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Abstract

Introduction: With more people receiving antiretroviral treatment (ART), the need to detect treatment failure and switch

to second-line ART has also increased. We assessed CD4 cell counts (as a marker of treatment failure), determined the rate of

switching to second-line treatment and evaluated mortality related to treatment failure among HIV-infected patients in Guinea-

Bissau.

Methods: In this retrospective cohort study, adult patients infected with HIV-1 receiving ]6 months of ART at an HIV clinic in

Bissau were included from June 2005 to July 2014 and followed until January 2015. Treatment failure was defined as 1) a fall in

CD4 count to baseline (or below) or 2) CD4 levels persistently below 100 cells/mL after ]6 months of ART. Cox hazard models,

with time since six months of ART as the time-varying coefficient, were used to estimate the hazard ratio for death and loss to

follow-up.

Results: We assessed 1,591 HIV-1-infected patients for immunological treatment failure. Treatment failure could not be deter-

mined in 594 patients (37.3%) because of missing CD4 cell counts. Among the remaining 997 patients, 393 (39.4%) experienced

failure. Only 39 patients (9.9%) with failure were switched from first- to second-line ART. The overall switching rate was 3.1 per

100 person-years. Mortality rate was higher in patients with than without treatment failure, with adjusted hazard rate ratios

(HRRs) 10.0 (95% CI: 0.9�107.8), 7.6 (95% CI: 1.6�35.5) and 3.1 (95% CI: 1.5�6.3) in the first, second and following years,

respectively. During the first year of follow-up, patients experiencing treatment failure had a higher risk of being lost to follow-up

than patients not experiencing treatment failure (adjusted HRR 4.4; 95% CI: 1.7�11.8).
Conclusions: We found a high rate of treatment failure, an alarmingly high number of patients for whom treatment failure could

not be assessed, and a low rate of switching to a second-line therapy. These factors could lead to an increased risk of resistance

development and excess mortality.
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Introduction
With the rapid scale-up of antiretroviral treatment (ART)

availability in sub-Saharan Africa, the need for appropriate

treatment monitoring has also increased [1]. As more people

receive ART, more will experience treatment failure and need

to switch to second-line ART in resource-limited settings. The

World Health Organization (WHO) recommends viral load (VL)

as the preferredmonitoring approach to diagnose and confirm

ART failure; however, if VL is not routinely available, CD4 cell

count and clinical monitoring are recommended instead [2].

The main rationale for recommending VL monitoring as the

preferred approach is to obtain an early and more accurate

indication of treatment failure and the need to switch to second-

line drugs, thereby reducing the accumulation of drug-resistant

mutations and improving clinical outcomes [2]. Unfortunately,

VL monitoring is still not available in many parts of Africa,

leaving the clinician unaware of treatment failure and increas-

ing the risk of developing resistance [3].

In accordance with WHO guidelines, most HIV-1-infected

patients in Africa initiate ART with two nucleoside/nucleotide

reverse transcriptase inhibitors (NRTIs) and one non-nucleotide

reverse transcriptase inhibitor (NNRTI), with the NNRTI being

either nevirapine (NVP) or efavirenz (EFV) [4].

In Bissau, the capital of the West African country Guinea-

Bissau, the prevalence of HIV-1 infection has been increasing

(4.4% in 2006), and the prevalence of HIV-2 (4.4%) is the highest

of any country in the world. A small proportion of individuals

are dually infected with both HIV-1 and HIV-2 (0.5%) [5,6].

*The Bissau HIV cohort study group comprises Amabelia Rodrigues, David da Silva, Zacarias da Silva, Candida Medina, Ines Oliviera-Souto, Lars Østergaard,

Alex Laursen, Morten Sodemann, Peter Aaby, Anders Fomsgaard, Christian Erikstrup, Jesper Eugen-Olsen and Christian Wejse (chair).
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A range of persistent problems affect feasible ART adminis-

tration in Guinea-Bissau, including intermittent drug supplies,

poor adherence and patient retention, and inadequate lab-

oratory facilities [7].

The aim of this study was (1) to assess immunologic failure

rates in patients completing six or more months of ART, (2) to

determine the rate of treatment switching in patients with or

without immunologic failure and (3) to assess the mortality

rate of patients, with or without treatment failure.

Methods
Setting and study population

We included patients from the HIV clinic at the Hospital

National Simão Mendes (HNSM) in Bissau. The clinic is the

base of the Bissau HIV Cohort, and the study aims and

characteristics of the cohort have been described in detail

previously [8]. The study population consisted of HIV-1 mono-

infected adults who were diagnosed at HNSM and whose

ARTwas initiated between June 2005, when the clinic opened,

and July 2014. According to WHO guidelines, an individual

must be taking ART for at least six months before it can be

determined that a regimen has failed [2]. We, therefore,

included all HIV-1-infected patients who remained in care

after at least six months of ART.

Data collection

At the first visit to the clinic, HIV testing was performed

and, if the result was positive, basic demographic information

was collected and patients were given a requisition for

laboratory analyses (CD4 cell count, biochemistry and haema-

tology). Blood sampling was usually performed at the clinic on

the following day. Patients receiving ART were normally seen

on a monthly or bimonthly basis and were scheduled to have

a CD4 cell count performed every six months. VL measure-

ments were not available in Guinea-Bissau during the study

period. Patients on ART were considered lost to follow-up

(LTFU) if they had not visited the clinic for six months. Infor-

mation on death and transfer to other ART centres was col-

lected by personal information, telephone calls with contact

persons or from the hospital wards [9].

ART guidelines

Patients were eligible for ART in accordance with WHO guide-

lines [4]. At the time of this study, the standard first-line

ART regimen for HIV-1-infected patients consisted of two

NRTIs (zidovudine [AZT] and lamivudine [3TC]) and one NNRTI

(either NVP or EFV) with the substitution of AZT for stavudine

(D4T) or abacavir in case of anaemia. In January 2012, AZT

was replaced with tenofovir (TDF) as the preferred NRTI in

patients with anaemia or hepatitis B co-infection. Some patients

initiated treatment with a protease inhibitor (PI)-based first-

line treatment regimen as part of a randomized controlled trial

ongoing at the clinic comparing an NNRTI with a PI-based

treatment regimen (clinicaltrials.gov identifier: NCT0019235).

In accordance with the local guidelines, patients should be

switched to second-line treatment based on clinical and/or

immunological criteria [4]. Furthermore, patients could be

switched to second-line therapy if the drug was out of stock or

if the patient experienced adverse events. Second-line therapy

in this study is defined as a switch from NNRTI to PI or triple

NRTI, a switch from PI to NNRTI or triple NRTI or a switch from

triple NRTI to NNRTI or PI. The PIs available include ritonavir-

boosted lopinavir (LPV/r) and ritonavir-boosted indinavir

(IDV/r). ART and laboratory analyses are free of charge to all

HIV-infected patients in Guinea-Bissau. The ART regimen for

each patient was assessed at initiation of treatment, at switch

to second-line therapy and at the end of the study.

Definition of treatment failure

In this study, treatment failure was based on immunological

markers defined according to the WHO 2013 guidelines [10]

as follows, (1) fall in CD4 counts to baseline (or below) or (2) CD4

levels persistently below 100 cells/mL.WHO recommends that

CD4 cell counts are measured in patients every 6�12 months

while they are on ART [2]. Baseline CD4 cell count before

starting ARTwas compared to CD4 cell counts after at least six

months of ART.

Blood analyses

HIV screening was conducted with a rapid test (Determine

HIV-1/2 assay, Abbott Laboratories, Abbott Park, IL, USA), and

confirmation and discrimination were performed using the

SD Bioline HIV 1/2 3.0 rapid test (Standard Diagnostics Inc.,

Kyonggi-do, South Korea). During 2012, the SD Bioline HIV

1/2 3.0 was gradually replaced by the First Response HIV

card 1-2.0 (PMC Medical, Mumbai, India). CD4 cell counts

were measured by flow cytometry using Partec CyFlow†

SL_3 (Cyflow SL, Partec, Munster, Germany).

Statistical methods

Baseline characteristics of patients with and without treat-

ment failure and those with unassessable treatment failure

were compared using the chi-square test for categorical

variables and the Kruskal�Wallis test for continuous variables

(non-normal distribution). Median and interquartile range

(IQR) were determined for continuous variables. The rate of

treatment failure was determined by following patients from

six months of ART exposure until the development of treat-

ment failure. Cox hazard models, with time since six months

of ART as the time-varying coefficient, were used to estimate

the hazard ratio for death and loss to follow-up. The use of a

time-varying coefficient allowed us to make comparisons

among patients alive after 1, 2 or ]3 years, respectively.

The Cox model was adjusted for potential confounders (age,

sex, baseline CD4 cell count and education). Differences in

mortality rate ratio over time were compared with the Wald

test.

Patients were followed from the date of six months of ART

and until the patient’s death, transfer to another clinic, LTFU

or end of the study. Patients LTFU were censored at their last

visit at the clinic. Patients who transferred to other ART

centres were censored at the date of transfer. Other patients

were censored on January 1, 2015, when all participants had

been followed for at least six months. All statistical analyses

were carried out using Stata IC 13.1 (StataCorp, College

Station, TX, USA).

Ethics

Prior to enrolment, all patients in the Bissau HIV Cohort

voluntarily provided signed and dated informed consent or a

Jespersen S et al. Journal of the International AIDS Society 2015, 18:20243

http://www.jiasociety.org/index.php/jias/article/view/20243 | http://dx.doi.org/10.7448/IAS.18.1.20243

2

http://www.jiasociety.org/index.php/jias/article/view/20243
http://dx.doi.org/10.7448/IAS.18.1.20243


fingerprint if they were unable to read or sign. We received

approval to use data from patient files as long as patient

confidentiality was respected. The study was approved by

the UCEPS, the National Ethics Committee of Guinea-Bissau

(Parecer NCP/No.15/2007).

Results
Baseline characteristics

By July 1, 2014, a total of 6,311 HIV-infected adults had

attended the clinic (4,132 HIV-1; 1,031 HIV-2; 623 HIV-1/2

dually infected and 525 patients with unknown HIV type).

Only HIV-1mono-infected patients were included in this study.

Patients already receiving ART at enrolment were excluded

(74 patients), as were patients who did not start ART during

the study period (1,554 patients). Furthermore, patients not

retained in care after at least six months of ARTwere excluded,

leaving 1,591 patients for further analyses, representing 64%

of all HIV-1-infected patients who initiated ART for the first

time at the clinic (Figure 1).

Initial treatment

Median time from HIV diagnosis at the clinic until the start

of ART was 17 days (IQR: 8�57 days). The majority of patients

(1383/1591, 87%) were started on NNRTI-based treatment

regimens while 194 (12%) and 13 patients (1%) were started

on PI-based and triple NRTI regimens, respectively. The

most common ART combinations were AZT/3TC/NVP (40%),

AZT/3TC/EFV (22%), TDF/FTC/EFV (12%), D4T/3TC/NVP (7%)

and AZT/3TC/LPV/r (6%).

Immunological treatment failure

Among 1,591 patients who remained in care after at least six

months of treatment, 997 patients (63%) had a CD4 cell count

measurement before and at least six months after starting

ART, making it possible to assess immunological treatment

failure (Figure 1). Treatment failure could not be assessed in

594 patients (37%). Baseline CD4 cell count was measured an

average of 12 days before starting ART (IQR: 7�28 days).

Patients were followed from having received six months of

ART and contributed to 3,850 person-years of observation.

The median number of CD4 cell count measurements after

receiving six months of ART was 2 (IQR: 1�4). With a median

follow-up time of 34 months (IQR: 21�56 months), patients

had a CD4 cell count measurement every fifteenth month

(IQR: 11�21 months), with the most frequent measurements

done in patients experiencing treatment failure (Table 1). The

median time from the start of ART until the first CD4 cell

count measurement that could be used to assess treatment

failure was 10 months (8�15 months).

Immunological treatment failure was detected in 393 patients

(24.7%). For 183 patients (11.5%), failure was detected based

on CD4 cell counts persistently below 100 cells/mL, whereas
210 patients (13.2%) were classified as having treatment

failure because their most recent CD4 cell count was lower

than their baseline CD4 cell count before receiving ART. The

rate of treatment failure among patients remaining in care

after at least six months of ARTwas 20.3 per 100 person-years

(95% confidence interval [CI]: 18.4�22.4) among patients for

whom treatment failure was assessable. After exclusion of

Figure 1. Flowchart of patients in the study. ART�antiretroviral treatment.
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patients not starting on an NNRTI-based treatment regimen,

the rate of treatment failure was 19.6 per 100 person-years

(95% CI: 11.6�33.2). The characteristics of these patients are

presented in Table 1.

Switching to second-line treatment

A total of 127/1591 patients (8.0%) were switched to second-

line treatment during the follow-up period. Reasons for

switching to second-line treatment included treatment fail-

ure (55/127, 43.3%), ART out of stock (40/127, 31.5%), reason

not specified (23/127, 18.1%), interaction with tuberculosis

therapy (5/127, 3.9%) and adverse events (4/127, 3.2%). Of

1,383 patients, 58 (4.2%) treated with NNRTIs switched to

PIs while 26 (1.9%) switched to triple NRTIs. Of 194 patients,

17 (8.8%) treated with PIs switched to NNRTIs, and 16 (8.3%)

switched to triple NRTIs. Among 13 patients initially treated

with triple NRTIs, four (30.8%) and six (46.2%) switched to

NNRTIs or PIs, respectively.

Of the 127 patients, 36 (28.3%) later switched their ART

drugs again before the end of the study. This group mainly

consisted of patients switched back to their initial ART after a

period during which this particular ART was out of stock but

later became available again.

Only 39 (9.9%) of the 393 patients who experienced immu-

nological treatment failure were in the group of patients who

were switched to second-line therapy whereas 51 (8.6%) of

the 594 patients for whom immunological treatment failure

could not be assessed were switched. The rate of switching

Table 1. Demographic and clinical characteristics

Total

n�1591

Treatment failure

n�393

No treatment failure

n�604

Treatment failure

unassessable

n�594 p

Sex (%)

Females

Males

1043 (65.5)

549 (34.5)

264 (67.2)

129 (33.8)

416 (68.9)

188 (31.1)

362 (60.9)

232 (39.1)

0.011

Age, median years (IQR)

Age strata, n (%)

18�29 years

30�36 years

37�45 years

]46 years

Missing

35 (29�43)

426 (26.8)

452 (28.4)

429 (30.0)

282 (17.8)

2 (0.1)

34 (29�42)

107 (27.2)

119 (30.3)

95 (24.2)

72 (18.3)

0 (0)

35 (29�42)

173 (28.6)

167 (27.7)

172 (28.5)

92 (15.2)

0 (0)

35 (30�44)

146 (24.6)

166 (28.0)

162 (27.3)

118 (19.9)

2 (0.3)

0.218

0.185

Baseline CD4 before ART,

median cells/ml (IQR)
CD4 cell count strata, n (%)

5100 cells/ml
101�200 cells/ml
201�350 cells/ml
�350 cells/ml
Missing

169 (83�254)

367 (23.1)

362 (22.8)

420 (26.4)

80 (50.0)

362 (22.8)

188 (72�271)

118 (30.0)

91 (23.2)

153 (39.0)

31 (7.9)

0 (0)

160 (88�239)

179 (29.6)

202 (33.4)

199 (33.0)

24 (4.0)

0 (0)

159 (82�255)

70 (11.8)

69 (11.6)

68 (11.5)

25 (4.2)

362 (60.9)

0.141

B0.001

Time between CD4 cell

count measurements

after six months of ART,

median months (IQR)

15 (11�21) 15 (11�21) 14 (10�21) 16 (12�22) 0.011

Marital status, n (%)

Married

Divorced

Widowed

Single

Missing

823 (51.7)

108 (6.8)

79 (13.3)

160 (27.0)

17 (1.1)

215 (54.7)

28 (7.1)

53 (13.5)

94 (23.9)

3 (0.8)

296 (49.0)

44 (7.3)

82 (13.6)

175 (29.0)

7 (1.2)

312 (52.5)

36 (6.2)

79 (13.3)

160 (26.9)

7 (1.2)

0.748

Education, n (%)

None

1�4 years

5�11 years

Missing

449 (28.2)

157 (9.9)

890 (55.9)

95 (6.0)

127 (32.3)

38 (9.7)

205 (52.2)

23 (5.9)

174 (28.8)

54 (8.9)

352 (58.3)

24 (4.0)

148 (24.9)

65 (10.9)

333 (56.1)

48 (8.1)

0.014

Numbers may not add up to 100% because of rounding errors.

ART�antiretroviral treatment; IQR�interquartile range.
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to second-line therapy because of immunological failure as

defined in this study was 3.1 per 100 person-years (95% CI:

2.2�4.4). Because some patients were switched from an

NNRTI to a PI, whether they had treatment failure or not,

the overall switch rate was 2.7 per 100 person-years (95% CI:

2.2�3.3).

Mortality and loss to follow-up

Of 1591 patients, 125 (7.9%) died, 71 patients (4.5%) were

transferred to other ART centres and 478 were LTFU (30.0%),

leaving 917 patients (57.6%) alive during follow-up at the end

of this study. Fifty-five of the deaths occurred among patients

for whom treatment failure was assessable. Mortality during

the first, second and following years of follow-up in the study

is presented in Table 2. The mortality rate was higher among

patients who experienced treatment failure than in those

without treatment failure. There was no significant difference

in the mortality rate ratio over time (p�0.42).

During the first year of follow-up, patients experiencing

treatment failure had a higher risk of being LTFU than

patients not experiencing treatment failure (adjusted hazard

rate ratio 4.4 [95% CI: 1.7�11.8]).

Discussion
The three major findings of this study are that 1) one third of

all patients were not assessed for treatment failure, 2) one

third of those who were assessed experienced treatment

failure and 3) only one in ten patients experiencing treatment

failure were switched to second-line treatment. Consequently,

patients who experienced treatment failure had increased

mortality.

The strength of this study is the inclusion of all HIV-1-

infected patients attending the largest HIV clinic in Guinea-

Bissau. Furthermore, the study represents the real-life situation

of one of the poorest countries in the world. This study is,

however, limited by lack of data on adherence and clinical

outcome. Treatment failure, whether immunological or vir-

ological, should be confirmed with a second measurement

after assessing adherence, which was not the case in our

study. This gap could have led to an overestimation of the

true prevalence of treatment failure. On the other hand, it

was not possible to assess treatment failure because CD4 cell

count measurements were lacking in more than one third

of patients. This lack probably led to an underestimation of

the prevalence of treatment failure since patients for whom

failure was not assessable may be a subgroup with poor

healthcare-seeking behaviour. The HIV clinic in Bissau has a

high rate of LTFU [9], and mortality may have been under-

estimated because some of the patients classified as LTFU

may have in fact died [11].

In the present study, we included only HIV-1-infected

patients. We have previously shown that the SD Bioline HIV

1/2 3.0 rapid test is not optimal for discriminating HIV types

[12,13]. However, although 5% of HIV-1-infected patients were

incorrectly diagnosed with HIV-2 or HIV-1/2 dual infection, no

HIV-2 and 13% of dually infected patients were misclassified

as HIV-1. Thus, even though some patients may have experi-

enced ART failure because they were infected with HIV-2,

the effect on the current results is likely to be minimal.

Whether HIV-2 infection inhibits HIV-1 disease progression is

also debatable. Studies from Guinea-Bissau have supported

this hypothesis [14,15] whereas results of other studies have

not [16].

Immunological treatment failure

Different definitions of immunological treatment failure have

been proposed by the WHO, making comparisons between

studies difficult [4,10]. In a study in Kenya, 5.7% had immu-

nologically defined treatment failure after at least 12 months

of ART [17]. The lower risk of treatment failure was found,

despite looser definitions of failure according to the WHO

2006 guidelines in which a 50% fall in CD4 cell counts from

the on-treatment peak value was also classified as treatment

failure. An analysis of 10 treatment programmes in Africa

and South America found an immunological failure rate of

3.3 per 100 person-years [18], which was lower than in our

study (20.3 per 100 person-years). Studies of ART failure in

the neighbouring countries of Senegal and Gambia focused

primarily on virological failure [19�21]. The value of VL testing
as a more sensitive and early indicator of treatment failure

is increasingly recognized, and it is the gold standard for

monitoring the response to ART [2,22,23]. WHO recommends

VL testing as the preferred monitoring approach to diagnose

and confirm treatment failure [2]. A systematic review found

Table 2. Mortality among patients with and without treatment failure

Year of follow-up MR (D/PYO) MRR (95% CI) Adjusted MRR (95% CI)

First year

No treatment failure

Treatment failure

Second year

No treatment failure

Treatment failure

Third and following years

No treatment failure

Treatment failure

13.5 (2/15)

47.6 (2/4)

1.9 (2/107)

21.7 (13/60)

0.8 (11/1328)

2.4 (25/1038)

1

3.9 (0.5�28.6)

1

9.8 (2.2�43.7)

1

2.8 (1.4�5.7)

1

10.0 (0.9�107.8)

1

7.6 (1.6�35.5)

1

3.1 (1.5�6.3)

Adjusted for age, sex, initial CD4 cell count and education. MR�mortality rate per 100 person-years of observation; D�deaths; PYO�person-

years of observation, MRR�mortality rate ratios. CI�confidence interval.
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that current WHO clinical and immunological criteria have low

sensitivity and low positive predictive value for identifying

individuals with virological failure [24]; however, an evalua-

tion from resource-limited countries found no evidence of

improved mortality, reduced clinical failure or loss of treat-

ment options when compared to programmes with VL testing

[25,26].

The high rate of treatment failure in our study could be

explained by a low adherence among patients at the clinic

and was not affected by whether the patients received a PI

or a NNRTI-based treatment regimen. A cross-sectional study

among patients at the clinic showed that only 16% had

remembered to take more than 80% or more of their medi-

cine during the last month [27], which may be one reason for

the high level of resistance previously reported for this HIV

cohort [28].

Among patients in this study, 37.7% had no CD4 cell count

measurement before initiating ARTor after at least six months

of ART. Because of an unstable reagent supply and machine

breakdowns, CD4 cell count measurements were not available

for patients at several time points during the study period.

Furthermore, Guinea-Bissau has been considered politically

unstable for many years, and coup attempts have occasionally

closed down the HIV clinic and the laboratory. All patients

should have access to CD4 cell count testing to optimize ART

management and reduce disease progression and mortality

[2,29].

Switching to second-line therapies

An analysis of 11 ART programmes in sub-Saharan Africa

found that the rate of switching was 2.2 per 100 person-years

[30]. The incidence of switching to second-line regimens was

4.9 per 100 person-years in a retrospective analysis of a cohort

of adults initiating a standard first-line ARTat five public sector

sites in three African countries [31]; the switching rate for

adults followed by Médicins sans Frontières was 4.2 per 1000

person-years in sub-Saharan projects [32]. Our switching rate

of 3.1 per 100 person-years is an overestimation of patients

who switched due to treatment failure because more than

half of the patients were switched for reasons other than

treatment failure, that is, drug availability. Furthermore, we

did not count in our analyses those patients who did not

achieve six months of follow-up.

Patients who switched treatment in our study probably

reflect only the most obvious cases of treatment failure be-

cause of our inability to accurately determine when a change

in treatment regimen was indicated, given that VL testing is

not available. The low rate of switching, even among patients

in whom immunological treatment failure was detected, calls

for an increased awareness of treatment failure. It may also

indicate that ART programmes in many low-resource settings

with similar conditions suffer from a lack of optimal care,

in particular but not limited to the lack of availability of

VL testing. Clinicians may doubt the immediate benefit of

second-line therapy because of the higher cost, difficulties

in ensuring patient treatment adherence due to the higher

pill burden of PI-based regimens, absence of fixed-dose drug

combinations and the fear that no further treatment options

will be available if subsequent failure on second-line regimens

occurs [33,34]. We have not assessed the reasons for the

limited switch to second-line in our cohort, but the difficult

access to updated CD4 cell counts and no access to VL may

have had influence. In addition, it is a common perception

among clinicians that treatment failure most likely is because

of low adherence, as is also frequently occurring [27].

Mortality

Few data are available on the mortality of patients who

meet the WHO criteria for treatment failure but do not switch

to second-line treatment. However, an analysis of 11 ART

programmes in sub-Saharan Africa showed that the adjusted

mortality rate ratios were 1.64 (95% CI: 0.84�3.22) in patients
who switched and 3.29 (95% CI: 1.85�5.84) in patients failing

first-line therapy compared with patients without treatment

failure who remained on a first-line regimen [30]. These values

are comparable to the results in our study for patients failing

treatment when only a few patients switched to second-line

therapy. Patient status as immunologic failure or non-failure

is not determined when the follow-up time begins, mak-

ing comparison of mortality rates between the two groups

challenging.

A limitation of this analysis is that the assessment of

treatment failure depends on the availability of measure-

ments, which is dependent on healthcare-seeking behaviour

and a clinical evaluation of the need for a CD4 measurement.

There could be a higher chance of a patient being classified

as experiencing treatment failure if the patient comes to the

clinic frequently because treatment failure would be more

likely to be detected in those who had more CD4 cell count

measurements. However, this factor could lead to both under-

and overestimation of the mortality rate among the treat-

ment failure group. Patients failing treatment were more

often LTFU, and a large proportion of patients LTFU may have

died [35]; thus, the mortality rate among patients with treat-

ment failure may in fact have been even higher if assessment

of mortality had been possible in all patients LTFU.

Our results highlight the need for better methods to

detect treatment failure and a stronger focus on switching

patients with treatment failure to second-line treatments in

Guinea-Bissau. There are probably many reasons for the lack

of awareness of treatment failure, including problems with the

delivery of ART because of inadequate drug supplies, loss to

follow-up, lack of healthcare workers and inadequate labora-

tory services [7]. This lack of awareness can put patient lives in

jeopardy. Some of these issues such as drug stockouts have

improved over the long inclusion period of this study whereas

others are still challenging for the delivery of ART in Guinea-

Bissau. The need is urgent to understand why many patients

who are experiencing treatment failure in sub-Saharan Africa

remain on first-line ART. Awareness of treatment failure

may be improved by introducing point-of-care VL testing,

electronic decision-support systems, immediate ART initiation,

mobile phone appointment reminders and non-cash financial

incentives for linkage and retention [36,37].

Conclusions
In conclusion, we identified a high rate of treatment failure,

but an even more alarmingly high number of patients for
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whom treatment failure could not be assessed and patients

experiencing treatment failure who continued their first-

line regimen. This scenario could lead to an increased risk of

resistance development and excess mortality.

Authors’ affiliations
1Bandim Health Project, Indepth Network, Bissau, Guinea-Bissau; 2Department

of Infectious Diseases, Aarhus University Hospital, Aarhus, Denmark;
3Department of Clinical Immunology, Aarhus University Hospital, Aarhus,

Denmark; 4National HIV Programme, Ministry of Health, Bissau, Guinea-

Bissau; 5GloHAU, Center for Global Health, School of Public Health, Aarhus

University, Aarhus, Denmark

Competing interests

None declared.

Authors’ contributions

SJ conceived the study; CM, DdaS and FGC conducted the clinical assessments;

SJ, BLH, ALL, CE, LØ and CW performed the analysis and interpretation of data.

SJ drafted the manuscript, and BLH, ALL, CE, LØ and CW critically revised the

manuscript for intellectual content. All authors read and approved the final

manuscript.

Acknowledgements and funding

Financial support from Aarhus University is gratefully acknowledged. The Global

Fund to Fight AIDS, TB and Malaria (Global Fund) supported the data collection

during 2009�2010 through the ‘‘Secretariado Nacional de Luta contra o Sida’’ in
Guinea-Bissau. The authors are grateful to the healthcare personnel at the HIV

clinic at HNSM for providing medical care and data acquisition for the HIV-

infected patients included in this study. The HIV clinic is supported financially by

its collaboration with International Epidemiologic Databases to Evaluate AIDS

and the West African Platform for HIV Intervention Research. We acknowledge

The National Cancer Institute, Eunice Kennedy Shriver National Institute of

Child Health & Human Development and the National Institute of Allergy and

Infectious Diseases of the U.S. National Institutes of Health, as part of the

International Epidemiologic Databases to Evaluate AIDS under Award Number

U01AI069919.

References

1. UNAIDS. Global update of HIV treatment 2013. Geneva: WHO; 2013.

2. WHO. Consolidated guidelines on the use of antiretroviral drugs for treating

and preventing HIV infection. Geneva: WHO; 2013.

3. Sigaloff KC, Hamers RL,Wallis CL, Kityo C, Siwale M, Ive P, et al. Unnecessary

antiretroviral treatment switches and accumulation of HIV resistance muta-

tions; two arguments for viral load monitoring in Africa. J Acquir Immune Defic

Syndr. 2011;58:23�31.
4. WHO. Antiretroviral therapy for HIV infection in adults and adolescents.

Geneva: WHO; 2010.

5. da Silva ZJ, Oliveira I, Andersen A, Dias F, Rodrigues A, Holmgren B, et al.

Changes in prevalence and incidence of HIV-1, HIV-2 and dual infections in

urban areas of Bissau, Guinea-Bissau: is HIV-2 disappearing? AIDS. 2008;

22:1195�202.
6. Poulsen AG, Aaby P, Gottschau A, Kvinesdal BB, Dias F, Molbak K, et al. HIV-2

infection in Bissau,West Africa, 1987�1989: incidence, prevalences, and routes

of transmission. J Acquir Immune Defic Syndr. 1993;6:941�8.
7. Jespersen S, Hønge BL, Oliveira I, Medina C, da Silva Te D, Correia FG, et al.

Challenges facing HIV treatment in Guinea-Bissau: the benefits of international

research collaborations. Bull World Health Organ. 2014;92:909�14.
8. Jespersen S, Honge BL, Oliveira I, Medina C, da Silva Te D, Correira FG, et al.

Cohort profile: the Bissau HIV cohort-a cohort of HIV-1, HIV-2 and co-infected

patients. Int J Epidemiol. 2015;44(3):756�63.
9. Hønge BL, Jespersen S, Nordentoft PB, Medina C, da Silva D, da Silva ZJ,

et al. Loss to follow-up occurs at all stages in the diagnostic and follow-up

period among HIV-infected patients in Guinea-Bissau: a 7-year retrospective

cohort study. BMJ Open. 2013;3:e003499.

10. WHO. Monitoring response to ART and the diagnosis of treatment failure.

Consolidated ARV guidelines. Geneva: WHO; 2013.

11. Yu JK, Chen SC, Wang KY, Chang CS, Makombe SD, Schouten EJ, et al.

True outcomes for patients on antiretroviral therapy who are ‘‘lost to follow-up’’

in Malawi. Bull World Health Organ. 2007;85:550�4.

12. Hønge BL, Bjarnason Obinah MP, Jespersen S, Medina C, Te Dda S,

da Silva ZJ, et al. Performance of 3 rapid tests for discrimination between HIV-1

and HIV-2 in Guinea-Bissau, West Africa. J Acquir Immune Defic Syndr. 2014;

65:87�90.
13. Hønge BL, Jespersen S, Petur Bjarnason MO, Medina C, Te DD, da Silva ZJ,

et al. Inter-observer variation of the rapid test SD Bioline HIV 1/2 3.0 for HIV

type discrimination: experiences from Guinea-Bissau. J Acquir Immune Defic

Syndr. 2015;68:e23�5.
14. Esbjornsson J, Mansson F, Kvist A, Isberg PE, Nowroozalizadeh S, Biague AJ,

et al. Inhibition of HIV-1 disease progression by contemporaneous HIV-2

infection. N Engl J Med. 2012;367:224�32.
15. Esbjornsson J, Mansson F, Kvist A, Isberg PE, Biague AJ, da Silva ZJ, et al.

Increased survival among HIV-1 and HIV-2 dual-infected individuals compared

to HIV-1 single-infected individuals. AIDS. 2014;28:949�57.
16. Prince PD, Matser A, van Tienen C, Whittle HC, Schim van der Loeff MF.

Mortality rates in people dually infected with HIV-1/2 and those infected

with either HIV-1 or HIV-2: a systematic review and meta-analysis. AIDS. 2014;

28:549�58.
17. Ferreyra C, Yun O, Eisenberg N, Alonso E, Khamadi AS, Mwau M, et al.

Evaluation of clinical and immunological markers for predicting virological failure

in a HIV/AIDS treatment cohort in Busia, Kenya. PLoS One. 2012;7:e49834.

18. Keiser O, MacPhail P, Boulle A, Wood R, Schechter M, Dabis F, et al.

Accuracy of WHO CD4 cell count criteria for virological failure of antiretroviral

therapy. Trop Med Int Health. 2009;14:1220�5.
19. De Beaudrap P, Thiam M, Diouf A, Toure-Kane C, Ngom-Gueye NF, Vidal N,

et al. Risk of virological failure and drug resistance during first and second-line

antiretroviral therapy in a 10-year cohort in Senegal: results from the ANRS

1215 cohort. J Acquir Immune Defic Syndr. 2013;62:381�7.
20. Beaudrap PD, Diouf A, Bousso Niang K. [Clinical and biological effective-

ness of antiretroviral therapy in the ANRS 1215 cohort]. Bull Soc Pathol Exot.

2014;107(4):230�3.
21. Peterson I, Togun O, de Silva T, Oko F, Rowland-Jones S, Jaye A, et al.

Mortality and immunovirological outcomes on antiretroviral therapy in HIV-1

and HIV-2-infected individuals in the Gambia. AIDS. 2011;25:2167�75.
22. European AIDS Clinical Society. European AIDS clinical society treatment

guidelines. Brussels, Belgium: European AIDS Clinical Society; 2013.

23. Keiser O, Tweya H, Boulle A, Braitstein P, Schecter M, Brinkhof MW, et al.

Switching to second-line antiretroviral therapy in resource-limited settings:

comparison of programmes with and without viral load monitoring. AIDS.

2009;23:1867�74.
24. Rutherford GW, Anglemyer A, Easterbrook PJ, Horvath T, Vitoria M,

Penazzato M, et al. Predicting treatment failure in adults and children on

antiretroviral therapy: a systematic review of the performance characteristics

of the 20 10 WHO immunologic and clinical criteria for virologic failure. AIDS.

2014;28(Suppl 2):S161�9.
25. Braitstein P, Brinkhof MW, Dabis F, Schechter M, Boulle A, Miotti P, et al.

Mortality of HIV-1-infected patients in the first year of antiretroviral therapy:

comparison between low-income and high-income countries. Lancet. 2006;

367:817�24.
26. Jourdain G, Le Coeur S, Ngo-Giang-Huong N, Traisathit P, Cressey TR,

Fregonese F, et al. Switching HIV treatment in adults based on CD4 count

versus viral load monitoring: a randomized, non-inferiority trial in Thailand.

PLoS Med. 2013;10:e1001494.

27. Dyrehave C, Rasmussen DN, Hønge BL, Jespersen S, Correia FG, Medina C,

et al. Nonadherence is associated with lack of HIV-related knowledge: a

cross-sectional study among HIV-infected individuals in Guinea-Bissau. J Int

Assoc Provid AIDS Care. 2015. [Epub ahead of print].

28. Jespersen S, Tolstrup M, Honge BL, Medina C, Te DD, Ellermann-Eriksen S,

et al. High level of HIV-1 drug resistance among patients with HIV-1 and

HIV-1/2 dual infections in Guinea-Bissau. Virol J. 2015;12:41.

29. Mugyenyi P, Walker AS, Hakim J, Munderi P, Gibb DM, Kityo C, et al.

Routine versus clinically driven laboratory monitoring of HIV antiretroviral

therapy in Africa (DART): a randomised non-inferiority trial. Lancet. 2010;375:

123�31.
30. Keiser O, Tweya H, Braitstein P, Dabis F, MacPhail P, Boulle A, et al.

Mortality after failure of antiretroviral therapy in sub-Saharan Africa. Trop Med

Int Health. 2010;15:251�8.
31. Palombi L, Marazzi MC, Guidotti G, Germano P, Buonomo E, Scarcella P,

et al. Incidence and predictors of death, retention, and switch to second-

line regimens in antiretroviral- treated patients in sub-Saharan African

Sites with comprehensive monitoring availability. Clin Infect Dis. 2009;48:

115�22.

Jespersen S et al. Journal of the International AIDS Society 2015, 18:20243

http://www.jiasociety.org/index.php/jias/article/view/20243 | http://dx.doi.org/10.7448/IAS.18.1.20243

7

http://www.jiasociety.org/index.php/jias/article/view/20243
http://dx.doi.org/10.7448/IAS.18.1.20243


32. Pujades-Rodriguez M, O’Brien D, Humblet P, Calmy A. Second-line anti-

retroviral therapy in resource-limited settings: the experience of Medecins

Sans Frontieres. AIDS. 2008;22:1305�12.
33. Vasan A, Hoos D, Mukherjee JS, Farmer PE, Rosenfield AG, Perriens JH.

The pricing and procurement of antiretroviral drugs: an observational study of

data from the Global Fund. Bull World Health Organ. 2006;84:393�8.
34. Srasuebkul P, Calmy A, Zhou J, Kumarasamy N, Law M, Lim PL. Impact of

drug classes and treatment availability on the rate of antiretroviral treatment

change in the TREAT Asia HIV Observational Database (TAHOD). AIDS Res Ther.

2007;4:18.

35. Brinkhof MW, Pujades-Rodriguez M, Egger M. Mortality of patients lost to

follow-up in antiretroviral treatment programmes in resource-limited settings:

systematic review and meta-analysis. PLoS One. 2009;4:e5790.

36. Estill J, Egger M, Blaser N, Vizcaya LS, Garone D, Wood R, et al. Cost-

effectiveness of point-of-care viral load monitoring of antiretroviral therapy in

resource-limited settings: mathematical modelling study. AIDS. 2013;27:1483�92.
37. McNairy ML, Gachuhi AB, Lamb MR, Nuwagaba-Biribonwoha H, Burke S,

Ehrenkranz P, et al. The Link4Health study to evaluate the effectiveness of a

combination intervention strategy for linkage to and retention in HIV care in

Swaziland: protocol for a cluster randomized trial. Implement Sci. 2015;10:101.

Jespersen S et al. Journal of the International AIDS Society 2015, 18:20243

http://www.jiasociety.org/index.php/jias/article/view/20243 | http://dx.doi.org/10.7448/IAS.18.1.20243

8

http://www.jiasociety.org/index.php/jias/article/view/20243
http://dx.doi.org/10.7448/IAS.18.1.20243

