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HIV Progression
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HIV'S
EFFECTS
ON THE
BODY

~——— FLU-LIKE SYMPTOMS
Such as fever, chills, and
night sweats

e ANXIETY AND
DEMENTIA DEPRESSION
FATIGUE SEIZURES

MOUTH ULCERS
Could be the result of an
infection such as herpes

SWOLLEN GLANDS
Could mean the body is trying
to fight off an infection

HEART STRAIN

EATING PROBLEMS
Could result from problems
_# affecting the mouth, tongue,
4 or esophagus

TONGUE TROUBLE —
Such as inflammation, lesions,
or white patches

COUGH

May be a sign of tuberculosis
or other serious pulmonary
infections

RESPIRATORY
INFECTION

NEUROPATHY —{ \ / «—==— SHINGLES
/{5 7<—~ DIARRHEA
A May be more severe or

IMMUNE SYSTEM
UNDER ATTACK

Increased vulnerability to
disease and infection as
the virus reproduces

become chronic in a
person with HIV

BUMPY SKIN

ITCHINESS

A common symptom of some
of the skin-related disorders
associated with HIV

SKIN SORES

ACHES AND PAINS ——

BALANCE ISSUES



HOW DOES ANTIRETROVIRAL
THERAPY WORK?
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WHAT ARE THE GOALS OF ART?

Prevent

transmission 1-6 months + 6 months = L e
NO RISK
to ACHIEVE to MAINTAIN of transmitting HIV to a
undetectable undetectable viral load sexual partner

viral load after first undetectable

test result a5 long as you continue treatment

and maintain an undetectable viral
load

Decrease

' Improve
oroni - N e | N
opportunistic Immune
| . function
infections
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COMMON ANTIRETROVIRAL DRUGS
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Protease inhibitors

4 (yr @ Fusion T
&)

el Assemb

/ o = Viruscore\.® Iy

P S structure
A VA VAN o Nucleus R
Viral RNA Vi a ;
V. Q S
@ Reverse transcription ¢ N e s,
N e *

~ \ \
// \—:——/
( @ Transcription

NRTIs //
k ,/,/ ll

NTATAK v o \\

f - \ \

Viral DNA ] ® _ v

—_ } =3 '”
\
\\\ Created in BioRender.com bio




ART EFFECTS ON MITOCHONDRIA

W IOCHONDR, ,

THE POWERHOUSE
OF THE CELL



IMPACTS OF ART EXPOSURE DURING
PREGNANCY

= I

COGNITIVE LANGUAGE AUDITORY
DEVELOPMENT DEVELOPMENT FUNCTION




OTHER USES FOR ANTIRETROVIRAL DRUGS

COVID-19 HEPATITIS




AUDITORY EFFECTS
OF HIV & ART




OTOTOXICITY

Damage to the audiovestibular
system as a result of a drug or

chemical exposure. Symptoms may
include:

Hearing loss
Tinnitus
Balance disturbances

Cochleotoxicity or
vestibulotoxicity may be used to
refer to toxicity only to the
cochlea or vestibular system,
respectively.




AUDITORY IMPACTS OF HIV IN ADULTS

1. Adults with HIV have greater incidence of HL that those without, as measured
by both low and high frequency PTA (Torre et al., 2015)
a. This is seen across countries, though the incidence varies from 9-26%
, (Khoza-Shangase, 2018; Matas et al., 2017; Millar et al., 2020; Van der
| Westhuizen et al., 2013)
b. Other groups (Buckey et al., 2019; Torre et al., 2017) report no
effects of HIV on auditory thresholds
2. People with HIV had longer ABR Wave I, III, and V latencies, prolonged ABR
I-V interpeak latency, and a prolonged P300 latency (Matas et al., 2017)

a. Those with AIDS had a decreased middle latency Pa amplitude when
compared to HIV and non-HIV groups.
3. Mixed findings related to DPOAE
a. Decreased amplitudes over time (Buckey et al., 2019)
? b. No difference (Torre et al., 2014)



AUDITORY IMPACTS OF HIV IN CHILDREN
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ART DRUG EFFECTS ON OHCs

B Cell Viability - 48 hrs

Normalized Value
[« <N«

( Abacavir

AZT

Delavirdine

!

Didenosine

( Efavirenz

Emtricitabine

Indinavir

Lamivudine

( Nelfinavir

10uM
50 uyM
100 uM
150 uM
200 uM
300 uM

500 uM
750 uyM
1mM

10 yM
50 uM
100 uM
150 uM
200 uM

RS

tavudine

Tenofovir

0

Zalcitabine




\WHEN YOU SEE A CLAIM THAT A
COMMON DRUG OR VITAMIN “KILLS
CANCER CELLS IN A PETRI DISH

KEEP IN MIND:

S0 DOES A HANDGUN.




AUDITORY IMPACTS OF ART

~£ 1. Marra et al., 1987
a. 2.2 OR of HL in pts on ART
2. Bektas et al., 2668
/i;> (é:? a. No differences in ABR or DPOAE threshold after 12 weeks of

AZT+3TC exposure

D

)

J 3. Khoza-Shangase, 2018
a. More self-reported hearing difficulty after 6 mos of ART

4. Minhas et al., 2618
@ip a. TDF+3TC+EFV caused no change in hearing over 6-month period in
ART nalve pts.



AUDITORY IMPACTS OF ART
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AUDITORY IMPACTS OF ART DURING
PREGNANCY

1. Poblano et al., 2004
? a. Sig. delays in ABR I latency and I-III interpeak latency for PHEU
exposed to AZT or AZT+3TC
2. Fasunla et al. 2014
? a. 1in utero exposure to HIV more likely to result in failed hearing
screening and confirmed HL on ABR
b. Sig. relationship between maternal viral load during pregnancy and HL
c. Did not control for whether or not mothers were taking ART
3. Fasunla et al., 2018
(7~ a. Children exposed to ART in utero and born HIV- have higher ABR
thresholds at birth than unexposed
b. Thresholds worsened over first 9 months of life
4, Torre et al., 2017
a. No specific ART drug was related to an increased likelihood of hearing
/€§§> screening failure using DPOAE, AABR, or both
b. Incredibly wide range of variability in auditory outcomes, even after
adjusting for factors like birth weight, gestational age, and other
drug exposures during pregnancy
c. Lower OR for TDF exposure in 1st trimester than other ARTs



ABR Threshold (dB SPL)
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AUDITORY IMPACTS OF ART DURING

PREGNANCY (PRE-CLINICAL)

—— Group 4
—&— Group §

Frequency (kHz)

T
24

T
32

DPOAE Threshold (dB SPL)

-
[=2] 2] o
o o o
| | ]

H
o
|

N
o
|

o
|

4

8

Wean DPOAE

12 16
Frequency (kHz)

24

32



AUDITORY IMPACTS OF ART DURING
PREGNANCY
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SYNERGISTIC INTERACTIONS

1. PLWH are at greater risk for opportunistic infections like TB and MRSA
(Cenizal et al., 20068) and certain forms of cancer that can be treated with
platin-based chemotherapy (Quatan et al., 2005)

2. Multiple factors related to HIV and ARTs suggest that these patients may be
at greater risk for HL from these therapies.

3. Noise + ART (Bektas et al., 2008)

:??" a. After 1hr 185 dB SPL noise, higher DPOAEs in ART group than control.
Q::? Still no difference in ABR threshold
4. Kanamycin + ARTS (DeBacker et al., in press)
a. Mice exposed to ARTs during pregnancy and breastfeeding had
? C_), ' significantly greater aminoglycoside-induced HL than controls

G2 b. This difference was worst for animals exposed to cocktails containing

tenofovir and efavirenz.

5. Aminoglycosides + ART (Harris et al., 2012)

g O a. 70% of patients with HIV developed aminoglycoside-induced HL vs. 42% of

o HIV- patients



OTOTOXICITY
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MONITORING HIV-RELATED OTOTOXICITY

N [ -

HIGH FREQUENCIES SPEECH IN NOISE ABR

6 Annual

Baseline
/Pre-Tx

follow-
up

months
into Tx




CURRENT OTOTOXICITY MANAGEMENT
GUIDELINES



INTERNATIONAL OTOTOXICITY MANAGEMENT
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QUESTIONS?

james.debacker@va.gov



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr

