
BACKGROUND: The Western Cape, South Africa has

one of the highest burdens of tuberculosis (TB) in the

world, with 70% of TB patients co-infected with HIV.

Absolute Return for Kids (ARK) is an NGO that assists

the South African department of health (DOH) in

increasing access to ART, primarily by providing clinical

and adherence support staff for the ART program. This

study aimed to compare TB treatment outcomes

between facilities in the Western Cape that had ART

services enhanced by ARK, and facilities that were not

enhanced by ARK or had no ART service. Additionally,

outcomes for the periods before and after ARK entry to

facilities were compared.

METHODS: A retrospective analysis of routine DOH

data from 2004 to 2007 was performed, including using

multivariable maximum-likelihood logit estimates for

grouped data. 

RESULTS: 98 non ART-enhanced facilities treated 32 853

cases of smear-positive pulmonary TB, of whom 23 232

(70.7%; C.I. 70.2-71.2) were cured. Eleven ART-

enhanced facilities treated 2822 cases, of whom 2222

(78.7%; CI: 77.2-80.2) were cured, amounting to a

relative increase of 11.3% (CI: 9.1-13.6; P <0.0001). At

non ART-enhanced facilities, 3685 patients (11.2%; CI:

10.9-11.6) defaulted treatment, while 181 (6.4%; CI:

5.5-7.4; P <0.0001) defaulted at ART-enhanced facilities,

i.e. a relative decrease of 42.8% (CI: 33.9-50.5).

Prior to ART enhancement, 60.8% (CI: 59.2-62.5) of

patients were cured, while 74.0% (CI: 71.6-76.3) were

cured following ART enhancement, amounting to a

relative increase of 21.6 % (CI: 16.7-26.7; P <0.0001).

Prior to ART enhancement, 13.6% (CI: 12.4-14.9)

patients defaulted treatment, and 9.5% (CI: 8.0-11.2)

defaulted following ART enhancement, i.e. a relative

decrease of 30.0% (CI: 15.9-41.8; P<0.0001).

Each additional 6-month period of ARK being present

at a facility per calendar year was associated with a

23% lower risk of treatment failure (OR 0.77; CI: 0.73-

0.81; P <0.0001) from 2004-2007, with a 44% reduced

risk (OR 0.56; CI: 0.50–0.64; P<0.0001) in 2004. Similarly,

the risk of defaulting treatment was reduced by 31%

(OR 0.69; CI: 0.64-0.76; P<0.0001) from 2004-2007, with

a 52% (OR 0.48; CI: 0.38–0.62; P <0.0001) reduced risk in

2004.

CONCLUSIONS: ART facilities enhanced by ARK had

better TB treatment outcomes than non ART-enhanced

facilities, treatment outcomes improved following ART

enhancement, and the risks of poor outcome were

lower for increased duration of ART enhancement. 

TB treatment outcomes are significantly improved with

the scale-up of adherence supported ART services.
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ABSTRACT BACKGROUND 
• In the Western Cape, South Africa, about 70% of TB patients

have co-infection with HIV. During the past decade the incidence
of TB has increased in parallel with the increasing prevalence of
HIV. The Western Cape contributes over a third of registered
multi-drug resistant TB cases in South Africa and improving TB
treatment outcomes remains an ongoing challenge. 

• Absolute Return for Kids, South Africa (ARK) is a non-
governmental organisation that assists the Department of
Health in the scale-up of the ART program, thereby reducing
orphan hood by keeping carers alive. The focus of the program
has been to increase access to ART through the provision of
clinical teams, infrastructure, health management information
systems and training.

• Concerns have recently been voiced on the theoretical negative
effect of increased funding for specific health programmes on
the overall impact of healthcare service delivery, with additional
HIV-targeted funding creating islands of excellence in a sea of
need. In contrast however, it may be considered that any
targeted increase in professional personnel, infra-structure,
enhancement of facility capacity and processes at the primary
level of care may beneficially impact the broader health system,
despite these having a programme-specific orientation. 

RESULTS 
1. ARK-supported vs. non ARK-supported facilities

• Data between 2004 and 2007 from 11 ARK-supported facilities and 98
non ARK-supported TB treatment facilities were analysed. 

• Non ARK-supported facilities treated 32 853 cases of smear-positive
pulmonary TB, of whom 23 232 (70.7%; 95 % C.I. 70.2– 71.2) were
cured. Facilities that were supported by ARK for > six months per
calendar year treated 2822 cases, of whom 2222 (78.7%; 95% CI:
77.2–80.2) were cured, amounting to a relative increase of 11.3% (95%
CI: 9.1–13.6; P < 0.0001), figure 1. Facilities that were supported by ARK
for 12 months per calendar year showed a relative cure increase of
13.2% (95% CI: 10.6–15.9; P < 0.0001).

• At non-ARK supported facilities, 3685 patients (11.2%; 95% CI: 10.9–11.6)
defaulted treatment, while 181 (6.4%; 95% CI: 5.5–7.4) patients at
facilities that were supported by ARK for > six months per calendar year
defaulted treatment, amounting to a relative decrease of 42.8% (95% CI:
33.9–50.5; P < 0.0001), figure 2. Facilities that were supported by ARK for
12 months per calendar year showed a relative decrease of 47.6% (95%
CI: 37.0–56.5), P < 0.0001) in the proportion defaulting.

2. Pre- and post- ARK entry to facilities

• Seven facilities had available data to analyse outcomes prior to, and
following ARK-entry to a facility. 

• For the period prior to ARK-entry, 60.8% (95% CI: 59.2–62.5) of
patients were cured, and 74.0% (95% CI: 71.6–76.3) were cured post
ARK-entry, amounting to a relative increase of 21.6 % (95% CI:
16.7–26.7; P < 0.0001), figure 3. 

• Prior to ARK entry, 13.6% (95% CI: 12.4–14.9) patients defaulted
treatment, and 9.5% (95% CI: 8.0–11.2) defaulted post ARK-entry,
producing a relative reduction of 30.0% (95% CI: 15.9–41.8; P < 0.0001).

3. Duration of ARK's presence at a facility and poor TB
treatment outcome

• Each additional six month period of ARK being present at a facility per
calendar year was associated with a 23% lower risk of treatment
failure (O.R. 0.77; 95% CI: 0.73–0.81; P < 0.0001) between 2004–2007;
with a 44% reduced risk (O.R. 0.56; 95% C.I. 0.50–0.64; P < 0.0001) in
2004, table 1. 

• Similarly, the risk of defaulting treatment was reduced by 31% (O.R.
0.69; 95% CI: 0.64-0.76; P <0.0001) between 2004–2007, with a 52%
(O.R. 0.48; 95% C.I. 0.38–0.62; P < 0.0001) reduced risk in 2004.

• The Western Cape Department of Health TB treatment facilities
supported by the ARK antiretroviral therapy program had a
significantly higher proportion of patients cured and a lower
proportion that defaulted TB treatment compared to facilities
that were not supported by ARK. Treatment outcomes were
significantly improved following ARK's entry to a facility, and the
risks of poor outcome were significantly lower for increased
duration of ARK's presence. 

• The reasons for this, amongst others, may include: 
- TB patients are screened for HIV and visa versa, resulting in

earlier diagnosis, referral and management. 
- TB patients receiving ART at ARK-supported sites receive

group education, individual counseling, adherence support
tools and community adherence psychosocial support as part
of the comprehensive ART programme. 

• The lessons learnt in improving adherence to ART are showing
dividends in regards to improving TB treatment outcomes. This
indicates that targeted HIV treatment programme improve-
ment has a beneficial impact on the care of an associated
disease such as TB. 

• Further research is warranted to elucidate the component
causes of this relationship and to assess the impact on non-
infectious chronic disease programs such as those for
hypertension and diabetes mellitus.OBJECTIVES 

To evaluate the impact of ART services supported by ARK on a
related service at the primary level of care, this study:

1. Compared TB treatment outcomes between facilities in the
Western Cape that had ART services enhanced by ARK, and
facilities that were not enhanced by ARK or had no ART service.

2. Compared TB treatment outcomes for the periods before and
after entry by ARK to facilities.

3. Analysed the relationship between the duration of ARK's
presence at a facility with poor TB treatment outcome.

METHODS 
• Routine TB treatment outcome data were sourced from the

Western Cape Provincial Department of Health, in which results
were aggregated in calendar years for each treatment facility. TB
treatment services at ARK-supported facilities were provided at
either the same facility or immediately adjacent to the facility. 

• Post-entry was defined as ARK being active for greater than six
months in each calendar year after entry, and pre-entry was
defined as ARK not being active or active for six months in the
calendar year of first entry.

• Maximum-likelihood logit estimates for grouped data was used
to analyse the relationship between poor outcome and the
duration of time that ARK was present at a facility per calendar
year, adjusting for the number of TB cases per facility.
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a. Dotted line indicates upper border of the 95% confidence interval of non ARK-supported facilities.

Figure 1: Proportions of smear-positive PTB cured, ARK and non ARK-supported
facilities, for differing durations of ARK's presence at a facility. a
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a. Dotted line indicates lower border of the 95% confidence interval of non ARK-supported facilities.

Figure 2: Proportions smear-positive PTB defaulted, ARK and non ARK-supported
facilities, for differing duration of ARK's presence at a facility. a
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Table 1: Risk of treatment failure or defaulting treatment per additional
6 month period of ARK's presence at a treatment facility/
calendar year. a

TREATMENT FAILURE DEFAULTING TREATMENT
Year Odds ratio P-value Odds ratio P-value

(95% C.I.) (95% C.I.)
2004 0.56 < 0.0001 0.48 < 0.0001

(0.50–0.64) (0.38–0.62)
2005 0.70 < 0.0001 0.60 < 0.0001

(0.63–0.77) (0.51–0.71)
2006 0.87 0.001 0.78 < 0.0001

(0.80–0.95) (0.69–0.89)
2004-2007 0.77 < 0.0001 0.69 < 0.0001

(0.73–0.81) (0.64–0.76)

a. Odds ratios are expressed as the risk of not being cured or defaulting treatment per additional six month period of
ARK presence at a facility / calendar year.

Figure 4: Observed proportions cured and fitted regression line of
ARK-supported facilities according to the duration of time that ARK
was present in a facility in 2004/05  
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Figure 5: ARK ART program outcomes: Kaplan-Meier estimates of
death and retention in care, proportions lost to follow-up and
virological suppression for ART-naïve adults starting ART at ARK-
supported facilities, November 2003 – March 2008 (n = 29 319)
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Figure 3: Proportions of patients cured and defaulting TB treatment pre- and post-
ARK entry

DURATION OF ARK PRESENCE IN A FACILITY (MONTHS/CALENDER YEAR)

PR
O

PO
RT

IO
N

 C
U

RE
D 

(%
)

50
4 6 8 10 12

60

70

80

90
2004

2004

2004

OBSERVED VALUES 2004
OBSERVED VALUES 2005

REGRESSION LINE 2004

REGRESSION LINE 2005



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


