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Introduction 
 
Pre-exposure prophylaxis (PrEP) for prevention of HIV infec-
tion was approved by the US Food and Drug Administration in 
2012.1 It is recognized as a mainstay in the fight to end the 
worldwide HIV/AIDS pandemic. Side effects from the 
medications used for PrEP may impact adherence with the 
medication, and when severe or persistent may lead to discon-
tinuation of therapy. This vignette highlights an uncommon side 
effect of PrEP and subsequent management. 
 
Presentation 
 
An asymptomatic 46-year-old man who has sex with men 
(MSM) with a past medical history significant for anxiety was 
seen following a change in his relationship status. He 
anticipated the likelihood of new sexual partners and requested 
to start PrEP to prevent HIV infection. His evaluation included: 
negative 4th generation HIV antigen/antibody testing; negative 
RPR; negative urine, oropharyngeal and rectal gonorrhea/ 
chlamydia PCR; confirmed hepatitis B vaccination status; 
normal serum creatinine and urinalysis. Following a discussion 
of risks and benefits, he was started on tenofovir disoproxil 
fumarate/emtricitabine (TDF/FTC) fixed dose combination for 
PrEP and advised to continue condom usage for prevention of 
other sexually transmitted infections.  
 
The patient returned with a new complaint of acute dizziness. 
The patient had taken a first dose of TDF/FTC the prior 
morning, without other new or changes in medication. Ap-
proximately 12 hours after taking TDF/FTC he had acute onset 
of dizziness, which was described as room spinning. Vertigo 
was associated with generalized sensation of pressure in the 
head as well as nausea and an episode of vomiting. He denied 
diarrhea and abdominal bloating. These symptoms improved 
with rest in a dark room and were exacerbated by movement. 
His symptoms worsened during the encounter and he received 
a bolus of parenteral normal saline and ondansetron, which 
provided relief. TDF/FTC was discontinued, and the patient 
was referred to an HIV medicine specialist for presumed 
adverse reaction and consideration of alternatives. 
 
He was seen a week later and reported symptoms had slowly 
resolved over 3 days, without recurrence. The patient remained 
concerned about the possibility of future HIV infection and was 
interested in attempting tenofovir alafenamide/emtricitabine 
(TAF/FTC) as an alternative to TDF/FTC for PrEP. Telephone 
follow-up was completed one week after starting TAF/FTC,  

 
 
and the patient denied any side effects following the medication 
change. 
 
Discussion 
 
TDF/FTC for pre-exposure prophylaxis is highly effective in 
preventing the transmission of HIV. In cis-gendered MSM it is 
96-99% effective in preventing HIV infection with good ad-
herence and when protective levels are detectable in blood.2,3 It 
is also effective in reducing HIV transmission in heterosexual 
men and women by 90% when the drug is detectable in blood.4 
Once daily administration of TDF/FTC for sexually active 
adults was approved by the FDA in 2012.1 Since approval, there 
has been widespread uptake primarily among MSM, barriers in 
cost and insurance coverage limiting use in the 1.1 million 
estimated to be at risk of HIV infection in the United States.5 In 
2019, the United States Preventative Services Taskforce added 
the use of PrEP for individuals at high risk of HIV exposure as 
a class A recommendation.6 
 
In general, TDF/FTC is well tolerated, and severe side effects 
are uncommon. The most common side effect of TDF/FTC in 
HIV uninfected people is nausea in approximately 9% and 
frequently resolves after the first month.2 Other common side 
effects of TDF/FTC are diarrhea, headache and dizziness, but 
these are rarely significant enough to necessitate discon-
tinuation of the drug.7 More familiar to many providers is the 
risk of renal dysfunction including decreases in eGFR, proximal 
renal tubular dysfunction, and Fanconi Syndrome, which are 
caused by the TDF component of the fixed dose formulation.8 
TDF has also been shown to decrease bone mineral density in 
some patients, although degree of clinical relevance in patients 
taking it for PrEP is still unclear. 
 
Concern for nephrotoxicity and decreased bone mineral density 
with TDF/FTC lead to the development of TAF/FTC. TAF is a 
novel prodrug of tenofovir that is metabolized into its active 
component intracellularly, thereby decreasing systemic expo-
sure to the active drug.9 This novel formulation shows 
statistically significant differences that favor TAF with respect 
to renal function and bone health. In a 96-week trial, TAF/FTC 
was found to be non-inferior to TDF/FTC for PrEP in MSM and 
transgender women.10 It received FDA approval for this indica-
tion in fall of 2019.11 Other adverse effects were similar 
between the two drugs although nausea was more common with 



  
 
TAF/FTC and headache was more common with TDF/FTC. 
Dizziness was not reported as a side effect in this study. 
 
Although both TDF and TAF are both pro-drugs of tenofovir, 
their respective adverse effect profiles are different. To date, 
large trials comparing these two drugs both for the treatment of 
HIV-1 as well as for HIV-1 prevention have focused primarily 
on adverse effects on renal function and bone mineral density. 
The same attention has not been applied to other adverse effects 
because they are less likely to rise to the level of clinical 
significance. TDF/FTC remains the preferred option for PrEP, 
but TAF/FTC is an alternative for those with renal dysfunction 
or decreased bone mineral density. It may be an alternative for 
MSM and transgender women who are unable to tolerate 
adverse effects of TDF/FTC. TAF/FTC for PrEP has not been 
studied in other populations.  
 
Conclusion 
 
PrEP with TDF/FTC is highly efficacious for the prevention of 
HIV transmission and is the preferred agent for PrEP based on 
efficacy, tolerability and years of experience. TAF/FTC is non-
inferior to TDF/FTC for PrEP and is an alternative for those 
with or at risk for kidney disease, or osteoporosis/osteopenia. It 
is also an alternative for those with intolerable side effects to 
TDF/FTC. 
 
REFERENCES 
 
1. U.S. Food and Drug Administration Approves Gilead’s 

Truvada for Reducing the Risk of Acquiring HIV; 2012. 
Available at: https://www.gilead.com/news-and-press/ 
press-room/press-releases/2012/7/us-food-and-drug-
administration-approves-gileads-truvada-for-reducing-
the-risk-of-acquiring-hiv. Accessed June 7, 2020. 

2. Grant RM, Lama JR, Anderson PL, McMahan V, Liu 
AY, Vargas L, Goicochea P, Casapía M, Guanira-
Carranza JV, Ramirez-Cardich ME, Montoya-Herrera 
O, Fernández T, Veloso VG, Buchbinder SP, 
Chariyalertsak S, Schechter M, Bekker LG, Mayer 
KH, Kallás EG, Amico KR, Mulligan K, Bushman LR, 
Hance RJ, Ganoza C, Defechereux P, Postle B, Wang F, 
McConnell JJ, Zheng JH, Lee J, Rooney JF, Jaffe HS, 
Martinez AI, Burns DN, Glidden DV; iPrEx Study 
Team. Preexposure chemoprophylaxis for HIV prevention 
in men who have sex with men. N Engl J Med. 2010 Dec 
30;363(27):2587-99. doi: 10.1056/NEJMoa1011205. Epub 
2010 Nov 23. PMID: 21091279; PMCID: PMC3079639. 

3. McCormack S, Dunn DT, Desai M, Dolling DI, Gafos 
M, Gilson R, Sullivan AK, Clarke A, Reeves I, 
Schembri G, Mackie N, Bowman C, Lacey CJ, Apea V, 
Brady M, Fox J, Taylor S, Antonucci S, Khoo SH, 
Rooney J, Nardone A, Fisher M, McOwan A, Phillips 
AN, Johnson AM, Gazzard B, Gill ON. Pre-exposure 
prophylaxis to prevent the acquisition of HIV-1 infection 
(PROUD): effectiveness results from the pilot phase of a 
pragmatic open-label randomised trial. Lancet. 2016 Jan 
2;387(10013):53-60. doi: 10.1016/S0140-6736(15)00056-

2. Epub 2015 Sep 9. PMID: 26364263; PMCID: 
PMC4700047. 

4. Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell 
JD, Wangisi J, Tappero JW, Bukusi EA, Cohen CR, 
Katabira E, Ronald A, Tumwesigye E, Were E, Fife 
KH, Kiarie J, Farquhar C, John-Stewart G, Kakia A, 
Odoyo J, Mucunguzi A, Nakku-Joloba E, Twesigye R, 
Ngure K, Apaka C, Tamooh H, Gabona F, Mujugira A, 
Panteleeff D, Thomas KK, Kidoguchi L, Krows M, 
Revall J, Morrison S, Haugen H, Emmanuel-Ogier M, 
Ondrejcek L, Coombs RW, Frenkel L, Hendrix C, 
Bumpus NN, Bangsberg D, Haberer JE, Stevens WS, 
Lingappa JR, Celum C; Partners PrEP Study Team. 
Antiretroviral prophylaxis for HIV prevention in 
heterosexual men and women. N Engl J Med. 2012 Aug 
2;367(5):399-410. doi: 10.1056/NEJMoa1108524. Epub 
2012 Jul 11. PMID: 22784037; PMCID: PMC3770474. 

5. Huang YA, Zhu W, Smith DK, Harris N, Hoover KW. 
HIV Preexposure Prophylaxis, by Race and Ethnicity - 
United States, 2014-2016. MMWR Morb Mortal Wkly Rep. 
2018 Oct 19;67(41):1147-1150. doi: 10.15585/mmwr. 
mm6741a3. PMID: 30335734; PMCID: PMC6193685. 

6. US Preventive Services Task Force, Owens DK, 
Davidson KW, Krist AH, Barry MJ, Cabana M, 
Caughey AB, Curry SJ, Doubeni CA, Epling JW Jr, 
Kubik M, Landefeld CS, Mangione CM, Pbert L, 
Silverstein M, Simon MA, Tseng CW, Wong JB. 
Preexposure Prophylaxis for the Prevention of HIV 
Infection: US Preventive Services Task Force Recom-
mendation Statement. JAMA. 2019 Jun 11;321(22):2203-
2213. doi: 10.1001/jama.2019.6390. PMID: 31184747. 

7. Ustianowski A, Arends JE. Tenofovir: What We Have 
Learnt After 7.5 Million Person-Years of Use. Infect Dis 
Ther. 2015 Jun;4(2):145-57. doi: 10.1007/s40121-015-
0070-1. Epub 2015 Jun 2. PMID: 26032649; PMCID: 
PMC4471058. 

8. Pozniak A. Tenofovir: what have over 1 million years of 
patient experience taught us? Int J Clin Pract. 2008 Aug; 
62(8):1285-93. doi: 10.1111/j.1742-1241.2008.01817.x. 
PMID: 18705824. 

9. Lee WA, He GX, Eisenberg E, Cihlar T, Swaminathan 
S, Mulato A, Cundy KC. Selective intracellular activation 
of a novel prodrug of the human immunodeficiency virus 
reverse transcriptase inhibitor tenofovir leads to 
preferential distribution and accumulation in lymphatic 
tissue. Antimicrob Agents Chemother. 2005 May;49(5): 
1898-906. doi: 10.1128/AAC.49.5.1898-1906.2005. 
PMID: 15855512; PMCID: PMC1087627.  

10. Hare CB, Coll J, Ruane P, Molina JM, Mayer KH, 
Jessen H, Grant RM, De Wet JJ, Thompson M, DeJesus 
E, Ebrahimi R, Giler RM, Das M, Brainard D, 
McCallister S. The phase 3 DISCOVER study: daily 
F/TAF or F/TDF for HIV preexposure prophylaxis. CROI; 
2019 Mar 4-7; Seattle, WA. Available at: 
http://www.croiconference.org/sessions/phase-3-discover-
study-daily-ftaf-or-ftdf-hiv-preexposure-prophylaxis. 

 



  
 
11. FDA approves second drug to prevent HIV infection as 

part of ongoing efforts to end the HIV epidemic; 2019. 
Available at: https://www.fda.gov/news-events/press-
announcements/fda-approves-second-drug-prevent-hiv-
infection-part-ongoing-efforts-end-hiv-epidemic. 
Accessed June 7, 2020. 

 
 
 


