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Abstract
Background: In Ethiopia, �rst line antiretroviral therapy failure is growing rapidly. However, unlike �rst line therapy, to
date, very little is known about the outcomes of second line therapy. Thus, this study assessed the rate of viral re-
suppression and retention to care and their predictors among HIV infected patients on second line therapy.

Methods: A retrospective cohort study was conducted among 642 HIV infected patients on second line therapy at
Dessie Comprehensive Specialized Hospital, northeast Ethiopia from October 2016 to November 2019. Proportional
Cox regression model was computed to explore predictors of viral re-suppression (Viral load less than 1000
copies/mL) and attrition to care. 

Results: Out of 642 subjects, 19 (3%), 44(6.9%), 70(10.9%), and 509(79.3%) patients were lost to follow up, died,
transferred out, and alive on care, respectively. Similarly, 82.39 % (79.24 - 85.16%) patients had achieved viral re-
suppression, with 96 per 100-person year rate of re-suppression in 550.16 year follow up. Patients who switched
timely to second line therapy were at a high rate of viral re-suppression than patients who delayed to switch
[Adjusted Hazard Rate, AHR = 1.43 (95%CI: 1.17-1.74)]. Not having drug substitution history [AHR =1.25 (95%CI: 1.02-
1.52)] was positively associated with viral re-suppression, in contrast, being on anti-TB treatment [AHR = 0.67 (95%
CI: 0.49 – 0.91)] negatively associated with viral re-suppression.

By excluding transferred out cases, 63 (11%, 95% CI: 9.6 – 13.8%) out of 572 patients were failed to retain on care
with 7.1 per 100 person year rate of attrition in 887.25 year observation. Patients who were ambulatory or bedridden
at the time of therapy switch were more at risk of attrition to care as compared with workable patients [Adjusted
Hazard Rate, AHR= 2.61 (95% CI: 1.40-4.87]. Similarly, being not virally re-suppressed [AHR= 6.87 (95% CI: 3.86-
12.23)], CD4 count < = 450 cells/mm3 [AHR= 2.61 (95% CI: 1.40-4.87] were also positively associated with attrition to
care.

Conclusions: A signi�cant number of patients had failed to achieve viral re-suppression and to retain on care. Most
identi�ed factors related to patient monitoring.  Hence, patient centered intervention should be strengthen, besides
treatment switch. 

Background
According to UNAIDS 2019 report, globally 38 million people are living with HIV, and Africa accounts 25.9 million, of
which, eastern and southern Africa takes 20.7 million (54.5 %) (1).  According to Ethiopian Public Health Institute
(EPHI) HIV estimation, 737,186 people living with HIV are estimated in 2019 (2). Globally and in Ethiopia 66.8 % and
60% of people living with HIV accessed antiretroviral therapy in the year of 2019, respectively (1,3).

The introduction of antiretroviral therapy (ART) signi�cantly reduces HIV related morbidity and mortality.
Nevertheless, the proportion of �rst line regimen failure is growing fast along with the overall patient number and
duration on ART. A mathematical model done in sub-Saharan Africa to estimate the need of second-line antiretroviral
therapy showed that in 2020 and 2030, 2.9%–15.6% and 6.6%–19·6% PLHIV will receive second-line ART,
respectively(4). A systematic review done in Ethiopia also showed that 15.9% (11.6–20.1%) People Living with
HIV(PLHIV) had experienced �rst line regimen failure that requires switching to second-line therapy(5). Second line
therapy requires more than double cost of the �rst line therapy(6) as well as it is the last treatment option in most
low-income counties.
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According to DHIS2 2018 report, 3.2% out of total clients active on ART were taking second line antiretroviral regimen
in Ethiopia. However, unlike �rst line therapy, to date, very little is known about the outcomes of second line therapy;
viral re-suppression, retention to care, death, loss to follow up, and their predictors. Treatment failure patients
expected to achieve viral re-suppression; having viral load measurement below 1000 copies/ml, and improve clinical
condition after the commencement of second line therapy. However, this may not be true for all patients. Factors for
poor treatment outcome may relate with clinical and non-clinical conditions as well as vary from place to place.
Hence, it is better to explore why certain patients failed to achieve viral re-suppression and attrite from care.

A better understanding of the outcomes of second line therapy allows policy makers and implementer to design
interventions. Consequently, prolong the use and effectiveness of second line therapy. Besides, it reduce the risk of
further treatment failure that limit the switch to more expensive third-line regimen. Hence, this study was conducted
to determine the rate of viral re-suppression and retention to care and their predictors among HIV infected individuals
on second line antiretroviral therapy.

Methods
Study design and setting

A retrospective cohort study was conducted on HIV infected patients who started second line antiretroviral therapy at
Dessie Comprehensive Specialized Hospital (DCSH) from October 2016 to November 2019. Dessie Comprehensive
Specialized Hospital is located in the Amhara region, northeast Ethiopia that serves the top HIV burden area in the
nation (7). Currently 5557adult patients are taking �rst line antiretroviral therapy and 1076 were ever enrolled to
second line therapy.

During three-year follow up period, 686 adult patients started second line antiretroviral therapy. By excluding patients
who had taken second line antiretroviral for less than six months or had no viral load measurement, the remaining
642 patients on second line therapy were included to this study.

In Ethiopia, current standard �rst line antiretroviral therapy consists of a combination of two Nucleoside Reverse
Transcriptase Inhibitors (NRTIs) as a backbone; Lamivudine (3TC) and Abacavir (ABC), or Zidovudine (ZDV) or
Tenofovir (TDF) and Dolutegravir (DTG) as Integrase strand transfer Inhibitors (INSTIs)  or Efavirenz (EFV) as Non-
Nucleoside Reverse Transcriptase Inhibitors (NNRTIs) as a base.

A second line regimen is a combination of three ARV drugs (at least two of which are new to the patient); two
Nucleoside Reverse Transcriptase Inhibitors (NRTIs) and one protease Inhibitors (PIs); Lopinavir/ ritonavir (LPV/r) or
Atazanavir /ritonavir (ATV/r)(8,9).  Treatment success is monitored using viral load (VL) measurement in which viral
load measurement is done after initiation of ART at 6 months, 12 months and every 12 months. If two consecutive
VL results more than 1000 copies/ mL with enhanced adherence support con�rm failure of the current treatment
regimen and patients will switch to second line regimen. In Ethiopia, viral load measurement was started in 2016 on
top 20 burden areas including Dessie comprehensive specialized hospital(10,11).

Outcome variable and predictors

The primary outcome variable in this study was viral re-suppression (event) which is de�ned as having viral load
measurement below 1000 copies/mL after six-months exposure of second antiretroviral therapy, unless considered
as virological failure (8,9). Retention to care is de�ned as alive and in care on a second - line regimen at the time of
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data collection. Died or Loss to follow up (missed contact with the health facility for three consecutive months)
patients are considered as attrition to care.

Socio-demographic pro�les: age, sex, marital status, educational status and disclosure status.

Clinical pro�le at therapy switch includes: year on ART, body mass index, functional status, WHO clinical stage, TB
treatment status, TB preventive therapy (INH), CD4 cell/mm3, Viral load, �rst line ART regimen before switch, drug
substitution history during �rst line therapy, 2nd line ARV regimen, medication adherence, and time between �rst
virological failure and initiation of second line therapy. Timely switch is considered if the patient starts second line
treatment at third month after the �rst virological failure, otherwise it is considered as delayed to switch (8,9). 

Data collection procedures

The data were collected using a structured data extraction checklist by reviewing chronic HIV follow up form, ART
registration book, and SMART care electronic database. The extraction sheet was prepared using notational
consolidated antiretroviral guideline (9). Document review was done for patients who start second line antiretroviral
therapy from October 2016 to November 2019. Documents were retrieved using patient Medical Record Number
(MRN) and ART registration number. The qualities of data were secured by triangulation of data sources; minimize
data incompleteness and inconsistency, using a pretested questionnaire, employing trained data collectors, and
conducting on-site supervision.

Statistical analysis

Data were cleaned and entered into EpiData Version 3.1 software, and then, exported to Stata version 14 for further
analysis. Proportion for categorical variables and median with inter-quartile ranges (IQR) for continuous variables
were computed after considering distributional assumption tests. Incidence rate of viral re-suppression and attrition
to care was calculated using person time of observations. Person-time is the sum of the number of years contributed
by study participants in the follow-up period. Proportional Cox regression model was computed to explore signi�cant
predictor variables. Proportional hazard ratio assumption was checked using global goodness of �t (Schoenfeld
residuals) test. In multivariable Cox model, P-value <0.05 was considered statistically signi�cant and presented with
95%CI.

Results
Description of study population

During three years follow up period, 19 (3%), 44(6.9%), 70(10.9%), and 509(79.30%) of 642 patients were lost to
follow up, died, transferred out and alive on care, respectively. Regarding treatment success, 529(82.39%) of 642
patients had achieved viral re-suppression (VL<1000 copies/mL) at the end of follow up period.

Out of 642 participants, 359(55.9%) were female and nearly �fty percent were married. One third of participants had
not attended formal education, and 181(28.2%) were unemployed. Concerning disclosure of HIV status, 538(83.8%)
patients disclosed their status for at least one of the family members.  Table 1: Socio-demographic pro�le of HIV
infected patients on second line antiretroviral therapy at Dessie Comprehensive Specialized Hospital, northeast
Ethiopia, October 2016 - November 2019. (n=642).

Clinical pro�les of HIV infected patients at the start of second line therapy
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Out of 642 participants, 466(72.8%) and 140(21.8%) participants had BMI > = 18.5 kg/m2 and CD4 count greater
than 450 cells/mm3 at the start of second line therapy. Similarly, 85(13.2%) and 19(3%) participants were at
advanced clinical stage and bedridden at therapy switch. Fifteen percent of participants were on anti-TB treatment
during the �rst six months of second line therapy and 350(54.51%) had not taken TB preventive therapy (INH). TDF-
3TC-EFV 219(34.1%) and TDF-3TC-ATV/r (283(44.1%) were the most prescribed �rst and second line antiretroviral
regimens.

Regarding medication adherence and drug substitution, 574(89.4%) patients had good adherence while on second
line antiretroviral therapy and 448(69.8%) patients had not drug substitution history while on �rst line therapy. The
median time between the �rst virological failure and the start of second line therapy was 5(IQR 3-8) month and
431(67.13%) participants delayed to switch timely after �st virological failure. Table 2: Clinical pro�les of HIV
infected patients at the start of second line therapy, Dessie Comprehensive Specialized Hospital, northeast Ethiopia,
October 2016 - November 2019.(n=642).

Rate of viral re-suppression and predictors

Out of 642 patients who started second line therapy, 82.39% (95%CI: 79.24 - 85.16%) had achieved viral re-
suppression, with 96 per 100-person year rate of re-suppression in 550.16-year follow up. After six months exposure
of second line therapy, 209 patients had still high viral load measurement and passed to enhanced adherence
support. From which, 96(46%) patients had re-suppressed, 74(35.4%) ongoing viremia and 39 were con�rmed
treatment failure.  Table 3: Life table on viral re-suppression among HIV infected patients on second line therapy,
Dessie Comprehensive Specialized Hospital, from October 2016 - November 2019. (n=642).

Patients who switched timely to second line antiretroviral therapy were 1.43 time more likely to have viral re-
suppression at any time as compared to delayed patients, while holding all other variables in the model constant
[AHR=1.43, (95% CI: 1.17-1.74)]. Similarly, patients who had no �rst line antiretroviral drug substitution history were
1.25 times more likely to have viral re-suppression at any time as compared with drug substituted patients
[AHR=1.25, (95% CI: 1.02-1.52)].

Patients who had viral load measurement 1000 - 4140 copies/mL and 4141 - 13195 copies/mL at therapy switch
were 1.60 and 1.38 times more likely to have viral re-suppression at any time as compared with the reference
category(VL > = 52,753 copies/mL), respectively.  Patients who were on anti-TB treatment during the �rst six months
of second line therapy were on average 33% decrease on the likely of viral re-suppression as compared with the
counter parts [AHR = 0.67, (95% CI: 0.49 – 0.91)], while holding all other variables in the model constant. Table 4:
Bivariable and multivariable proportional Cox regression model on determinants of viral re-suppression among HIV
infected patients on second line therapy, Dessie Comprehensive Specialized Hospital, October 2016 - November
2019. ( n = 642).

Attrition to care and predictors

By excluding transferred out cases, 63(11%, 95%CI: 9.6 – 13.8%) out of 572 patients were failed to retain on care
with 7.1 per 100 person year rate of attrition in 887.25 year observation. From attrition patients, 19(3.3%) and
44(7.7%) were lost to follow up and died, respectively. The cumulative proportions of attrition to care at year 1, 2, 3
were 7.16 % (95%CI: 5.2-9.8%), 13.36 %( 95%CI: 10.31-17.23%), 21.62 %( 95%CI: 16.30 – 28.35%), respectively.

Patients who were ambulatory or bedridden at the time of therapy switch were 2.61 times more at risk of attrition to
care at any time due to death or loss to follow up as compared with workable patients [AHR=2.61, (95% CI: 1.40-
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4.87)]. Similarly, patients whose CD4 count less than 450 copies/mm3 were 3.81 times more at risk of attrition to
care at any time as compared with the counter parts [AHR=3.81, (95% CI: 1.17 –12.39)]. Patients who failed to
achieve viral re-suppression were 6.87 times more at risk of attrition to care as compared with viral re-suppressed
patients[AHR= 6.87, (95% CI: 3.86-12.23)]. Table 5: Bivariable and multivariable proportional Cox regression model on
determinants of attrition to care among HIV infected patients on second line antiretroviral therapy, Dessie
Comprehensive Specialized Hospital, northeast Ethiopia, October 2016 - November 2019. (n=572).

Discussion
The present study shows that one in every �ve patients on second line therapy failed to achieve viral re-suppression.
This �nding was in agreement with studies conducted in resource limited settings (12–17) and higher than a study
conducted  in south Africa(18). This variation is due to a difference in viral load measurement classi�cation. Viral
load measurement below 400 copies/mL and 1000 copies/mL  was taken as cutoff point to de�ne viral re-
suppression in study conducted in South Africa and current study, respectively. In general, a signi�cant number of
patients on the second line therapy had not achieved viral re-suppression (virological failure). This has both clinical
and public health implications. Clinically, it increases the risk of drug resistance, second line treatment failure, and
demand of high cost third line antiretroviral therapy. Besides, at the public level, it also increases the chance of HIV
transmission, even resistant strain and far remote to achieve UNAIDS settled targets on viral suppression which says
95% of people on treatment will have suppressed viral load(19).

Eleven percent of patients on second line therapy had experienced attrition to care. This �nding was in line with a
study done in Rwanda(14) and higher than the result of other studies(15,16,18,20,21). This variation is due to a
difference in computing attrition, that is transferred out cases were included in previous studies but not in this study.
Non retained patients have a greater risk of morbidity, mortality as well as increase the rate of HIV transmission and
health care costs. Non retained HIV patients had an estimated rate of 6.6 transmissions per 100 person-years,
compared with individuals engaged in the care (22).

Drug substitution history is negatively associated with viral re-suppression. Frequent �rst line antiretroviral drug
substitution leads to reduction of subsequent treatment options and enforces reuse of previously substituted drugs.
Consequently, there will be an increase the chance of drug resistant and fail to re-suppress the viral load. In second
line antiretroviral therapy, NRTI backbone drug substituted in the same class drug, which may be previously used
(8,9). Hence, appropriate drug selection at the commencement of �rst line antiretroviral therapy had a vital role on the
effectiveness of subsequent therapy.

Similarly, anti-TB treatment and viral re-suppression were also inversely associated, which is consistent with a study
conducted in South Africa (23). This association may be explained by the occurrence of infection (tuberculosis)
which will �are-up the viral replication. Furthermore, there may be an interaction of anti-TB treatment drugs and
second line antiretroviral therapy; rifampicin a potent cytochrome P450 3A4 liver enzyme inducer, which signi�cantly
reduces the serum levels of the PI drugs and consequently it reduce the rate of viral re-suppression. According to
WHO - 2016 and national consolidate ART guidelines, for TB-HIV Co-infected  patients the dose of lopinavir/ritonavir
(LPV/r) should be adjusted; doubling the daily dose (i.e. LPV/r 800 mg/200 mg twice daily) or a super-boosted dose
of RTV (i.e. LPV/r 400 mg/400 mg twice daily)(8,9). However, this may also leads to drug intolerance and poor
medication adherence. In line with this, a cohort study done in South Africa on adverse drug (ADR) reaction revealed
that patients with poor health at time of switch were at a high risk of ADR when receiving second lien therapy(24).
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Having high viral load at the commencement of second line antiretroviral therapy is inversely related to viral re-
suppression. This �nding is also supported by many studies(14,16,17,25–28).  Hence, switching to second line
therapy may not be a warranty for viral re-suppression for patients with high viral set point. It requires further close
monitoring and strengthening of the implementation of enhanced adherence counseling for such type clients.

Delayed regimen switch after the �rst virological failure is associated with poor treatment outcomes. This �nding
was consistent with a prospective study conducted in South Africa(18). According to WHO-2016 and national 
consolidated ART guidelines, a patient should be switched to next level therapy when having two consecutive viral
load measurement greater than 1000 copies/mL in three months apart, with enhanced adherence Support following
the �rst viral load test(8,9). Failure to switch timely (i.e. at three months after EAC) will give su�cient time for viral
replication, development of resistance strain, which result in poor treatment outcomes. Studies done in Africa
showed that delayed between �rst virological failure and commencement of second line therapy signi�cantly related
to poor immunological and virological out comes as well as increased opportunity infection and mortality(29–31).
Delay in therapy switch may related to an individual, health professional or health facility factors, which may require
further investigation. 

Being ambulatory, bedridden and lower CD4 cell count at therapy switch had an increased risk of lost to follow up
and death. This �nding was consistent with the studies done in Ethiopia on patients on �rst line therapy
(14,15,17,27,32). Hence, accessing routine viral load monitoring for early diagnosis of treatment failure will increase
the probability of patient retention on care, instead of waiting until immunological failure or clinical advancement.
This association may be explained by poor immunological and clinical condition can easily leads to drug intolerance
as well as poor drug compliance and this may further contribute poor treatment out comes and failed to retained on
care.

Similarly, patients with virological failure while on second-line treatment were also an increases risk of attrition,
which is supported by a retrospective cohort study done in south Africa(15).Virally suppressed patients would have a
stable clinical condition, feel self-control, and had better perceived quality of life that prolongs the chance of staying
on care. This result implies that conducting routine viral load monitoring had a key role in program evaluation
besides showing the success of treatment. Hence striving to achieve the 3rd 95 is one means of reducing patient
attrition. 

Strength and limitation of the study

This study has several strengths. First, the study is the �rst of its kind in Ethiopia to provide �rst-hand information on
the subject to improve the outcomes of patients on second line therapy. Second, it was conducted on large sample
size as well as used different data sources (Chronic HIV follow up form, ART registration book, and SMART care
electronic database) that increases consistency as well as minimize incompleteness. In contrast, this study is not
free from limitations. It failed to collect and analyze data on behavioral, social and psychological factors as well as
facility level determinants of viral re-suppression and attrition from care. Further, this study was unable to consider
other clinical pro�les like comorbidities and organ function results. All the above limitations were due the nature of
study design. Therefore, confounding through the unmeasured covariates need to be considered while interpreting
the reported associations.

Conclusion
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A signi�cant number of patients had failed to achieve viral re-suppression and to retain on care after enrollment to
second line antiretroviral program. Most identi�ed factors related to patient monitoring and clinical pro�les. Hence,
patient center interventions should be crafted and implanted on the identi�ed predictors.
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Tables
Table 1: Socio-demographic pro�le of HIV infected patients on second line antiretroviral therapy at Dessie
Comprehensive Specialized Hospital, northeast Ethiopia, October 2016 - November 2019. (n=642).
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Characteristics n (%) Viral re-suppressed Censored

Sex

Female

Male

 

359(55.9)

283(44.1)

 

302(84.12)

227(80.21)

 

57(15.88)

56(19.79)

Marital status

Single

Married

Divorce

Widowed

 

199(31.0)

298(46.4)

83(12.9)

62(9.7)

 

152(76.38)

266(89.26)

61(73.49)

50(80.65)

 

47(23.62)

32(10.74)

22(26.51)

12(19.35)

Religion

Orthodox

Muslim

Protestant

Catholic

 

282(43.9)

325(50.6)

23(3.6)

12(1.9)

 

240(85.11)

260(80)

19(82.61)

10(83.33)

 

42(14.89)

65(20)

4(17.39)

2(15.67)

Educational status

No education

Primary

Secondary

Tertiary

 

216(33.6)

182(28.3)

157(24.5)

87(13.6)

 

175(81.02)

156(85.71)

123(78.34)

75(86.21)

 

41(18.89)

26(14.29)

34(21.66)

12(13.79)

Occupational status

Government employee

House wife

Merchant

Farmer 

Unemployed

Private employee

 

65(10.1)

145(22.6)

103(16)

114(17.8)

181(28.2)

34(5.3)

 

57(87.69)

125(86.21)

77(74.76)

99(86.84)

141(77.9)

30(88.24)

 

8(12.31)

20(13.79)

26(25.24)

15(13.19)

40(22.10)

4(11.79)

Disclosure status

Disclosed

Not disclosed

 

538(83.8)

104(16.2)

 

450(83.64)

79(75.96)

 

88(16.36)

25(24.04)

Duration on �rst line antiretroviral therapy, median (IQR) (year) 8(5.4-10.1)

Age, median (IQR)(year) 35(27-42)

Table 2: Clinical pro�les of HIV infected patients at the start of second line therapy, Dessie Comprehensive
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Specialized Hospital, northeast Ethiopia, October 2016 - November 2019.(n=642).
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Clinical pro�les n(%) Viral re-
suppression

Censored

BMI

> = 18.5 kg/m2

< 18.5 kg/m2

 

466(72.8)

176(27.2)

 

400(85.84)

129(73.30)

 

66(14.16)

47(26.70)

Functional status

Workable

Ambulatory

Bedridden

 

542(84.4)

81(12.6)

19(3.0)

 

463(85.42)

55(67.90)

11(57.89)

 

79(14.58)

26(32.10)

8(42.11)

WHO clinical stage

I and II

III and IV

 

557(86.8)

85(13.2)

 

475(85.25)

54(63.53)

 

82(14.72)

31(36.47)

TB treatment status at regimen switch or during the �rst six months
of second line therapy:

On anti-TB treatment

Not on anti-TB treatment

 

 

93(14.5)

549(85.5)

 

 

52 (55.91)

477(86.89)

 

 

41(44.09)

72(13.11)

TB preventive therapy(INH)

Had not taken

Had taken

 

350(54.51)

292(45.49)

 

279(79.71)

250(85.62)

 

71(20.29)

42(14.38)

CD4 cell/Ml

<= 450 cell/mm3

           > 450 cell/mm3

 

502(78.19)

140(21.81)

 

402(80.08)

127(90.71)

 

100(19.92)

13(9.29)

First line ARV regimen

AZT-3TC-NVP

AZT-3TC-EFV

TDF-3TC-EFV

TDF-3TC-NVP

 

195(30.4)

144(22.4)

219(34.1)

84(13.1)

 

158(81.03)

124(86.11)

176(80.37)

71(84.52)

 

37(18.97)

20(13.89)

43(19.63)

13(15.48)

First line drug substitution history

Yes

No

 

194(30.2)

448(69.8)

         

         
148(76.29)

         
381(85.04)

 

46(23.71)

67(14.96)

Second line ARV regimen

AZT-3TC-LPV/r

 

17(2.6)

 

15(88.24)

 

2(11.76)
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AZT-3TC-ATV/r

TDF-3TC-ATV/r

TDF-3TC-ATV/r

ABC-3TC-LPV/r

            ABC-3TC-ATV/r

238(37.1)

21(3.3)

283(44.1)

13(2.0)

70(10.9)

194(81.51)

18(85.71)

238(84.10)

8(61.54)

56(80.00)

44(18.49)

3(14.29)

45(15.90)

5(38.46)

14(20.00)

Medication adherence

Good adherence (> = 95%)

Poor adherence (< 95%)

 

574(89.4)

68(10.6)

 

498(86.76)

31(45.59)

 

76(13.24)

37(54.41)

Time between �rst virological failure and initiation PIs therapy.
median (IQR) (month)

Delayed to switch

Timely switch

 

5(3-8)

431(67.13)

211(32.87)

 

 

324(75.17)

205(97.16)

 

 

107(24.83)

6(2.84)

Weight, median (IQR) (kg) 50(44-57)    

Viral load median (IQR) (copies/mL) 13195(4140-52753)  

3TC: Lamivudine, ABC: Abacavir, AZT: Zidovudine, TDF: Tenofovir, EFV: Efavirenz , NVP: Nevirapin, LPV/r: Lopinavir/
ritonavir,   ATV/r : Atazanavir /ritonavir , BMI: Body Mass Index, IQR: Interquartile range.

Table 3: Life table on viral re-suppression among HIV infected patients on second line therapy, Dessie
Comprehensive Specialized Hospital, October 2016 - November 2019. (n=642)

Year

time of failure

Number at start Re-suppression

(Event)

Censored Cumulative failure

(Re-suppression)

  95% CI

1 642 461 87 0.7703 0.7358 - 0.8031

2 94 63 20 0. 9426 0.9167 - 0.9625

3 11 5 6 0. 9785 0.9489- 0.9929

Table 4: Bivariable and multivariable proportional Cox regression model on determinants of viral re-suppression
among HIV infected patients on second line therapy, Dessie Comprehensive Specialized Hospital, October 2016 -
November 2019. (n = 642)
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Covariate Bi-variable Cox regression

CHR(95% CI)    P-value

Multivariable Cox
regression

AHR(95% CI)       P-value

Age 1.09(1.003 -
1.017)

0.080    

Year on ART 1.01(0.98 -1.004) 0.535    

Drug substitution history: had no substitution
history

1.39(1.16 -1.69) 0.001 1.25(1.02-1.52) 0.031

Time to switch: timely switched 1.88(1.57 – 2.24) <0.001 1.43(1.17-1.74) <0.001

WHO clinical stage: Stage 3 or 4 0.708(0.53 –
0.94)

0.016    

CD4 cell/mL : > = 450 cell/mm3 1.45(1.19 - 1.78) <0.001    

Viral Load (ref: 52756 – 702127)

13196 -52753 copies/mL

4141-13195 copies/mL

1000-4140 copies/mL)

 

1.29(1.01-2.68)

1.68(1.31-2.16)

2.30(1.80 - 2.95)

 

0.049

<0.001

<0.001

 

1.14(0.88-1.50))

1.38(1.07-1.80)

1.60(1.21-2.11)

 

0.302

0.015

0.001

BMI: > = 18.5 kg/m2 1.43(1.18 – 1.75) <0.001    

Being on anti - TB treatment 0.52(0.39 – 0.69) <0.001 0.67(0.49 –
0.91)

0.01

Medication Adherence : > = 95% 2.03(1.41 - 2.92) <0.001    

Table 5: Bivariable and multivariable proportional Cox regression model on determinants of attrition to care among
HIV infected patients on second line antiretroviral therapy, Dessie Comprehensive Specialized Hospital, northeast
Ethiopia, October 2016 - November 2019. (n=572).

Covariate Bi-variable

CHR(95% CI)P-value

Multivariable

AHR(95% CI)P-value

Educational status: Not formally educated 1.53(0.93-2.52) 0.09    

Age in year 1.05(0.85 -1.31) 0.62    

Disclosure: Not disclosed 1.61(0.87-2.96) 0.126    

Functional status : Not workable 5.54(3.37- 9.11) <0.001 2.61(1.40-4.87) 0.003

WHO clinical stage:  Stage III and IV 5.24(3.17-8.66) <0.001    

CD4 cell count : < = 450 copies/mm3 5.74(1.79 -18.3) 0.003 3.81(1.17 –12.39) 0.026

Viral re-suppression: not re-suppressed 11.2(6.7 – 18.6) <0.001 6.87(3.86-12.23) <0.001

Time to switch : Not timely switched 3.43(1.69-6.94) 0.001    


