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Background: Treatment failure continues to be an impediment to the efficacy of highly 
active antiretroviral therapy (HART) in the treatment of human immunodeficiency virus type 
1 infection (HIV-1). The World Health Organization (WHO) recommends third-line antire
troviral therapy (ART) for patients who have failed second-line ART. Darunavir (DRV) 
boosted with ritonavir (DRV/r) has a higher genetic barrier to resistance, is active against 
multidrug-resistant HIV isolates, retaining virological activity even when multiple protease 
mutations are present, and has been shown to be cost-effective when compared to other 
boosted protease inhibitors (PIs).
Case Summary: This is a case of a 40-year-old female known HIV/AIDS patient who has 
been on ART for the last 14 years with good adherence and regular follow-up, and who is 
now on 3rd line ART medication with TLD (tenofovir/lamivudine/dolutegravir)+DRV/r (in 
her 11th month) after being diagnosed with second-line treatment failure. After 6 months and 
1 week of therapy, the viral load (VL) was sent, and the result was undetectable. The 
patient’s clinical conditions had greatly improved.
Conclusion: Third-line ART therapy, which was once thought to be a salvageable treatment, 
is now the primary option for second-line ART failure. TLD in combination with ritonavir- 
boosted darunavir is found to be effective at lowering viral loads in the blood below 
detectable limits. Despite a lack of data on the use of third-line ART in Ethiopia, access to 
third-line ART containing ritonavir-boosted darunavir is recommended because it has been 
shown to be an effective alternative for patients who have failed second-line ART. We 
recommend that more research be done with a larger sample size, and that the findings in 
this paper be used with caution.
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Introduction
The efficacy of highly active antiretroviral therapy in the treatment of human 
immunodeficiency virus type 1 (HIV-1) remains hampered by treatment failure.1–3

National programs should adopt strategies for third-line ART, which should include 
novel medications with low risk of cross-resistance to previously used regimens, such 
as integrase strand transferase inhibitors (INSTIs) and PIs, according to the World 
Health Organization (WHO). Clinical progression and immunological deterioration 
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have been associated with treatment with newer third-line 
medicines. DRV/r has a higher genetic barrier to resistance 
than early-generation PIs, is active against multidrug- 
resistant HIV isolates, and has been shown to be cost- 
effective when compared to other boosted PIs.4–6

There has been limited investigation into treating peo
ple who have developed PI resistance but are expected to 
be vulnerable to newer drugs in the class (eg, boosted 
darunavir). INSTI-naive patients who were failing 
a boosted lopinavir regimen were tested for drug resis
tance, and 41% of them exhibited boosted lopinavir resis
tance but anticipated vulnerability to boosted darunavir, 
according to one study. Ninety percent of these patients 
achieved virologic suppression to 200 copies/mL after 
switching to boosted darunavir with raltegravir and either 
of the best available Nucleoside Reverse Transcriptase 
Inhibitors (NRTIs).7–9

Patients receiving darunavir/ritonavir had higher viral 
load reductions and CD4 lymphocyte increases after 24 
weeks of therapy when compared to an investigator- 
selected Protease Inhibitor (PI), both with optimized back
ground therapy, according to two randomized studies in 
treatment-experienced patients.10–12

In a separate trial comparing the two medications in lopi
navir-naive, treatment-experienced individuals, darunavir/ 
ritonavir was noninferior to lopinavir/ritonavir in achieving 
plasma HIV-1 RNA fewer than 400 copies/mL at 48 
weeks.12–14

Darunavir is a substrate and inhibitor of CYP3A, 
which means it can boost serum concentrations of other 
medicines metabolized by this enzyme, and it may be 
impacted by inducers or inhibitors of its own metabolism. 
It’s given with meals to treatment-experienced patients as 
a 600 mg tablet twice daily with 100 mg ritonavir or as an 
800-mg tablet once daily with 100 mg ritonavir for 
patients with no genotypic darunavir resistance mutations. 
In treatment-naive patients, a once-daily dose of 800-mg 
/100-mg darunavir/ritonavir was well tested.15–18

In Ethiopia, there is a growing tendency of enrolling 
clients in second-line regimens as a result of greater access 
to ART and frequent viral load monitoring. Similarly, data 
from the viral load monitoring program revealed an increase 
in the number of second-line ART patients with an uncon
trolled viral load. As a result, in August 2018, the Federal 
Ministry of Health approved and deployed Darunavir/rito
navir-based third-line antiretroviral therapy.5,6

As of September 2018, 13,507 clients were on second- 
line therapy, accounting for 3.2% of all ART patients. 

Despite the scarcity of data on second-line treatment fail
ure, data from the Ethiopian Public Health Institute’s 
(EPHI) national routine viral load program revealed that 
40 of 198 (20%) patients on second-line had viral loads 
greater than 1000 copies/mL.6

According to a multicenter study conducted in 
Northern Ethiopia, the failure rate of second-line treatment 
was found to be 72.3% per 1000 person years (95% con
fidence interval: 55.75–93.71).19

Ethical Review
After obtaining permission from the Hawassa University 
Institutional Review Board, the patient provided written 
informed consent for the publication of this case 
report (IRB).

Case Presentation
This is a case of a 40-year-old female known HIV/AIDS 
patient who has been on ART for the last 14 years with good 
adherence and regular follow-up, and who is now on 3rd line 
ART medication with TLD+DRR/r (on her 11th month) after 
being diagnosed with second-line treatment failure.

After 6 months and 1 week of therapy, the viral load (VL) 
was sent, and the result was undetectable. The CD4 cell count 
is currently 950 cells/mm3. The patient’s clinical conditions 
had greatly improved. She was on second line ART with 
TDF/3TC/LPV/r since 21/8/2019 with good adherence and 
follow up for one year prior to the current regimen.

She was on AZT/3TC/NVP at the start of ART (since 
18/7/2006), with good adherence and regular follow-up. 
The CD4 and VL baseline levels were 52 cells/mm3 and 
129,988 copies/mL, respectively. When she was switched 
to the second line, her CD4 and VL levels were 15 cells/ 
mm3 and 98,136 copies/mL, respectively. Prior to 
one year before treatment failure, both were non- 
revealing, with the lowest CD of 570 cells/mm3 and the 
highest VL of 270 copies/mL. To put it another way, there 
have been no problems with treatment failure in the last 12 
years, with all virologic and immunologic results falling 
within acceptable ranges.

She was acute on chronic sick looking when she 
arrived, and all of her vital signs were within normal 
ranges. Her height was 160 cm, her weight was 38, and 
her BMI was 14.8 kg/m2.

The pertinent findings were as follows: 
CBC=WBC=2.2103 with Neutrophil of 87.1, and 
Lymphocytes of 3.4, Eosinophil of 0.3 and Basophil of 
0.3%, Haemoglobin=7 mg/dl, and Haematocrit=22%, and 
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the Platelet count was 66, 000, and the conclusion is 
Pancytopenia, and the Stool Examination re Modified 
Acid Fast Bacilli was also performed, and an oocyte of 
C. parvum was noticed (treated).

With this, she was managed for medical complications 
and was linked to an ART clinic, where her regimen was 
changed to TLD+ DRV/r with the diagnosis of second-line 
treatment failure and she was seen after two weeks, and 
she was fine, and she was seen again after a month with 
strict adherence. She took her medication monthly for the 
first month, then every three months after that.

Currently on third-line ART with TLD plus ritonavir- 
boosted darunavir, the VL is undetectable, and the CD4 
count is 950 cells/mm3.The complete blood count (CBC) 
parameters were also checked, and they were all within 
acceptable bounds.

Clinically, she is doing a lot better than she was before, 
and she is now a determined and upbeat client who has an 
appointment at our hospital every three months.

She is the mother of three children, the oldest of whom is 21 
years old and the youngest of whom is 8 years old, and all of 
her children have negative RVI (Retroviral Infection) serosta
tus. Her husband is also an RVI patient who takes his medica
tion on a regular basis and has a viral load that is undetectable. 
They work as elementary school teachers and claim that their 
monthly salary is sufficient to support their family.

Discussion
To prevent HIV disease progression and the emergence of 
drug-resistant virus, the standard of care in HIV manage
ment is to suppress plasma HIV RNA as much as possible. 
Achieving virologic suppression in HIV-infected patients 
with drug-resistant virus can be difficult; however, 
advances in drug development have allowed for significant 
progress in the treatment of this patient population, even 
among those who have resistance to one or two classes of 
antiretroviral agents.20

Patients who have been diagnosed with second-line failure 
should be started on third-line therapy. The treatment goal for 
patients with drug-resistant viruses who have failed multiple 
regimens remains to reduce the viral load to below the detec
tion level, or, if this is not possible, to the lowest level possible. 
Based on this case, we believe that combining TLD with 
ritonavir-boosted darunavir (DRV/r) for patients 
experiencing second-line ART virologic failure is typically 
recommended. However, because this is most likely a last 
resort, the issue should be discussed with an experienced 
HIV care and treatment physician as well as the patient. In 

this particular case, there were no adherence issues, and she 
was actually motivated to be put on this regimen after extensive 
discussion with the care provider. Before switching to a third- 
line regimen, it is best to check for adherence and patient 
readiness to ensure the desired outcome, undetectable viral 
load.6,12–14,21–23

Because of the presumed potency of this new genera
tion PI, the managing team had high hopes for 
a suppressed viral load in this patient, which was met. 
Because genotyping is not available in our setting, the 
NRTI regimen combination is continued, and 
a pharmacologically boosted PI is used as the third 
agent. In this case, the selection of NRTIs is based on 
convenience and tolerability rather than resistance pat
terns. This is exactly what we did in this particular case. 
According to various sources, pharmacologically enhanced 
darunavir is preferable to lopinavir/ritonavir when it 
comes to tolerability and efficacy.5,6,9,10,24–26

Transitioning to this new regimen, on the other hand, 
necessitates careful clinical and programmatic considera
tions because Darunavir has been linked to serious side 
effects such as dyslipidaemia,27 cholestatic hepatitis,28 and 
peripheral neuropathy.29

According to new research, ritonavir-boosted darunavir 
can now be used as a first-line protease inhibitor in 
patients starting antiretroviral therapy and meeting the 
criteria for second-line treatment failure. It’s critical to 
monitor the safety and efficacy of this newly initiated 
ART regimen in our patients.6,24,26

Conclusion
Third-line ART therapy, which was once thought to be 
a salvageable treatment, is now the primary option 
for second-line ART failure. TLD in combination with 
ritonavir boosted Darunavir is found to be effective at 
lowering viral loads in the blood below detectable limits. 
Even though there is paucity of data with the use of 3rd 
line ART regimen in Ethiopia, access to 3rd line ART 
containing ritonavir-boosted darunavir is advised because 
it has been found to be an effective alternative for patients 
who have failed second-line ART. We recommend that 
more research be done with a larger sample size, and 
that the findings in this paper be used with caution.

Acknowledgment
The authors would like to thank all the individuals who 
contributed to the betterment of this client and the com
pletion of this paperwork.

Research and Reports in Tropical Medicine 2021:12                                                                          https://doi.org/10.2147/RRTM.S341711                                                                                                                                                                                                                       

DovePress                                                                                                                         
265

Dovepress                                                                                                                                                         Ketema et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Author Contributions
All authors made a significant contribution to the work 
reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or 
in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be 
published; have agreed on the journal to which the article has 
been submitted; and agree to be accountable for all aspects of 
the work.

Disclosure
The authors report no conflicts of interest for this work.

References
1. Liu Z, Tran TT, Pham L, et al. Darunavir-resistant HIV-1 protease 

constructs uphold a conformational selection hypothesis for drug 
resistance. MDP J Virus. 2020;12(11):1275. doi:10.3390/v12111275

2. Cahn P, Pozniak AL, Mingrone H, et al. Dolutegravir versus ralte
gravir in antiretroviral-experienced, integrase-inhibitor-naive adults 
with HIV: week 48 results from the randomised, double-blind, 
non-inferiority SAILING study. Lancet. 2013;382(9893):700. 
doi:10.1016/S0140-6736(13)61221-0

3. Castagna A, Maggiolo F, Penco G, et al. Dolutegravir in 
antiretroviral-experienced patients with raltegravir- and/or 
elvitegravir-resistant HIV-1: 24-week results of the Phase III VIKING-3 
study. J Infect Dis. 2014;210(3):354. doi:10.1093/infdis/jiu051

4. World Health Organization. Update of recommendations on first- and 
second-line antiretroviral regimens; 2018:3–6. Available from: https:// 
apps.who.int/iris/handle/10665/277395. Accessed August, 2021.

5. FMoHo E. National consolidated guidelines for comprehensive HIV 
prevention, care and treatment; 2018.

6. Federal Democratic Republic of Ethiopia. Implementation Manual 
for DTG Rollout and ART Optimization in Ethiopia. 2019:7–15

7. Landovitz RJ, Ribaudo HJ, Ofotokun I, et al. Efficacy and tolerability 
of atazanavir, raltegravir, or darunavir with FTC/tenofovir: ACTG 
5257. Presented the Conference on Retroviruses and Opporutnistic 
Infections. Boston, MA; 2014.

8. Grinsztejn B, Hughes MD, Ritz J, et al. Results of ACTG A5288: 
a strategy study in RLS for 3rd-line ART candidates. Presented at 
CROI 2018 4–7 March 2018. Boston; 2018.

9. Günthard HF, Saag MS, Benson,CA, et al. Antiretroviral drugs for 
treatment and prevention of HIV Infection in adults: 2016 
Recommendations of the International Antiviral Society-USA 
Panel. JAMA. 2016;316(2):191. doi:10.1001/jama.2016.8900

10. Benjamin J, Eckhardt R. Drugs for HIV Infection. Infect Dis. 2017;1 
(1):1–22.

11. Paintsil E. Antiviral Agents. In: Encyclopedia of Microbiology; 2009.

12. Scholar E. The comprehensive pharmacology of darunavir; 2009.
13. Christine J, Kubin SMH. Antiretroviral agents. Infectious Diseases; 

2010.
14. Ibrahim A, Darwish AA. Darunavir: a comprehensive profile; 2021.
15. Eris Cani BSP. A worldwide yearly survey of new data in adverse 

drug reactions. In: Side Effects of Drugs Annual; 2019.
16. Lartey M. A worldwide yearly survey of new data in adverse drug 

reactions and interactions. In: Side Effects of Drugs Annual; 2012.
17. Athe MN, Tsibris MSH. Antiretroviral Therapy for Human 

Immunodeficiency Virus Infection. In: Mandell, Douglas, and 
Bennett’s Principles and Practice of Infectious Diseases; 2015.

18. Ferdinand WNM, Wit PAV. New HIV drug developmet. In: Global 
HIV/AIDS Medicine; 2008.

19. Adisu ZAA, Nega M, Alemayehu B, et al. Incidence and factors 
associated with treatment failure among HIV infected adolescent and 
adult patients on second-line antiretroviral therapy in public hospitals 
of Northern Ethiopia: multicenter retrospective study. PLoS One. 
2020;15(9):e0239191.

20. Gibert CL. Treatment Guidelines for the Use of Antiretroviral Agents 
in HIV-Infected Adults and Adolescents. Federal practitioner. 
2016;33(Suppl 3):31S.

21. Clutter DSJ, Bertagnolio MR, Shafer S. HIV-1 drug resistance and 
resistance testing. Infect Genet Evol. 2016;46:292–307. doi:10.1016/ 
j.meegid.2016.08.031

22. Wensing A, Gunthard H, Johnson V, et al. 2017 update of the drug 
resistance Mutations in HIV-1. Top Antivir Med. 2017;24:132–133.

23. Feder A, Shafer R, Petrov D, et al. More effective drugs lead to 
harder selective sweeps in the evolution of drug resistance in HIV-1. 
Elife. 2016;5:e10670. doi:10.7554/eLife.10670

24. Kumarasamy N, Boyd MA, Kumarasamy N, Moore CL. Ritonavir- 
boosted lopinavir plus nucleoside or nucleotide reverse transcriptase 
inhibitors versus ritonavir-boosted lopinavir plus raltegravir for treat
ment of HIV-1 infection in adults with virological failure of 
a standard first-line ART regimen (SECOND-LINE): a randomised, 
open-label, non-inferiority study. Lancet. 2013;381(9883):2091. 
doi:10.1016/S0140-6736(13)61164-2

25. Paton NI, Kityo C, Hoppe A, et al. Assessment of second-line 
antiretroviral regimens for HIV therapy in Africa. N Engl J Med. 
2014;371(3):234. doi:10.1056/NEJMoa1311274

26. Molina JM, Cohen C, Katlama C, et al. Safety and efficacy of 
darunavir (TMC114) with low-dose ritonavir in 
treatment-experienced patients. J Acquir Immune Defic Syndr. 
2007;46(1):24–31. doi:10.1097/QAI.0b013e3181359cfb

27. Turner E, Overton EA, Baraldi E, Tomaka F. Effect of darunavir on 
lipid profile in HIV-infected patients. HIV Clin Trials. 2012;13 
(5):256–270.

28. Nina Yancheva N, Tzonev R. A case of late presentation of 
darunavir-related cholestatic hepatitis. Int J STD AIDS. 2019;30 
(6):620–622. doi:10.1177/0956462419826723

29. Lorber M. A case of possible Darunavir/ritonavir-induced peripheral 
neuropathy. J Int Assoc Provid AIDS Care. 2013;12(3):162–165.

Research and Reports in Tropical Medicine                                                                                       Dovepress 

Publish your work in this journal 
Research and Reports in Tropical Medicine is an international, peer- 
reviewed, open access journal publishing original research, case 
reports, editorials, reviews and commentaries on all areas of tropical 
medicine, including: Diseases and medicine in tropical regions; 
Entomology; Epidemiology; Health economics issues; Infectious dis
ease; Laboratory science and new technology in tropical medicine; 

Parasitology; Public health medicine/health care policy in tropical 
regions; and Microbiology. The manuscript management system is 
completely online and includes a very quick and fair peer-review 
system. Visit http://www.dovepress.com/testimonials.php to read 
real quotes from published authors.   

Submit your manuscript here: http://www.dovepress.com/research-and-reports-in-tropical-medicine-journal

DovePress                                                                                              Research and Reports in Tropical Medicine 2021:12 266

Ketema et al                                                                                                                                                          Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.3390/v12111275
https://doi.org/10.1016/S0140-6736(13)61221-0
https://doi.org/10.1093/infdis/jiu051
https://apps.who.int/iris/handle/10665/277395
https://apps.who.int/iris/handle/10665/277395
https://doi.org/10.1001/jama.2016.8900
https://doi.org/10.1016/j.meegid.2016.08.031
https://doi.org/10.1016/j.meegid.2016.08.031
https://doi.org/10.7554/eLife.10670
https://doi.org/10.1016/S0140-6736(13)61164-2
https://doi.org/10.1056/NEJMoa1311274
https://doi.org/10.1097/QAI.0b013e3181359cfb
https://doi.org/10.1177/0956462419826723
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Ethical Review
	Case Presentation
	Discussion
	Conclusion
	Acknowledgment
	Author Contributions
	Disclosure
	References

