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SUMMARY

Setting: Gauteng, South Africa

Objective: To determine treatment uptake among newly diagnosed multi-drug
resistant tuberculosis (MDR-TB) patients and risk markers for non-initiation of
treatment.

Design: A cross-sectional study was conducted including all newly diagnosed MDR-
TB patients in Gauteng province of South Africa in 2011. Socio-demographic and
clinical characteristics of those that attended Sizwe hospital, the designated MDR-TB
hospital, were extracted from their medical records. District health offices provided
data on patients not seen at Sizwe hospital. Univariate and multivariate analysis
were used to determine risk markers for non-initiation of treatment.

Results: Of the 942 newly diagnosed MDR-TB patients in Gauteng, only 593 (63%)
initiated treatment. Of these, 70 (11.8%) did not maintain treatment up to the fourth

month. Among the 349 (37%) who did not initiate treatment, 31.2% died and 46.4%
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could not be accounted for. Referral for laboratory diagnosis from hospitals, health
district of laboratory diagnosis, HIV infection and place of residence were
independently associated with non-initiation of MDR-TB treatment.

Conclusion: Untreated patients continue the transmission of MDR-TB in
communities. The study findings highlight the need to identify and target the causes

of non-initiation of treatment in specific settings.
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INTRODUCTION

Successful treatment of multi-drug resistant tuberculosis (MDR-TB), defined as
Mycobacterium tuberculosis resistance to isoniazid and rifampicin, depends on strict
adherence to drug regimes of at least 24 months. Adherence to MDR-TB treatment
is challenging for the patient because the duration of treatment is long, requires
extensive hospitalization, and involves taking several medications, many of which
produce uncomfortable adverse effects.”? Poor adherence, in turn, leads to a failure
to cure MDR-TB, which increases the risk of poor patient outcomes. This leads to
further spread of MDR-TB in communities with an associated increase in morbidity

and mortality in the population.®®

In addition to the health effects, treatment of MDR-TB is 50 to 200 times more
expensive® to manage than drug susceptible TB. The challenge of managing MDR-
TB has been compounded by the emergence of extensively drug-resistant TB (XDR-
TB), defined as MDR-TB plus resistance to any fluoroquinolone and at least one of
the injectable second-line drugs (amikacin, kanamycin, or capreomycin). Successful
treatment of MDR-TB is therefore dependent on proper management of drug

supplies, appropriate patient management and good patient adherence.

South Africa has the largest burden of MDR-TB in Africa and there has been a
steady increase in the number of cases since 2004.”® Gauteng is one of the nine
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provinces of South Africa and the smallest in terms of landmass. In 2011, it had a
population of nearly 12.3 million, mainly living in its two major cities; Johannesburg
and Pretoria, making it the most densely populated province in the country. In
Gauteng, 1.4% of newly diagnosed TB and 5.5% of previously treated TB patients
were diagnosed with MDR-TB as part of the last national drug resistance survey in
2001.° There have been about 1000 new cases of MDR-TB diagnosed in the
province every year between 2007 and 2011.2 Ensuring that all patients diagnosed
with MDR-TB are put on treatment is one of South Africa’s long term strategies for
addressing drug resistant TB (DR-TB).™

The non-initiation and delay in initiation of TB treatment have been described in a
number of studies.’ " In one study conducted in KwaZulu-Natal province, there was
significant delay observed in initiating definitive management for MDR-TB '*. Another
study in the same province showed that only 67% of patients diagnosed between
1994 and 2004 had successful treatment outcomes.’® Results from these settings
informed a review of the policy of centralised MDR-TB care in South Africa, in which
all newly diagnosed MDR-TB patients were managed in a central hospital in each
province. A new policy framework of decentralised and deinstitutionalised
management of MDR-TB was adopted by the National Department of Health
(NDOH) in August 2011”. However, because of the size and diversity of South
Africa, the circumstances that lead to non-initiation may be different in different
settings. Therefore a nationwide shift from one policy to another may in itself not
address the underlying reasons leading to non-initiation of MDR-TB treatment. No
study examining the reasons and risk markers for non-initiation of MDR-TB treatment
has been found in South Africa.

The aim of this study was to determine treatment uptake among a full year’s cohort
of newly diagnosed MDR-TB patients in the Gauteng province of South Africa and to
determine the proportion of the patients who maintained treatment up to the fourth
month after treatment initiation. The study also examined the reasons for loss of
MDR-TB patients along the treatment initiation pathway and risk markers for non-

initiation of treatment.



STUDY POPULATION AND METHODS

Study setting

Gauteng province is made up of six health districts; City of Johannesburg,
Ekurhuleni Metro, City of Tshwane, West Rand, Sedibeng and Metsweding.

Once a diagnosis of MDR-TB is made in patients presenting to any clinic or hospital
in Gauteng, they are referred to Sizwe Hospital for management. Sizwe is the
hospital identified for the centralised management of all patients with MDR-TB in the
province. Patients are admitted for an intensive phase of treatment lasting two
months, and subsequently discharged to district clinics, to continue treatment after
one culture negative conversion on a sputum sample. They are expected to report

back to Sizwe Hospital after three months for review.

Study design and population

We conducted a cross-sectional study, with both descriptive and analytical
components. All newly diagnosed MDR-TB patients, who attended government
health facilities in Gauteng, with laboratory-confirmed results from 1% January 2011
to 31% December 2011, were included in the study.

Sources of data

A line-list of all laboratory-confirmed, newly diagnosed MDR-TB patients in Gauteng
province in 2011 was obtained from the electronic repository of the South African
National Health Laboratory Service. At Sizwe Hospital, the line list was used to
match patients in the hospital’'s MDR-TB treatment register. The register is used to
record and monitor the progress of all MDR-TB patients while on treatment, and also
their treatment outcomes. The socio-demographic and clinical characteristics of
these patients were extracted from the MDR-TB treatment register, their MDR-TB
treatment cards and from the hospital admission database. The six district health
offices in Gauteng were approached to provide data on patients not found in the
hospital records at Sizwe.



Study variables

The final study variables for which we had data were age, sex, race, employment
status, place of residence, health districts, HIV status, referring health facilities, date
of MDR-TB diagnosis, date of death, date of MDR-TB treatment initiation, MDR-TB
treatment initiation status, reasons for not initiating treatment, maintenance of

treatment up to the fourth month and reasons for not maintaining treatment..

Data management and statistical analysis

Deduplication of the line list obtained from the NHLS was carried out and the quality
of data was assessed by comparing records in the MDR-TB treatment register and
patient MDR-TB treatment card for 50% of the cases at Sizwe Hospital. The
completed study inventory forms were manually checked for completeness and
correctness. The study database was created using Epilnfo version 3.3.2 and
analyzed using Stata 11.0 (StataCorp®).

Categorical data were summarized as proportions while median and inter-quartile
range (IQR) were used to describe numeric data. Chi-squared test was used for
comparison of categorical variables and Mann-Whitney-Wilcoxon ranked sums test
was used to compare the median age of males and females. Univariate and
multivariate analyses were used to determine risk markers for non-initiation of
treatment. A p-value of less than 0.05 was regarded as statistically significant and
95% confidence interval (Cl) was used to estimate precision.

Ethics

Ethics approval was obtained from the Faculty of Health Sciences Research Ethics
Committee, University of Pretoria. Approval for the study was also granted by the
Gauteng Department of Health, Sizwe Hospital management and the NHLS.

RESULTS
A total of 942 new MDR-TB patients were diagnosed by the NHLS laboratories in the

Gauteng province of South Africa in 2011. The characteristics of these patients are
described in table 1.



Table1: Characteristics of the newly diagnosed MDR-TB patients - Gauteng, South

Africa, 2011
Characteristics N = 942
n %
Sex:
Male 473 50.2
Female 469 49.8
Age (years):
Median (IQR) 35 (29-45)
Age groups (years):
<5 19 2.0
5-24 121 13.0
25-44 558 59.9
45-64 224 24 .1
65+ 9 1.0
HIV status:
Positive 745 791
Negative 197 20.9
Previous TB treatment:
Yes 771 81.8
No 171 18.2
Place of residence:
Township 695 73.8
Prison 14 1.5
Informal settlement 52 55
Suburb 107 11.4
Town 61 6.5
Unknown 13 1.3
Referring facility:
Clinic 576 61.2
Correctional service 14 1.5
Hospital 352 37.3
Health district:
City of Johannesburg 402 42.7
City of Tshwane 195 20.7
Ekurhuleni 179 19.0
Metsweding 12 1.3
Sedibeng 66 7.0
West Rand 88 9.3

The age of the MDR-TB patients ranged from 1 to 91 years and varied significantly
by sex as males tended to be older than females (p <0.01). The median age (in
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years) of males was 37.5 (95% ClI: 36-39), compared to 33 (95% CI: 32-34) of the
females. Most of the MDR-TB patients (59.9%) were within the 25-44 years age
group, as shown in Table 1.

Newly diagnosed MDR-TB
patients from NHLS CDW
line list
978

Newly diagnosed MDR-TB

) 4

Misdiagnosed
cases excluded
36

Patients
942
A
Patients initiated on Patients not initiated
treatment at Sizwe
hospital — on treatment
0,
503 (63%) 349 (37%)
Died
109 (31.2%)
Patients maintained Patients did not maintain
treatment up to the fourth treatment up to the fourth
month month Lost to follow up
523 (88.2%) 70 (11.8%) 69 (19.8%)
Refused treatment
9 (2.6%)
Died Relocated Defaulted Untraced
53 (75.7%) 1 (1.4%) 16 (22.9%) 162 (46.4%)

Figure 1: Study profile of the newly diagnosed MDR-TB patients - Gauteng, South

Africa, 2011




Of the 942 newly diagnosed MDR-TB patients in the province, only 593 (63%)
initiated treatment at Sizwe Hospital (Figure 1). The patients were initiated on
treatment at a median of 10 days after the date of MDR-TB diagnosis. Most of the
MDR-TB patients initiated on treatment were of black population group (94.7%) and
unemployed (66.9%), HIV positive (82.1%) and had previous history of TB treatment
(80.6%). Seventy (11.8%) of the MDR-TB patients did not maintain treatment up to
the fourth month as 75.7% (53/70) died at a median of 31 days after treatment
initiation, 22.9% (16/70) defaulted and one 1.4% (1/70) relocated. Co-infection with
HIV was observed in 81.1% (43/53) of the patients who died and 81.3% (13/16) in
those who defaulted. Majority of those who died 86.8% (46/53) and the defaulters
75% (12/16) had been previously treated for TB.

Table 2: Reasons for non-initiation of MDR-TB treatment and referring facilities

REASONS REFERRING FACILITIES TOTAL

Clinics (%) Correctional services Hospitals (%) (%)
(%)

Death 21 (19.3) 1(0.9) 87 (79.8) 109 (31.2)

Lost to follow up 38 (55.1) 1(1.4) 30 (43.5) 69 (19.8)

Treatment refusal 7(77.8) 0 2 (22.2) 9 (2.6)

Untraced 84 (51.9) 0 78 (48.1) 162 (46.4)

TOTAL (%) 150 (43) 2 (0.6) 197 (56.4) 349

Of the 349/942 (37%) that did not initiate MDR-TB treatment (Figure 1), 293 (84%)
were previously treated for TB and 258 (73.9%) were HIV positive. Over half (56.5%)
of the patients were referred for laboratory diagnosis from hospitals. Of the 349, 109
(31.2%) died prior to initiation of treatment while 162 (46.4%) could not be traced by
the health system (Figure 1). The patients died at a median interval, from MDR-TB
diagnosis, of 17.5 days. Of those who died prior to treatment initiation, 79.8%
(87/109) were referred for laboratory diagnosis from hospitals (Table 2) and 74.3%
(81/109) were co-infected with HIV (Table 3).



Table 3: Reasons for non-initiation of MDR-TB treatment and HIV status

REASONS HIV STATUS TOTAL
Positive (%) Negative (%) (%)
Death 81 (74.3) 28 (25.7) 109 (31.2)
Lost to follow up 56 (81.2) 13 (18.8) 69 (19.8)
Treatment refusal 8 (88.9) 1(11.1) 9 (2.6)
Untraced 113 (69.8) 49 (30.2) 162 (46.4)
TOTAL (%) 258 (73.9) 91 (26.1) 349

Table 4 shows the risk markers associated with non-initiation of MDR-TB treatment.
Patients referred from a hospital were eight times (95% CI 1.8 — 37.8) more likely not
to initiate treatment than patients referred from a clinic. Of the six health districts in
Gauteng, patients residing in the City of Tshwane (95% CI 1.6 — 3.5) and Ekurhuleni
(95% Cl 1.4 — 3.3) were two times more likely not to initiate treatment respectively,
compared to City of Johannesburg. Using the townships, where most patients lived,
as reference for place of residence, our study showed that those who reside in the
central business districts in Gauteng were two times (95% CI 1.1 — 3.6) more likely
not to initiate treatment while those residing in the prisons (0.1 (95% CI 0.2 — 0.5)),
informal settlements (0.4 (95% CI 0.2 — 0.8)) and in suburbs (0.3 (95%CIl 0.2 — 0.6))
were less likely not to initiate treatment respectively, as well as those with HIV
infection (0.6 (95% CI1 0.4 — 0.8)).

DISCUSSION

Of the 942 newly diagnosed MDR-TB patients in Gauteng province in 2011, only
63% were initiated on treatment at Sizwe Hospital. The 37% who did not initiate
MDR-TB treatment in our study population indicates a large gap between the
number of diagnosed MDR-TB cases and number started on treatment. This gap
was observed across all the health districts in our study. These findings in Gauteng
are similar to the national picture.'® The implication of delayed initiation or non-
initiation of MDR-TB treatment is the risk of increased morbidity and mortality for the



Table 4: Risk markers for non-initiation of MDR-TB treatment in the study population

Variable

Sex
Male
Female

Age groups (years)
<5
5-24
25-44
45-64
65+

HIV status
Positive
Negative

Previous

TB treatment
Yes
No

Place of residence
Township
Prison
Informal settlement
Suburb
Town
Unknown

Referring facility
Correctional services
Clinic
Hospital

Health district
City of Johannesburg
City of Tshwane
Ekurhuleni
Metsweding
Sedibeng
West Rand

Initiated MDR-TB treatment

No
349 (37)

166 (47.6)
183 (52.4)

6 (1.8)
37 (10.9)
223 (66.0)
67(19.8)
5 (1.5)

258 (73.9)
91 (26.1)

293 (84.0)
56 (16.0)

2 (0.5)
150 (43.0)
197 (56.5)

140 (40.1)

87 (24.9)

76 (21.8)
3(0.9)
16 (4.6)

27 (7.7)

n (%)

Yes
593 (63)

307 (51.8)
286 (48.2)

13 (2.2)
84 (14.1)
335 (56.5)
157 (26.5)

4(0.7)

487 (82.1)
106 (17.9)

478 (80.6)
115 (19.4)

12 (2.0)
426 (71.8)
155 (26.2)

262 (44.2)

108 (18.2)

103 (17.4)
9 (1.5)
50 (8.4)
61(10.3

Univariate analysis

OR 95% CI

0.8 06-1.1
Ref

Ref

0.9 0.3-27
1.4 0.5-3.9
0.9 0.3-25
2.7 0.5-13.9
0.6 0.4-0.8
Ref

1.3 09-1.8
Ref

Ref

0.3 06-1.2
0.4 0.2-0.8
0.4 0.3-0.7
2.3 1.4-3.9

omitted

Ref

2.1 0.5-95
7.6 1.7 - 34.6
Ref

1.5 1.1-21
1.4 09-1.9
0.6 02-23
0.6 0.3-11
0.8 05-14

Multivariate analysis

AOR 95% CI
0.6 0.4-0.8
Ref
Ref
0.1 0.2-0.5
0.4 0.2-0.8
0.3 0.2-0.6
1.9 1.1-3.6
Ref
2.2 0.5-10.3
8.2 1.8 -37.8
Ref
2.3 1.6 -3.5
2.1 1.4-3.3
1.4 04-55
0.9 05-17
1.2 0.7-21

affected individuals and a persisting risk of further transmission of MDR-TB in the

community.

11,13, 17
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We observed that 17.2% (162/942) of our cohort of MDR-TB patients were known to
have died. Of these, 67.3% (109/162) did not initiate treatment while 32.7% (53/162)
initiated treatment. In addition to those known to have died, close to half (46.4%) of
the untreated MDR-TB patients could not be accounted for by the health system and
it can be assumed that a proportion also died. Good implementation of the intensified
case finding strategy for MDR-TB as per NDOH guidelines could reduce deaths.

In our study, referral for laboratory diagnosis from hospitals was a significant risk
marker for non-initiation of MDR-TB treatment suggesting that hospitals may be less
effective than clinics in following up newly diagnosed MDR-TB patients. Of those
who died prior to treatment initiation, 79.8% were referred for laboratory diagnosis
from hospitals. This suggests that delays in following up patients newly diagnosed

with MDR-TB in hospitals™ '"® and underlying co-morbidities’®°

may be associated
with an increased risk of death before MDR-TB treatment initiation. Prioritising
patients referred from hospitals for follow-up and ensuring that they enter the care

pathway would likely prevent deaths occurring before treatment initiation.

Additionally, the diagnosis of MDR-TB in two of Gauteng’s districts, City of Tshwane
and Ekurhuleni, were also significantly associated with non-initiation of treatment.
These districts are the most urbanised and industrialised in the province, with
academic and tertiary hospitals. Further investigation is required into why these
patients did not initiate treatment.

Adjusting for other variables, co-infection with HIV was associated with the initiation
of MDR-TB treatment. It is not clear why this is the case but it is possible that the
integration of TB/HIV services could have made the referral of the HIV positive
patients for MDR-TB treatment easier, as the two health programmes are involved
with the care of the same patient. However, co-infection with HIV was high among
the MDR-TB patients who died prior to treatment initiation (74.3%) and those who
died within four months of treatment (81.1%).

We also found that patients resident in prisons, informal settlements and in the
suburbs were more likely to initiate treatment than those resident in the townships.
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Patients in the prisons are more likely to take up treatment due to its confined nature
and strict rules. The incentives (such as social grants) provided to those on MDR-TB
treatment could be the reason for those in informal settlements initiating treatment
and relative affluence of those residing in the suburbs could explain their access to

care.

Poor access to treatment and delayed treatment initiation were some of the barriers
to successful MDR-TB treatment in South Africa. Decentralised MDR-TB treatment
in the South African provinces of Western Cape?' and KwaZulu-Natal?*?,
demonstrated increased case detection, decreased time to diagnosis and treatment
initiation, as well as improved treatment outcomes, leading to the adoption of a

decentralised model of MDR-TB management in 2011.

There is limited evidence, however on the benefits of decentralisation in Gauteng,
given its unique characteristics in density and the preponderance of tertiary care
settings. There is also little evidence that the underlying causes of non-initiation of
MDR-TB treatment had been investigated prior to this study and any attempts made
to address them. As the decentralization of MDR-TB is already being implemented,
this study therefore provides baseline information with which to evaluate the impact
of the introduction of decentralisation of the management of patients with MDR-TB in
Gauteng.

Our study had some limitations. It relied on the review of records and did not account
for the interval between specimen collection and diagnosis. Positive TB smear
or/and culture results, between 2007 and 2011, were used as proxy for previous TB
treatment. Those who could have had TB prior to 2007 were possibly excluded. In
retrospect, we should have considered the distance from patient residence to Sizwe
hospital as a variable for reasons for non-initiation of treatment, although distance
may not be as much an issue in Gauteng as in other provinces in South Africa due to

close proximity.
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CONCLUSION

In this study, 63% treatment uptake among newly diagnosed MDR-TB patients is far
from ideal because untreated patients continue the transmission of MDR-TB in
communities. The findings of the study highlight the need to identify and target the
causes of non-initiation of MDR-TB treatment, such as the improvement of patient
tracing and referral. Determining the risk markers for non-initiation of MDR-TB
treatment would aid health providers in improving diagnosis by addressing these
challenges and treatment efforts. In Gauteng, we recommend the intensification of

follow-up of MDR-TB cases, particularly those identified in hospitals.
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