula-
tion of 205.7 million, with varied topography and so-
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TABLE 1 Schedule for culture and drug susceptibility testing among multidrug-resistant tuberculosis follow-up
examinations under the Revised National Tuberculosis Control Programme

IP monthly follow-up
examinations

Extension of IP

(1-3 months) Q1 Q2 Q3 Q4 Q5 Q6

Continuation phase follow-up
examination, months

1st 2nd 3rd 4th
No IP extension — 3 4 5 6 — —
IP extension 3 4 5 6 7 —
1 month —»
IP extension 3 4 5 6 7
2 months —»
IP extension 3 4 5 6 7
3 months —»

— 7 9 12 15 18 21 24
— 8 10 13 16 19 22 25

— 9 11 14 17 20 23 26

9 10 12 15 18 21 24 27

IP = intensive phase; Q = quarter.

cio-economic conditions. Health care services are de-
livered through both public and private sectors. For
effective RNTCP implementation, there are 478 TB
units (1 TB unit covers a population of approximately
0.5 million) and 1863 designated microscopy centres
(1 DMC for a population of 0.1 million) to provide ap-
propriate TB services. The state has two public sector
intermediate reference laboratories (IRLs) with culture
and drug susceptibility testing (CDST) facilities, four
other-sector laboratories with RNTCP-accredited CDST
facilities and six Xpert® MTB/RIF (Cepheid, Sunnyvale,
CA, USA) machines to diagnose and follow-up pre-
sumptive and diagnosed MDR-TB patients.

The present study was conducted at 11 districts
where PMDT services were delivered through one IRL
and two drug-resistant TB centres (DR-TB centres).

Study population and study period

All MDR-TB patients registered during April-June 2013
in the 11 districts were included. The map of the state
with selected districts is shown in the Figure. Those pa-
tients who were transferred into the study area after

taking >1 month of MDR-TB treatment elsewhere and
those who did not complete the initial 6-month inten-
sive phase of treatment were not included in the study,
as complete follow-up details could not be obtained
from these groups of patients.

Data variables, sources and collection
Quantitative data were collected from PMDT treat-
ment cards, the referral for CDST register and the
PMDT TB registers. Variables collected included the
PMDT TB number, age, sex, date of treatment initia-
tion, monthly weight and serum creatinine recordings,
date of sputum culture, CXR and adverse drug
reactions.

Key RNTCP personnel and patients in each district
were interviewed using a semi-structured interview
guide to ascertain the gaps and mechanisms adopted
for effective supervision and monitoring of MDR-TB
follow-up patients. For the purpose of the study, to de-
termine the quality of the follow-up examinations, op-
erational definitions for ‘regular’ and ‘irregular’ fol-
low-up were framed for each follow-up examination

UTTAR PRADESH, INDIA

FIGURE Map of Uttar Pradesh State showing the 11 districts in-

cluded in the study.
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separately for weight, serum creatinine and sputum culture. A pa-
tient with five or more weight measurements during the first 6
months of treatment was defined as undergoing regular fol-
low-up. Similarly, a patient with =3 serum creatinine examina-
tions or =3 sputum culture examinations was defined as regular
follow-up for creatinine and sputum examination, respectively.
Patients who did not meet these criteria were recorded as irregular
follow-up.

Data analysis

Quantitative data were entered into a structured data entry for-
mat created in EpiData and analysed using EpiData analysis soft-
ware (EpiData Association, Odense, Denmark). Descriptive statis-
tical measures such as percentages were used to estimate the
proportion of follow-up examinations performed and the propor-
tion of MDR-TB patients who received regular follow-up.
Cross-tabulations were made of the exposure (socio-demographic
variables of MDR-TB patients) and outcome variables (follow-up
examination, whether optimal or not, separately for weight, se-
rum creatinine and sputum culture) and the significance of the
association was measured using the y?2 test.

Qualitative analyses were based on principles of grounded the-
ory, which utilises transcripts and field notes to develop theoretical
concepts about the event under study.? Interviews were conducted
by a native Hindi speaker under the supervision of the principal
investigator who prepared the notes, after which themes and sub-
themes related to barriers to regular follow-up were identified.

Ethics approval

Ethics approval was obtained from the Ethics Advisory Group of
the International Union Against Tuberculosis and Lung Disease.
Permission was also sought from the relevant state programme
authorities. The requirement for informed consent for the patient
record review was waived by the ethics committee, as it did not
involve direct interaction with the patient. However, informed
consent was obtained before the in-depth interviews with pa-
tients and health care providers using a structured consent form.

RESULTS

Of the 79 MDR-TB patients registered in 11 districts in Uttar
Pradesh during the study period, 57 (72.2%) were males and the
majority (n = 60, 75.9%) were in the 25-44 years age group. After
completion of 6 months of MDR-TB treatment, 64 (81%) patients
were still on treatment, 7 (8.9%) had died and 8 (10.1%) were lost
to follow up.

The monthly follow-up examinations during the 6-month
treatment period are shown in Table 2. While nearly 51 (79.7%)
patients had their weight recorded during the first month, only
41 (64.1%) were weighed at month 6. Only one sixth of the pa-
tients had serum creatinine examinations at month 1; this num-
ber decreased in subsequent months. Sputum culture from month
3 onwards was performed for only around half of the patients,
while CXR was performed for only four (6.3%) patients. A total of
34 (53.1%) patients had a follow-up sputum culture examination
at month 3, 43 (67.2%) at month 4, 36 (56.3%) at month 5 and
37 (57.8%) at month 6 (Table 2). Six (9.4%) and seven (10.9%) re-
spondents underwent all three follow-up examinations (weight,
serum creatinine, sputum culture) during the third and sixth
month, respectively. Only three (4.7%) had all four follow-up ex-
aminations (weight, creatinine, culture and X-ray) in the sixth
month (data not shown). There is no significant difference be-
tween socio-demographic and clinical parameters and follow-up
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TABLE 2 Proportion of multidrug-resistant tuberculosis patients
undergoing follow-up examinations in 11 districts of Uttar Pradesh,
India, April-June 2013 (n = 64)

Serum Chest
Month of Weight creatinine CDST radiography
follow-up n (%) n (%) n (%) n (%)
1 51(79.7) 12(18.8) — —
2 45 (70.3) 12(18.8) — —
3 45 (70.3) 11(17.2) 34 (53.1) —
4 45 (70.3) — 43 (67.2) —
5 44 (68.8) — 36 (56.3) —
6 41 (64.1) 12(18.8) 37 (57.8) 4(6.3)

CDST = culture and drug susceptibility testing.

examinations such as weight, sputum culture and serum creati-
nine (Table 3).

Perceptions of key programme personnel about treatment
follow-up

In-depth interviews were conducted with 11 TB care providers,
one provider from each of the selected districts (Table 4). The key
programme staff felt that there was a lack of commitment on the
part of the programme to ensure regular follow-up examinations,
with the focus being on treatment alone. Although investigations
are provided free of charge at government facilities, the patients
have to bear the travel expenses. All patients have to travel to the
District TB Centre to submit sputum samples; the samples are
then transferred to the CDST laboratory using a courier system.
This was perceived as a major deterrent to regular follow-up be-
cause it entailed multiple visits and substantial travel costs. The
directly observed therapy (DOT) provider honoraria also re-
mained unpaid for long periods; this substantially demotivates
providers from pursuing follow-up examinations. DOT providers
also felt that delayed sputum examination and delayed receipt of
culture results from the reference laboratory were main reasons
for not progressing treatment from the intensive to the continua-
tion phase after completion of the first 6 months of treatment.

Patient-level barriers to regular follow-up

A total of 12 TB patients were interviewed. The patient interviews
revealed that ‘long travel distance’, ‘lack of time due to repeated
visits’, ‘poor awareness about the treatment monitoring schedule’
and ‘lack of equipment’ were the main factors leading to poor ad-
herence to follow-up examinations (Table 4). Most patients re-
ported that they were unaware of the treatment monitoring
schedule and that they only visited the facility in the event of
any ailment. Many patients had to travel long distances (>5 km)
to reach the District TB Centre for follow-up examinations and
had to bear substantial travel costs. They also reported that it took
more than 1 day to reach the facility and undergo the investiga-
tions. Some patients also said that a lack of equipment, such as
Falcon centrifuge tubes, at the facility were responsible for irregu-
lar follow-up.

DISCUSSION

This is one of the first studies to examine adherence to follow-up
examinations during MDR-TB treatment in the RNTCP. Our study
findings reveal that only one in two patients underwent sputum
culture examinations, while only one in six underwent serum cre-
atinine examination.
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TABLE 3 Association between socio-demographic factors and follow-up and sputum culture, weight and serum creatinine among multidrug-
resistant tuberculosis patients in 11 districts of Uttar Pradesh, India, April-June 2013

Sputum culture

Weight Serum creatinine

Regular follow-up  Irregular follow-up

Regular follow-up Irregular follow-up

Regular follow-up Irregular follow-up

Characteristics n (%) n (%) n (%) n (%) n (%) n (%)

Sex
Male 22 (50.0) 22 (50.0) 32(72.7) 12 (27.3) 10 (22.7) 34 (77.3)
Female 8 (40.0) 12 (60.0) 12 (60.0) 8 (40.0) 3(15.0) 17 (85.0)
P value 0.46 0.31 0.48

Age group, years
15-24 8 (33.3) 16 (66.7) 18 (75.0) 6 (25.0) 5(20.8) 19 (79.2)
25-44 18 (54.5) 15 (45.5) 21 (63.6) 12 (36.4) 7(21.2) 26 (78.8)
=45 4 (57.1) 3 (42.9) 5(71.4) 2 (28.6) 1(014.3) 6 (85.7)
P value 0.24 0.65 0.91

Patient weight, kg
16-25 0 1 (100.0) 1 (100.0) 0 0 1(100.0)
26-45 22 (44.9) 27 (55.1) 33 (67.3) 16 (32.7) 9(18.4) 40 (81.6)
46-70 8(57.1) 6(42.9) 10 (71.4) 4 (28.6) 4 (28.6) 10 (71.4)
P value 0.46 0.76 0.62

Time to initiation of treatment, days
<7 3 (30.0) 7 (70.0) 8 (80.0) 2 (20.0) 1(10.0) 9 (90.0)
>7 27 (50.0) 27 (50.0) 36 (66.7) 18 (33.3) 12 (22.2) 42 (77.8)
P value 0.24 0.40 0.38

Adverse drug reaction
Available 2 (28.6) 5(71.4) 5(71.4) 2 (28.6) 0 7 (100.0)
Not available 28 (49.1) 29 (50.9) 39 (68.4) 18 (31.6) 13 (22.8) 44 (77.2)
P value 0.30 0.87 0.16

Culture conversion is a useful and appropriate indicator of treat-
ment outcome in patients with MDR-TB.# It is also crucial for mon-
itoring the bacteriological response to treatment to decide the
course of further treatment, i.e., progressing from the intensive to
the continuation phase of the treatment regimen, which, if not
performed correctly, could lead to the emergence of presumptive
XDR-TB cases. Serum creatinine examination is essential for moni-
toring adverse effects of second-line anti-tuberculosis drugs. How-
ever, adherence to follow-up sputum and creatinine examinations
was poor, as found in this study. This could be one reason why
55% of patients continued on the intensive phase after 6 months
of treatment. Weight monitoring during the first 6 months of treat-
ment is also an important predictor of unfavourable outcome.®
Poor adherence to monthly weight measurement, as reported in
this study, thus fails to identify poor treatment outcome.

In a qualitative study by Morris et al., MDR-TB patients on
treatment expressed a lack of understanding about the disease
and the long-term effects of the treatment on their health.¢ This
might have a significant impact on adherence to follow-up exam-
inations during MDR-TB treatment and adherence to treatment
itself. In this study, poor awareness among patients about
MDR-TB treatment and management of adverse drug reactions
was found to be one of the main reasons for poor adherence to
follow-up. Concerted efforts should be directed towards educat-
ing the public about the availability of drug-resistant TB services.
The involvement of non-governmental organisations to facilitate
the transportation of samples to the testing laboratory will cer-
tainly improve the proportion and timeliness of sputum testing.

The present study revealed that apart from socio-demo-
graphic and clinical parameters, which were found to be
non-significant, health system and other patient-level barriers

were more frequently associated with poor adherence to fol-
low-up examinations. Patient interviews showed that repeated
visits to health facilities not only create a financial burden due
to travel and other expenses, they also lead to loss of work and
time, which is not compensated. Evidence in the literature sug-
gests that people have to travel long distances to access TB ser-
vices, incurring considerable direct and indirect costs.” Previous
studies have also shown that poor access to TB services leads to
delayed health seeking, thereby delaying diagnosis and treat-
ment.89 Although a courier system is used to transport sputum
samples from the District TB Centre to the CDST laboratory, pa-
tients have difficulties reaching the District TB Centre to provide
the samples; sputum transportation should therefore be decen-
tralised to prevent loss to follow-up. The RNTCP should imple-
ment travel reimbursement policy for patients. Supplies of labo-
ratory agents and equipment should be made available on a
regular basis at the health facilities to avoid delays in follow-up
examinations.

The strength of our study is that it was conducted under rou-
tine programme conditions and all data were collected from re-
cords and reports maintained by the RNTCP. The Strengthening
the Reporting of Observational Studies in Epidemiology guide-
lines have been adhered to in reporting the results.1 Limitations
of our study are that the data were collected retrospectively from
patient records, which might have been inaccurate or incomplete;
however, routine supervision and monitoring within the pro-
gramme is likely to have reduced this.

To conclude, regular monitoring of drug-resistant TB patients
from treatment initiation to treatment completion is key to suc-
cessful PMDT implementation. The RNTCP’s current need is
health systems strengthening and effective community involve-
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TABLE 4 Provider- and patient-related thematic areas and their perspective on PMDT services

Thematic area Perspective*

Provider-related (n=11)
1 Training of programme staff and knowledge regarding The district TB programme staff were trained in PMDT and had adequate knowledge about

monitoring of DR-TB patients the treatment monitoring schedule of MDR-TB patients (11/11)
2 Availability of PMDT services in the district RNTCP-accredited CDST laboratories situated at Varanasi and Lucknow cater for the 11
CDST laboratory services districts (11/11)
Investigations were provided at government health facilities and were thus free of charge
Investigation expenses borne by patient or provider for most patients; some patients were investigated at private facilities, for which they
were later reimbursed (11/11)
Travel expenses borne by patient or provider Travel expenses are borne wholly by patients (11/11)
Monitoring of DR-TB services Irregular monitoring of DR-TB patients (10/11)
Transportation of sputum samples Patient has to attend the District TB Centre to submit samples; samples are then sent to the
CDST laboratory by a courier system (11/11)
Honorarium for DOTS provider No honorarium paid to the DOTS provider (11/11)
3 Reasons for delayed progression from the intensive to  Delayed follow-up sputum examination
the continuation phase Delayed results from CDST laboratory (11/11)
Patient-related (n=12)
1 Knowledge about MDR-TB monitoring Poor knowledge about MDR-TB monitoring schedule (7/12)t
2 Initial home visits Most of the patients” home visits were made by the programme staff or general health
system personnel (10/12)f
3 Preferred health facility for monthly follow-up Patients preferred government health facility for follow-up investigations (10/12)*
investigations
4 Expenses for investigations borne by patient? Patients are investigated free of charge at government facilities (12/12)t
5 Travelling distances and time spent Most patients responded that they had to travel long distances (>5 km) to reach the facility
and that it took nearly 1 full day to undergo the investigations (11/12)f
6 Reasons for poor follow-up Long travel distances (11/12)t

Not aware about the monitoring schedule (7/12)t
Do not have enough time for repeated visits (9/12)f
Non-availability of equipment (missing Falcon tubes reported by some) (7/12)*

*Number of responses for each question is shown in brackets.

fMultiple answers given by patient.

PMDT = programmatic management of drug-resistant TB; DR-TB = drug-resistant TB; MDR-TB = multidrug-resistant TB; RNTCP = Revised National Tuberculosis Control Pro-
gramme; CDST = culture and drug susceptibility testing.
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Contexte : Tous les patients atteints de tuberculose multirésistante
(TB-MDR) qui avaient achevé 6 mois de traitement dans le cadre
du Programme National Révisé de Lutte contre la Tuberculose
(RNTCP) dans I'Uttar Pradesh, le plus grand état dans le nord de
I'Inde.

Obijectif : Déterminer la proportion de patients TB-MDR bénéficiant
d’examens de suivi régulier et la vision des prestataires et des patients
sur ces services de suivi.

Méthodes : Une étude rétrospective de cohorte a été réalisée grace a
la revue des dossiers de 64 patients TB-MDR éligibles enregistrés
entre avril et juin 2013 dans 11 districts de I'état. Les patients et le
personnel du RNTCP des districts sélectionnés ont également été
interviewés grace a un questionnaire semi-structuré.

Résultats : Au total, 34 (53,1%) patients ont bénéficié d’examens de
culture de crachats au 3¢ mois, 43 (67,2%) au 4¢ mois, 36 (56,3%) au
5¢ mois et 37 (57,8%) au 6¢ mois. Les principaux facteurs associés a
un suivi irrégulier émanant des entretiens étaient le nombre élevé de
consultations, la distance a parcourir, les ruptures de stock dans les
structures et le manque de connaissances des patients vis-a-vis du
programme de suivi.

Conclusion : La majorité des patients TB-MDR ont eu un suivi
irrégulier. Les facteurs liés aux prestataires dépassent ceux liés aux
patients en matiére d’examens de suivi médiocres. Le RNTCP devrait
se concentrer sur la décentralisation des services de suivi, assurer la
logistique et le conseil centré sur le patient afin d’accroitre la
régularité du suivi.

Marco de referencia: Todos los pacientes con diagndstico de
tuberculosis multidrogorresistente (TB-MDR) después de haber
completado los 6 meses de tratamiento en el contexto del Programa
Nacional de Control de la Tuberculosis (RNTCP) en Uttar Pradesh, la
provincia mas grande del norte de la India.

Objetivo: Determinar la proporcién de pacientes con TB-MDR en
quienes se practicaron examenes periédicos de seguimiento y
conocer las opiniones de los profesionales y de los pacientes sobre los
servicios de seguimiento.

Métodos: Se llevé a cabo un estudio de cohortes retrospectivo a
partir del examen de las historias clinicas de 64 pacientes con
diagnéstico de TB-MDR, que cumplian con los requisitos de
inclusion, registrados entre abril y junio del 2013 en 11 distritos del
estado. Se realizaron ademas entrevistas a los pacientes y al personal
del RNTCP de algunos distritos mediante un cuestionario
semi-estructurado.

Resultados: En 34 pacientes se practicé el seguimiento del cultivo de
esputo al tercer mes (53,1%), en 43 casos al cuarto mes (67,2%), en
36 al quinto mes (56,3%) y en 37 pacientes al sexto mes de
tratamiento (57,8%). Los principales factores asociados con la
irreqularidad del seguimiento que revelaron las entrevistas fueron la
multiplicidad de las citas, la larga distancia de los desplazamientos, la
carencia de insumos en los centros y el desconocimiento del
calendario del seguimiento por parte de los pacientes.

Conclusion: El seguimiento de la mayoria de los pacientes con
diagnéstico de TB-MDR fue irregular. En las causas de la deficiencia
del seguimiento predominaron los factores dependientes de los
profesionales en comparacién con los factores propios a los pacientes.
El RNTCP debe considerar seriamente la descentralizacién de los
servicios de seguimiento, suministrarlos materiales necesarios y
proveer una orientaciéon centrada en los pacientes con el objeto de
mejorar la regularidad de los seguimientos.
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