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Outline/Objectives

• HIV screening and diagnosis
• HIV treatment dilemmas and new 2020 treatment guidelines
• Prevention and Management of select opportunistic infections
• HIV and COVID-19



“It is time to close the book on infectious diseases, and declare the war 
against pestilence won.”—US Surgeon General, Dr William H Stewart, 
1965-69

Disease Max. Cases (year) # in 2010 % Reduction

Diphtheria 206,939 (1921) 0 100

Invasive HiB (<5y) 20,000 (1984) 23 99

Measles 894,135 (1941) 63 99

Mumps 152,209 (1968) 2612* 98

Pertussis 265,269 (1934) 27,550 89

Polio 21,269 (1952) 0 100

Rubella 57,686 (1969) 5 99

Rubella (congenital) 20,000 (1965) 0 100

Tetanus 601 (1948) 26 95

MMWR 2012;59:1-111. *66% outbreak associated



HIV Epidemiology

• Prevalence:  40 million
• Incidence (2003): 5 million

• ~41,000/yr in US

• 95% live in developing countries
• Sub Saharan Africa accounts for 70%

• AIDS related mortality (2003): 3 million
• 4th leading cause of death worldwide

UNAIDS (Joint United Nations Programme on HIV/AIDS).  2005. AIDS Epidemic Update: December 2005. UNAIDS, Geneva, 
Switzerland. 

CDC. HIV/AIDS Surveillance Report 2002;14:1-48. 



6300 new HIV infections per day worldwide

• 95% in low/middle income countries
• 700 are <15 years old
• 5500 are >15 years old

• 47% female
• 39% aged 15-24



Putting HIV Mortality Rates in Context

Disease Incidence Annual Mortality Rate

HIV 2.1 million 1.5 million (2013)

Malaria 207 million 627,000 (2012)

Influenza ~3 million 250,000-500,000

Measles 355,000 145,700 (2013)

Poliomyelitis 350,000 (1988) ~35,000 (1988)

Ebola* 15,935 (23Nov14) 5689

Plague 783 (2013) 126

TB 9.6 million (2014) 1.5 million (2014)

Typhoid Fever 16.5 million 600,000

Hepatitis C >5 million 350,000-700,000

http://www.who.int/mediacentre/factsheets/fs094/en/ http://www.who.int/mediacentre/factsheets/fs114/en/
http://www.who.int/mediacentre/factsheets/fs286/en/

http://www.who.int/mediacentre/factsheets/fs094/en/
http://www.who.int/mediacentre/factsheets/fs114/en/


HIV Epidemiology
U.S. Africa Global Total

HIV incidence 49,273 1.6 million 2.5 million

HIV prevalence 1.2 million 25 million 35.3 million

HIV mortality 
(2013)

7,683 1.1 million 1.5 million

TB incidence 9,582 2.3 million 8.6 million

% TB with HIV 
infection

10% >60% >40%

HIV-TB mortality <500 250,000 320,000

HIV-Cryptococcal
meningitis mortality

<900 450,000 >500,000

http://www.cdc.gov/nchs/fastats/aids-hiv.htm http://www.cdc.gov/hiv/statistics/basics/ataglance.html
http://www.usaid.gov/news-information/fact-sheets/twin-epidemics-hiv-and-tb-co-infection

Total Global HIV mortality since start of the epidemic:  >39 million
Total U.S. HIV mortality since the start of the epidemic:  648,459

http://www.cdc.gov/nchs/fastats/aids-hiv.htm
http://www.cdc.gov/hiv/statistics/basics/ataglance.html


Opportunistic Infections Drive HIV-associated Mortality Rates

Moore RD, Chaisson RE.  Ann Intern Med 1996;124:633-642.
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Delivering on the Promise of an AIDS Free Generation 
by 2030

90% of PLHIV 
will know their 

HIV status

90% of all 
people 

diagnosed with 
HIV & eligible 
for ART will 
receive and 
remain on 

antiretroviral 
therapy

90% of all 
people 

receiving 
antiretroviral 
therapy will 

have durable 
viral 

suppression

• UNAIDS Proposed 90/90/90 Initiative for 2020

• Accelerating Children’s HIV/AIDS Treatment Initiative
End result:  73% of all PLHIV will be virally suppressed



Barriers to Closing Gaps in Cascade of Care

• Healthcare system issues
• HIV information systems
• Laboratory capacity (eg. Average CD4 machine runs 4 samples per day)
• Procurement and supply management systems
• ART availability, delivery, and retention in care

• Health workforce challenges
• Stigma/Discrimination
• Criminalization of HIV

Gardner EM et al.  Lancet Inf Dis 2014;14:5-6.



Impact of ART on Life Expectancy

World Bank 2014





Continuum of Multi-Disciplinary Care

Voluntary Medical Circumcision



Screening for HIV

• Your first patient of the day is a 25-year-old heterosexual woman, 
currently not sexually active, who has had one lifetime sexual partner.  
She has no other risk factors for HIV exposure.  She presents to your 
clinic requesting HIV testing.  Do you offer her an HIV test?

• Yes
• No



Screening for HIV

• USPSTF A (2013, 2019): Screen everyone age 15-65 years old
• Screen above and below that age range if increased risk

• Scant evidence for interval of screening; more frequent in high risk populations

• Other related screening:
• Screen all sexually active women <24 years old for chlamydia and gonorrhea (USPSTF B; 

2014)
• Prevalence of GC and chlamydia peak in late teens and early twenties amongst both men and women
• Rescreen over age 24 based on continuing exposure (eg. MSM 3-site screening)

• Screen pregnant women and those at increased risk for syphilis
• RFs:  MSM, CSWs, persons who exchange sex for drugs, and those in adult correctional facilities
• 2013: 91% of new syphilis cases in men. 75% in MSM





Abbreviated Treatment Cascade: 
U.S., July 2012

1st 90

2nd 90

3rd 90

Gardner E, et al. CID 2011:52 (Mar 15) Fauci AS et al.  Nature Imm 2013;14:1104-1107.



Case

• A 32-year-old man with no medical history develops fever, fatigue, 
headache, and pharyngitis approximately 10 days after an 
unprotected encounter with a known HIV-positive individual.  You are 
evaluating the patient 15 days after the high-risk sexual exposure and 
he remains mildly symptomatic.  Which one of the following is the 
most appropriate test to evaluate for HIV infection in this patient?  

• A) CD4 count
• B) Highly-sensitive ELISA
• C) Fourth generation combination immunoassay (EIA)
• D) Western Blot



Sequence of appearance of lab markers of 
HIV-1 infection



Gag: p17, p24, p55
Pol: p31, p65, p60
Env: gp41, gp120, gp160



Recommended HIV testing algorithim

U.S. CDC; 27June2014.



Lab Criteria: HIV Diagnosis

• Additional testing:
• HBsAg, HCV Ab, RPR, urine gonorrhea/chlamydia NAAT (nucleic acid 

amplification test)



HIV counseling should include:

• Coping with consequences of learning the result
• Potential for discrimination
• Preventing transmission of HIV to others

• Partner services/notification

• HIV reporting as required by law to public health authority
• How to access prevention and supportive services



Importance of Partner Notification

• Range of 1-8 partners identified 
as HIV+ from one index case

• 20% of those partners tested 
were found to be HIV+

• Principles of partner 
notification

• Client centered
• Confidential
• Voluntary
• Free/minimal cost
• Evidence based
• Culturally, linguistically, 

and developmentally 
appropriate

• Accessible & integrative

MMWR (CDC), Nov 7, 2008.  57 (RR09);1-63.



HIV disease progression: Importance of 
Prompt Diagnosis
• After primary infection, the risk of disease progression increases over 

time
• AIDS develops (in absence of ART):

• In <5% within 2 years
• In 20-25% within 6 years
• In 50% within 10 years
• Median decline in CD4:  50cells/uL/year



HIV viral load and rate of CD4 decline

Ann Intern 1997;126:946-54.

HIV viral load is single best predictor 
of progression to AIDS



HIV Treatment and Prevention



• When do you start ART, and if so, which medications?
• It depends on where you practice

• CD4 National ART initiation guidelines:
• U.S. (2016): Treat All
• Indonesia (2014):  <350cells/uL
• Timor L’este (2011):  <350cells/uL

• TB or HBV co-infection, pregnant, serodiscordant couple, 
MSM/PWID/CSW?

• 1st line ART:  2 NRTI + 1 INSTI

• Opportunistic infection prophylaxis?:



Case

• 43 year old HIV+ man has CD4 >600 and HIV RNA 200-400 copies/mL 
over the last 8 years. Do you recommend starting ART?

• A) Yes, all current guidelines recommend starting.
• B) No, he should wait until HIV RNA is >1000 c/mL
• C) No, he should wait until CD4<500
• D) No, he should wait for an HIV-related sign or symptom



When to start ART?



Enrolled 4685 HIV-positive ART-naïve adults with 
CD4>500 at 215 clinical sites in 35 countries starting 
in March 2011

• Randomized to either start ART immediately (at CD4>500) 
or defer treatment until CD4<350

Mean follow-up:  3 years 
Planned to continue study until end of 2016, but 
stopped early due to clear benefit in interim analysis 
in May 2015



START composite endpoint

Risk of developing severe illness or 
death was reduced by 53% among 
those in the early treatment group



Additional Supporting Data for Early ART from the 
TEMPRANO study



TEMPRANO

March 2008-January 2015
2056 HIV+ with CD4>500 in 
Ivory Coast randomized in 2x2 
design to four different 
treatment groups

Intervention Hazard Ratio 95% CI

Deferred ART 
(until 
CD4<500)

1 --

Early ART 
(CD4>500)

0.56 0.41-0.76

No IPT 1 --

IPT 0.65 0.48-0.88

Study conclusion:  risk of death or severe HIV-
related illness lower independently with both 
immediate ART and 6 months IPT



Same-day ART
initiation

• 86 patient with acute/recent HIV infection (<6 months) or advanced disease with 
CD4<200 and found time to virologic suppression was significantly faster in the 
immediate ART group (n=39) at median 1.8 months compared to standard 
universal ART at median 4.3 months

• Loss to follow-up was similar at 10.3% vs 14.9% over a period of at least 6 months 
(some had follow-up out to maximum 24 months)

• Median time to virologic suppression was 56 days vs 79 days
• almost 90% of participants received INSTI-based therapy with 34.7% with initial transmitted 

drug resistance, the vast majority of which was a major NNRTI mutation
• In the RAPID intervention arm, ART was started within 24 hours of the first referral visit in 

94.9% (which corresponded to when HIV test result was disclosed), and this referral visit 
occurred a median of 6 days after HIV test performed

• This is certainly a different time interval than would occur in countries where rapid HIV tests are part of 
the national testing algorithm (eg. PEPFAR)

• Among the non-RAPID arm, time to ART initiation was median 22 days after testing, which 
ended up being about 10 days after initial clinic referral and diagnosis disclosure.



Goal of ART

• Suppress HIV RNA
• Preserve/enhance immune function
• Delay clinical progression of HIV disease (and prolong healthy life)



Approved ART: 2019



DHHS 2019 guidelines

https://clinicalinfo.hiv.gov/sites/default/files/guidelines/documents/GLChunk_11.pdf



IAS-USA ART 2020 guidelines published 14Oct2020

JAMA. 2020;324(16):1651-1669. doi:10.1001/jama.2020.17025



Case

• A 19-year-old man with no medical history was diagnosed with HIV 
during an evaluation for symptomatic gonococcal urethritis.  His CD4 
count is 280 cells/ul, HIV viral load is 220,000 copies/mL, SCr and LFTs 
are normal, HIV genotype exhibits K103N mutation, and HLA-B*5701 
is positive.  What is the best option for initial antiretroviral therapy?

• emtricitabine/tenofovir disoproxil/efavirenz fixed-dose (Atripla)
• emtricitabine/tenofovir disoproxil/rilpivirine fixed-dose (Complera)
• lamivudine/abacavir/dolutegravir fixed-dose (Triumeq)
• emtricitabine/tenofovir alafenamide/dolutegravir (Descovy & Tivicay)



What should we know about Dolutegravir (INSTI)?

• 2nd  generation INSTI, retaining activity even in the presence of 
previously identified mutations that confer resistance to 1st  
generation INSTI

• SPRING-2 and SAILING
• 411 and 715 patients respectively, the findings were that once daily dolutegravir with fixed-

dose nucleoside reverse transcriptase inhibitors (eg. 2 NRTIs with dolutegravir per standard 
dosing guidelines as part of combination antiretroviral therapy) were well-tolerated with 
noninferior efficacy versus previous standard of care

Raffi F et al. Once daily dolutegravir versus raltegravir in antiretroviral-naïve adults with HIV-1 infection: 48 week results from the 
randomized, double-blind, non-inferiority SPRING-2 study.  Lancet 2013;381:734-43.
Cahn P et al. Dolutegravir versus raltegravir in antiretroviral-experience, integrase-inhibitor-naïve adults with HIV: week 48 results from 
the randomized, double-blind, non-inferiority SAILING study. Lancet 2013;382: 700-08.



Date of download:  8/20/2016 Copyright © 2016 American Medical 
Association. All rights reserved.

From: Antiretroviral Drugs for Treatment and Prevention of HIV Infection in Adults: 2016 Recommendations of 
the International Antiviral Society–USA Panel
JAMA. 2016;316(2):191-210. doi:10.1001/jama.2016.8900

Advantages and Disadvantages of Currently Available 
Integrase Strand Transfer Inhibitors



ART: What not to use as initial therapy

• NRTI
• 3 or 4 NRTI combos
• Older meds (didanosine, 

stavudine, zidovudine)

• NNRTI
• Older drugs (delavirdine, 

nevirapine)
• Etravirine

• Protease Inhibitors
• Unboosted PIs
• Older drugs (fosamprenavir, 

indinavir, lopinavir, nelfinavir, 
saquinavir, tipranavir)

• Entry inhibitors
• Enfuvirtide, maraviroc, ibalizumab



ART: What not to use EVER

• Monotherapy
• All-NRTI regimens
• 2-NNRTI regimens
• Unboosted PIs
• Older drugs: delavirdine (DLV), didanosine (ddI), indinavir (IDV), 

nelfinavir (NFV) and stavudine (d4T)
• Two of the same thing: cobicistat and ritonavir; FTC + 3TC; TDF + TAF
• Nevirapine in women (CD4>250), men (CD4>400)
• Etravirine + [FPV/r or TPV/r]—unfavorable drug interactions



Why does ART fail?

• ADHERENCE (acquired drug resistance)
• Baseline transmitted drug resistance
• Prior use of ART
• Less potent ART
• Drug levels and drug interactions
• Tissue reservoir penetration
• Provider inexperience



Case

• An HIV+ patient is failing a second-line ART of TDF + 3TC + ATV/r.  He has no other 
known active medical issues, has no drug allergies, and currently is taking 
tmp/smx for prophylaxis and omeprazole for GERD.  Assuming the patient is 
taking all of their ARVs as directed, what is the best explanation for failing this 
ART regimen?

• A) Intrinsic ARV/r (PI) resistance
• B) Poor oral absorption
• C) Polymorphic drug metabolism (cytochrome P450 effect)
• D) Rapid urinary clearance



Case

• 29 year old man HIV+ on TDF/emtricitabine/atazanavir/ritonavir for 2 
years with HIV RNA <50 c/mL and CD4 200-300 presents for routine 
follow up.  Labs reveal HIV RNA 102 c/mL and CD4  352 cells/uL.  
What do you recommend?

• A) Obtain HIV genotype
• B) Obtain HIV genotype and phenotype
• C) Repeat HIV RNA at next visit
• D) Change regimen to abacavir/lamivudine/dolutegravir to improve 

adherence



HIV resistance





When to change therapy?

Virologic failure
• VL detectable but <200 c/mL 

controversial; one large 
retrospective analysis found no 
increased risk of failure with 
“blips”

• VL persistently >200 c/mL 
(especially >500)  drug 
resistance often likely

Immunologic failure
• No consensus on definition or 

treatment



What to change to?

• Review ART history
• Assess adherence, tolerability, and PK
• Perform resistance testing while on old regimen or within 4 weeks of 

discontinuing
• Identify susceptible drugs/drug classes
• Goal: Design a regimen with 3 fully active agents



Common mutations

• NRTI:
• K65R—tenofovir or abacavir
• M184V—lamivudine and emtricitabine (& abacavir).  Increases susceptibility to 

tenofovir
• “TAMS”: M41L, D67N, K70R, L210W, T215Yresistance to AZT (ZDV)
• T69INS: multi-NRTI resistant
• Q151M, F77L , F116Y: multi-NRTI resistant (note: TDF has activity against Q151M)

• NNRTI
• K103N—Efavirenz and Nevirapine
• M184I + E138K – Rilpivirine

• INSTI
• N155H, Y143C, Q148H/R/K, T66I



ART conclusions

• When to start? All PLHIV, regardless of CD4
• What to start? Excellent options, individualization is key, utilize IAS-

USA and DHHS guidelines
• When to change? Consider virologic response; try to prevent 

emergence of resistance
• What to change to? Use treatment history and genotyping to design 

new regimen with 2-3 active drugs
• Treatment = Prevention



Clinical trials of interventions to prevent sexual transmission of 
HIV-1



HPTN 052: Treatment as Prevention
• RCT: immediate vs delayed ARV for serodiscordant 

couples, n=1763 couples in Africa (54%), Brazil, 
India, Thailand, Boston

• Initial CD4 350-550

• 1:1 immediate ARV vs delayed (when CD4<250 or 
OI)

• Median f/u:  1.7 yrs

• 96% relative reduction in HIV transmissions
• Why?  Sustained suppression of HIV-1 in genital secretions

• 41% relative reduction in HIV-1 related clinical 
events

• HIV treatment as prevention:  “these results 
support the use of ARV treatment as part of a 
public health strategy to reduce the spread of HIV-
1 infection.”



Varying effectiveness of prevention strategies 



External Validity in Applying Prevention/Treatment Strategies

Study Population N RR reduction Effectiveness

iPREX MSM 2500 44% 50%

Partners PrEP Heterosexual
couples

4758 75% 80%

TDF2 Heterosexual 1219 62.2% 80%

FemPrep Women 2120 none 20%



Modeling must take into account realistic long-term 
impact

• In San Diego, CA
• NNT TasP:  17
• NNT PrEP:  100

• $1.6 billion over 10 years for PrEP for highest risk groups will have limited impact 
on local HIV epidemic by itself

• Conclusion:  PrEP, in high incidence countries, can be a cost-effective intervention 
when used in addition to TasP and Test/Treat
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Case

• 48 year old male presents with newly diagnosed HIV infection
• Asymptomatic except for weight loss/fatigue
• Initial labs: HIV RNA 160,000 c/mL; CD4  221 cells/uL
• Started on ART
• 3 month follow up: HIV RNA <20 c/mL; CD4  390 cells/uL



• Assuming he remains undetectable, you could tell him that his risk of 
transmitting HIV to his seronegative partner via sex is:

• A) Virtually zero risk (<0.2%)
• B) Very low risk (<2%)
• C) Possible (<10%)
• D) It depends which ART regimen he’s on



Partners Study:  Undetectable is Untransmittable

• 548 heterosexual and 972 discordant homosexual couples followed 
for 8 years

• Seropositive partner had VL<200 c/mL
• 77,000 sexual acts without condoms
• Zero transmissions (from seropositive partner)
• Conclusion: Sexual transmission from PLHIV with persistently 

undetectable viral load is effectively zero

Rodger AJ, et al.  Lancet 2019;393:2428-38.



Prevention and Management of Select 
Opportunistic Infections



Overview of OIs
• Bacteria

• MTB
• Disseminated MAC
• Bacterial Respiratory disease
• Bacterial Enteric disease
• Bartonellosis
• Syphilis

• Fungal
• Pneumocystis pneumonia 
• Cryptococcus
• Histoplasmosis
• Coccidioidomycosis
• Aspergillus
• Mucocutaneous candidiasis

• Parasite/Protozoa
• Microsporidiosis
• Cryptosporidiasis
• Toxoplasma gondii encephalitis

• Viral
• CMV
• HSV
• HHV 6,7
• VZV
• HHV 8
• HPV
• HBV coinfection
• HCV coinfection
• JC virus

• Geographic OIs
• Malaria
• Penicilliosis marneffei
• Leishmaniasis
• Chagas
• Isosporiasis



Determinants of OI Acquisition
• Degree of immunosuppression
• Exposure

• Ubiquitous: Pneumocystis jirovecii, 
CMV

• Less prevalent: Toxoplasma gondii, 
MTB

• New infection (not reactivation): 
Cryptococcus neoformans, MAC

• Virulence of potential pathogens
• More virulent: MTB, S. pneumoniae

• Pneumococcal bacteremia 100x 
more common in age-matched 
populations

• Less virulent: P. jirovecii, CMV

Theuer CP, Chaisson RE et al.  JID 1990;162:8-12. Janoff EN, Hopewell PC et al.  Ann Int Med 1992;117:314-324.

Masur H et al.  Ann Int Med 1989;111:223-231.

60 days

N=100



HIV-related Fever of Unknown Origin

Armstrong WS et al.  CID 1999;28:341-5.
Lozano F et al.  Eur J Clin Microbiol Infect Dis 2002;21:132-9.

Multiple etiologies—19%
Incidence:  on ARVs:  0.6%

no ARVs:  3%



• A 23 year old soldier with AIDS (CD4 180 
cells/uL) develops subacute dyspnea over 4-6 
weeks, a minimally productive cough, low 
grade fevers to 100.2F, and fatigue/malaise, 
and his chest radiograph demonstrates a 
bilateral perihilar infiltrate that looks a little 
like a congestive heart failure exacerbation, 
but he has no evidence of volume overload 
on exam.  An ABG (arterial blood gas) 
demonstrates a PaO2 of 63mmHg and an A-a 
gradient of 40mmHg suggestive of poor 
pulmonary gas exchange.  After you confirm 
the diagnosis, what treatment would you 
start for his opportunistic infection? 

• A) Tmp/smx and prednisone
• B) 

Rifampin/isoniazid/pyrazinamide/ethambutol
• C) Fluconazole
• D) Azithromycin



Pneumocystis jirovecii Pneumonia

• Epidemiology prior to widespread prophylaxis
• MACS: risk for PCP within 6 months:

• CD4<200/ul—8%
• CD4 201-350/ul—0.5%

• Develops in at least 80% of HIV-infected patients in North America (w/o ART or prophylaxis)
• Median survival: 10 months
• 100% mortality: 2 years

• 60% re-occurrence within 12 months of zidovudine w/o secondary prophylaxis
• TMP/SMX is preferred prophylaxis

• 215 patients with CD4<200/ul followed for mean of 264 days
• TMP/SMX:  0% developed PCP
• Pentamidine (aerosolized): 8.5%

Gallant JE, Chaisson RE et al.  Ann Int Med 1994;120:932-944.





HIV and TB
• #1 cause of mortality worldwide in HIV+ persons

• 13% of all HIV-related deaths

• 40 million cases of HIV
• Perhaps 1/3 co-infected TB
• Most important risk factor for TB reactivation

• Risk of reactivation
• HIV: 2-10%/yr
• Immunocompetent:  10% lifetime risk

• Resurgence of TB in U.S. coincided with HIV epidemic
• 20% of extrapulmonary TB is in HIV patients
• Increased risk of MDR TB

• Altered presentation in CD4<200/ul
• Atypical infiltrates—lower lobe predominance, adenopathy, absence of cavities
• Higher likelihood of disseminated disease

• Diagnostic dilemma
• TST false negatives up to 70%
• Similar sensitivity of sputum smears (50-70%) and cx (90%) vs immunocompetent

• All patients beginning aerosolized pentamadine for PCP prophylaxis should be screened with TST and CXR

Corbett EL et al.  Arch Int Med 2003;163:1009-21.

Johnson MD et al.  Dis Mon 2006;52:420-7.



Case
• A 28 year old right-hand-dominant male medical student in 

Tegucigalpa, Honduras HIV+ male with long-standing medication 
noncompliance and recent CD4  42cells/uL and HIV viral load 
>100,000 copies/mL presents with several weeks of dull non-
positional headaches, forgetfulness, and some subtle right arm 
weakness without fevers, and one generalized tonic-clonic seizure.   
An HIV test is positive, CD4 42 cells/uL, and HIV viral load >100,000 
copies/mL.  He has never had an HIV test before.  He has not been 
taking azithromycin or tmp/smx prophylaxis.  A non-contrast CT of 
his head is negative for hemorrhage, but there a few hypodense
lesions in the basal ganglia and along corticomedullary junction of 
cerebral hemispheres bilaterally.  An MRI brain with contrast 
demonstrates multiple ring-enhancing lesions that correspond to 
the abnormalities seen on CT.  What is the most likely diagnosis? 

• A) Primary CNS Lymphoma B)  Toxoplasmosis
• C) Tuberculoma E)  Cryptococcoma



Evaluation of CNS mass lesions in PLHIV



Toxoplasma gondii
• Risk of cerebral toxoplasmosis in 

HIV with latent disease:  20-47%
• 1990s:  10-20% of all patients with 

AIDS will develop toxoplasma
encephalitis without ART or 
prophylaxis

Luft BJ et al.  CID 1992;15:211-22.



Classification of Non-helminthic Parasites:  Putting Toxo
in Context

Sporozoa (Coccidia)
• Plasmodium spp.
• Toxoplasma
• Isospora
• Pneumocystis (reclassified as fungus)

Ciliophora (ciliates)
• Balantidium coli

Sarcodina (amoeba)
• Entamoeba
• Naegleria
• Acanthamoeba
• Balamuthia
• Endolimax

Mastigophora (flagellates)
• Giardia
• Trichomonas
• Trypanosoma
• Leishmaniasis



Seroprevalence of Toxoplasma gondii

• 11% in the U.S.
• Up to 70% in rural areas of Ukraine
• Up to 80% in certain parts of Africa

• Before ART, 12-month risk of Toxoplasmosis encephalitis in AIDS with 
serum Toxo IgG+ was 33% 

Israelski DM et al.  J Acquir Immune Defic Syndr.  1993;6;414-8. Birgisdottir A et al.  Scand J Infect Dis 2006;38:625-31.
Sydorchuk L.  Adv Sci J 2015;1:25-8.                                International journal for parasitology : 39(12):1385-94 June 2009.

https://www.researchgate.net/journal/1879-0135_International_journal_for_parasitology


Why do new OIs occur in the era of effective 
ARVs?
• Inadequate knowledge of serostatus in U.S.

• 2001: 70.5%
• 2004:  74.2%

• Psychosocial/economic barriers to ART
• Failure to attain virologic/immunologic response to ARVs

Holtgrave DR, Pinkerton SD.  JAIDS 2007;44:360-363.



Opportunistic Infections and CD4 count

• LTBI reactivation to TB disease
• ~5-7%/year
• Vs 5-10% lifetime risk in HIV 

negative
• CD4 count is NOT a useful 

predictor of reactivation risk

• CD4<200 
• Pneumocystis jirovecii pneumonia (PCP)

• CD4<100
• Toxoplasma gondii encephalitis

• CD4<50
• Disseminated MAC
• Cryptococcal meningitis
• CMV retinitis
• JC virus (PML)



Primary Prophylaxis in HIV: PCP



Primary Prophylaxis in HIV

• Toxoplasmosis (CD4<100 and Toxo IgG+)
• 1st line:  TMP-SMX DS daily
• Alternates:

• TMP-SMX DS TIW
• Dapsone+Pyrimethamine+leukovorin
• Atovaquone +/-pyrimethamine+leukovorin

• Disseminated MAC (CD4<50) No longer recommend as of July, 2019
• 1st line:  azithromycin 1200mg weekly
• Alternates:

• Clarithromycin 500mg twice daily
• Azithromycin 600mg twice weekly
• Rifabutin 300mg daily



Ecology of Cryptococcus

• Saprophyte
• Found in certain trees and rotting wood

• In soil contaminated by bird feces



Risk Factors for Cryptococcus neoformans infection

• HIV
• Lymphoproliferative disorders
• Sarcoidosis
• Corticosteroids
• Hyper-IgM syndrome
• Hyper-IgE syndrome
• Monoclonal Ab (eg. Infliximab) 

• Lupus
• CD4 lymphocytopenia
• Repeated Diabetic Ketoacidosis
• Organ transplantation
• Peritoneal dialysis
• Cirrhosis



CM Epidemiology in the U.S.

• Pre-AIDS era
• Incidence 0.8 case/million 

persons/year

• 1992 (peak of AIDS epidemic in 
US)

• Incidence 5 cases/100,000 
persons/year

• mid 1990’s
• Before HAART
• Widespread fluconazole

prophylaxis for oral candidiasis
• 1 case/100,000/year

• 2014
• In Undiagnosed HIV or untreated 

HIV
• Up to 2.8% of SOT

Husain A et al.  Emerg Infect Dis 2001;7:375-81.



CM Incidence



Complicated T-cell mediated Host Response to 
Cryptococcal Infection

• Th1 helper cellsTNF alpha  granulomatous
inflammationcontain infection

• CD4 and CD8 T cells inhibit the growth the C. neoformans by direct 
contact

• Activated macrophages phagocytose the yeast

• At CD4 <50-100, there is limited local inflammation, inadequate 
granuloma formation, and decreased macrophage functionyeast
continues to proliferate in the lung and disseminatesCryptococcal
disease



Clinical Spectrum of Cryptococcosis

• Lung
• Central Nervous System
• Skin
• Bone
• Prostate
• Cryptococcemia

Disseminated disease



Clinical Spectrum of Cryptococcosis:
Pulmonary Disease

• Non calcified single or 
multiple nodules

• Indistinct mass-like 
infiltrates

• Hilar lymphadenopathy
• Lobar infiltrates
• Pleural effusions
• Cavitary lung lesion
• Co-infections are common:  TB, non 

tuberculous mycobacterium, CMV, 
Nocardia, and Pneumocystis



Clinical Spectrum of Cryptococcosis:
Central Nervous System

• Subacute/chronic meningitis or meningoencephalitis
• Headache
• Fever
• Cranial nerve palsy
• Lethargy/coma
• Progressive memory loss

• Cryptococcoma
• Spinal cord granuloma
• Chronic dementia due to hydrocephalus



CM:  Diagnosis

• CSF India ink + in >80% of AIDS 
with CM



CM:  Diagnosis
Cryptococcal Antigen 

• CrAg:
• Sensitivity >90%
• Specificity >90%
• False positives can occur due to 

Trichosporon beigelii infection

• Serum CrAg useful to screen 
high-risk febrile AIDS patient +/-
headache in high prevalence 

• Prognosis when Serum 
CrAg>1:1024

• High yeast burden
• Poor host immunity
• Higher risk of treatment failure

• Serum CrAg used to guide timing 
of  discontinuing maintenance 
fluconazole



MRI 
• More sensitive than CT 
• Clustered hyperintense T2 

foci that do NOT enhance 
on postcontrast T1-
weighted images

• Basal ganglia and midbrain

• Hydrocephalus
• No pathognomonic MRI 

findings--sometimes normal



Clinical Case

• A 44 year old previously healthy male presented with acute onset of confusion that his wife said was 
preceded by 3 months of headache. Lumbar puncture demonstrated opening pressure of 35 cm H20 
(normal <12), WBC 250/uL, glucose 22mg/dL, protein 125mg/dL (normal <40), and CSF CrAG was positive at 
1:512 titer. HIV screening was positive.  Amphotericin B was begun at 1 mg/kg intravenous daily. On the 
third day of treatment, he complained that the room was too dark and was found to have visual acuity to 
hand motion only in both eyes. What is the most important next step: 

• A) Start flucytosine
• B) Start Fluconazole
• C) Increase dose of amphotericin
• D) Begin daily lumbar punctures
• E) Start Dexamethasone



Clinical Case

• A 44 y/o old previously healthy male presented with acute onset of confusion that his wife said was 
preceded by 3 months of headache. MRI brain was normal. LP demonstrated opening pressure of 35 cm 
H20 (elevated), WBC 250, glucose 22mg/dL, protein 125mg/dL (markedly elevated), and CSF CRAG was 
positive at 1:512. HIV screening was positive.  Amphotericin B was begun at 0.7mg/kg IV daily. On the third 
day of treatment, he complained that the room was too dark and was found to have visual acuity to hand 
motion only in both eyes. What is the most important next step: 

• A) Start flucytosine
• B) Start Fluconazole
• C) Increase dose of amphotericin
• D) Begin daily lumbar punctures This patient has central scotoma
• E) Start Dexamethasone



Hydrocephalus and CM

This is different than the cerebral edema seen in IRIS (immune reconstitution inflammatory 
syndrome) after starting HIV antiretrovirals too soon after diagnosing cryptococcal meningitis 
True hydrocephalus from crypto meningitis requires prolonged serial lumbar punctures or 
placement of ventriculoperitoneal shunt 



CM Treatment: 
First Line Therapy

• Induction:  Amphotericin 1mg/kg/day IV + flucytosine 100mg/kg/day for >2 
weeks (until CSF cultures negative or symptom improvement)

• Consolidation:  Fluconazole oral 400-800mg/day for 8-10 weeks

• Suppressive:  Fluconazole oral 200mg/day 
• Continue until:

• CD4>100/uL for >3 months
• Undetectable HIV viral load on ART
• Negative serum CrAg

Martinez E et al.  AIDS 2000;14:2615-17. Vibhagool A et al.  Clin Infect Dis 2003;36:1329-31.



Varying Response to CM Treatment

Fluconazole 1200mg

CSF Sterilization Persistent 
Hydrocephalus

Immune 
Reconstitution 
Inflammatory 

Syndrome (IRIS)

ART

CSF culture negative
Serum CrAg decreasing



Cryptococcal meningitis Mortality
• Case Fatality Rates

• Sub-Saharan Africa:  ~70% at 3 months
• Western Europe:  10-20%

• Why?
• Delay initiating antiretroviral therapy
• Delay in diagnosis of crypto meningitis

• Limited access to Lumbar Puncture
• Limited access to rapid diagnostic assays

• Limited access and high cost of first-line therapy
• Immune Reconstitution Inflammatory Syndrome (IRIS)



Kaposi’s Sarcoma
• First described in 1872 by Dr Moritz Kaposi
• HHV8 associated

• γ-2-herpesvirus; able to replicate in lymphoblastoid cells
• Seroprevalence>50% in African nations

• Has been described as presenting manifestation of HIV infection
• Most common neoplasm in HIV+ patients

• Peak age of onset: 35-39 in males, 25-39 in females

Antman K et al.  NEJM 2000;342:1027-38. Gonzalez-Martinez R et al.  Int J Derm 1996;35:813-5.

Sanders CJG et al.  Lancet 2004;1549-52. Sullivan RJ et al.  Clin Infect Dis 2008;47:1209-15.

Variants of KS



Kaposi’s Sarcoma and HIV:  
Immune System Integrity in Long-Standing HIV

• Historical epidemiology: 
• CD4 <150cells/uL, viral load >10,000/mL
• Majority of lesions regress within 8 months of ART

• Persistent KS despite effective ART is probably not 
rare/isolated

• UCSF reported 9 patients with persistent KS
• nadir mean CD4 340
• Indolent; no eruptive lesions, no visceral disease

• NCI/AIDS Malignancy Consortium  
• similar data in 442 patients

• Combination ART results in partial/complete KS resolution in 
55-60%

Maurer T et al.  NEJM 2007;357:1352-3. Connick E et al.  Clin Infect Dis 2004;39:1852-5.

Krown SE et al.  NEJM 2008;358:535-6.
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Non-Infectious Issues in HIV Management



Case

• 55 year old man presents with crushing chest pain
• HIV diagnosed 10 years ago
• Initial HIV RNA 340,000 copies/mL; CD4 43 cells/ul
• Current HIV RNA <50 c/mL; CD4 385 cells/uL
• Initially on ZDV/3TC/EFV; now on ABC/3TC/EFV
• No other meds
• Smoker
• LDL 180, HDL 30
• ECG: STEMI



Which is the highest relative risk for acute MI?

• A) Cigarette smoking
• B) Lipid levels 
• C) Abacavir use
• D) Not on ASA
• E)  HIV infection



Attributable risk for factors associated with incident CVD events: 
Low CD4 T cell count is a risk factor

Clinical Infectious Diseases, Volume 51, Issue 4, 15 August 2010, Pages 435–447, https://doi.org/10.1086/655144

https://doi.org/10.1086/655144


Case

• 25 year old black woman presents with fatigue
• History of IV heroin; intermittently on TDF/FTC for PreP
• Exam: no edema
• Labs: BUN 49, SCr 8.4, mild anemia, mild acidemia, U/A with high 

grade proteinuria, Spot Prot/Cr 5g/day
• SCr was normal 10 weeks ago
• Renal U/S: normal to borderline increased size; no obstruction
• Rapid HIV test positive



Which of the following is the most likely cause of AKI?

• A) Volume depletion/ATN
• B) Heroin associated nephropathy
• C) HIVAN
• D) Membranous glomerulonephritis
• E) Tenofovir toxicity (PrEP)



Case

• 28 year old presents with cryptococcal meningitis and newly 
diagnosed HIV

• Rx: Ambisome + flucytosinefluconazole

• Baseline labs:
• HIV RNA 740,000; CD4 23 cells/uL
• CSF: 2 lymphocytes, protein 54, glucose 87 (serum 102), OP=430mm H2O

• Started on TAF/FTC/Bictegravir at week 2
• 6 weeks later, develops fever 103F and 3cm supraclavicular mass

• CD4 count now 180 and HIV RNA is decreased to 320



Which is the most likely cause of the new mass?

• A) B cell lymphoma
• B) Multicentric Castleman’s Disease
• C) IRIS reaction to Cryptococcus
• D) MAC
• E) Bacterial abscess from prior PICC line



IRIS (Immune Reconstitution Inflammatory Syndrome)

• Occurs 4-12 weeks after ART initiation
• Most often in patients with advanced HIV infection

• High viral load and low CD4 count
• Most common OIs associated with IRIS:

• TB
• MAC
• Crypto
• PML
• KS

• Not related to type of ARTs



Cryptococcal infection and Immune Reconstitution 
Inflammatory Syndrome

Two different clinical manifestations of IRIS after recent crypto meningitis
1) 

recurrence of fevers and headaches, seizures, cranial nerve palsies
And/or new MRI lesions 
now negative CSF cultures--the negative CSF is how you differentiate between IRIS vs failed cryptococcosis
treatment. 
This is all a manifestation of increased intracranial pressure and cerebral edema, and can be fatal. 

2) 
painful large LAD
Hilar, mediastinal, or subclavicular nodes are the most common site; peripheral nodes are not common. 
Looks like pus when aspirated but instead of being full of neutrophils are filled with masses of cryptococcal
organism that don't grow on culture but are seen on histopath. 
Nodes in mediastinum can present with dry cough and dull substernal pain. 

How do you minimize the risk of IRIS?



Timing of ART initiation after new diagnosis of HIV and OI

• Most OIs (including PCP)
• Within 2 weeks of diagnosis

• TB
• CD4<50: within 2 weeks of diagnosis
• CD4>50: within 8 weeks of diagnosis (eg. 2-8 weeks)

• Cryptococcal meningitis
• Mild disease and CD4<50:  within 2 weeks
• For more severe disease: delay 2-10 weeks

• “Untreatable” OIs (eg. PML, Cryptosporidiosis)
• Start immediately



Neurologic Disease in HIV

• Diffuse white matter disease
• HIV encephalopathy (HIVE)
• CMV encephalitis

• Patchy white matter disease
• HIVE
• PML
• HSV encephalitis

• Focal mass with enhancement
• Toxoplasmosis
• Primary CNS Lymphoma
• Tuberculoma
• Bacteria:  Rhodococcus, Nocardia

• Focal mass without enhancement
• Cryptococcoma
• Chagoma

• Other meningeal disease
• Neurosyphilis
• TB basilar meningitis

• Myeloradiculitis
• CMV

• Cerebrovascular disease
• Neuropathy

• Distal symmetric polyneuropathy—16% of 
HIV+ patients

• Mononeuropathy multiplex
• Inflammatory demyelinating 

polyneuropathy
• Progressive lumbosacral polyradiculopathy

Sibtain NA.  Imaging 2002;14:48-59.



Cognitive Decline in HIV: HIV-associated neurocognitive disorders 
(HAND)

• HIV encephalopathy
• Cognitive, behavioral, motor changes
• 10-30% of HIV prior to ART
• MRI: cerebral atrophy and diffuse signal 

in white matter
• Potentially reversible with ART

• Mild Neurocognitive Decline and HIV-
associated dementia



Psychiatric Disease in HIV in the U.S.

• Up to 50% with psychiatric disorder
• Depression >3X more common in 

HIV

• Up to 40% with drug use other than 
marijuana

• 12% screened positive for drug 
dependence

• Depression diagnosis is missed in 
45% of HIV+ with depression

Arch Gen Psychiatry. 2001;58(8):721-728.



Psychiatric Disease and Impact on Adherence to ART

• Depression increases vulnerability to HIV 
infection by provoking high-risk behaviors

• Interferes with ability to comply with HIV 
prevention and treatment

• Relationship to addiction
• HIV+ with mental illness are often 

impoverished, marginalized, and hopeless
• Depression alters function of killer 

lymphocytes in HIV+

• Adherence to antidepressants 
increases adherence to ART by 
>30%

• Optimizing 
prevention/treatment of HIV in 
patients with psychiatric 
disorders can be achieved thru 
psychiatric treatment

• Decrease risk behaviors
• Improve ART adherence
• Improve quality of life
• Decrease mortality

Sikkemma KJ et al.  AIDS Behav 2010;14:252-62.
Walkup J et al.  Psychiatric Q 2008;79:43-53.



Illicit Drugs and High-Risk Behavior

• High rates of methamphetamine use amongst men who have 
sex with men (MSM)

• 10% of urban MSM used methamphetamine within the past 6 months
• 50x higher meth use among MSM than general population in U.S.

• Meth use in HIV+ in U.S.
• 11% in HIV+ MSM
• 0.4% in HIV+ non-MSM

• Negative impact of Meth
• risk factor for HIV acquisition amongst MSM
• the resurgence of other sexually transmitted diseases (in particular 

syphilis) has been linked to its use
• may increase the likelihood of HIV strains resistant to non-nucleoside 

reverse transcriptase inhibitors (NNRTI)



Intravenous Drug Use, HIV, and Viral Hepatitis

• In urban U.S., 30% of HIV+ are co-infected with Hepatitis C
• Liver disease is #2 cause of death in HIV in U.S.

• HCV Relative Risk (RR): 6.7 (95% CI 4-11.2)
• HBV RR: 3.7 (95% CI 2.4-5.9)

• Co-infection results in:
• More rapid progression of HIV
• More rapid progression of liver fibrosis

• Practical issues:
• Medication interactions and complications
• Adherence
• Risk of Hepatitis C re-infection after successful SVR with DAA 

regimen

Sulkowski MS et al.  AIDS 2007;21:2209-2216. Sulkowski MS.  J Infect Dis 2008;197:S279-93.



Primary Care and Comorbidity Management will Impact Timing 
of Follow-up in HIV

• Depression
• Bipolar disease
• Other mental illness
• Alcohol use
• Tobacco use
• Other drug use
• Hepatitis B

• Hepatitis C
• Human Papillomavirus
• Heart disease
• Hyperlipidemia
• Diabetes mellitus
• Hypertension
• Aging



HIV & COVID-19



Comparing Two Pandemics: HIV and COVID-19 
(through 10/20/2020)

HIV COVID-19

# of U.S. Cases 1.9 million 8.2 million

# of U.S. Deaths 700,000 220,000

# of Global Cases 75 million 40 million

# of Global Deaths 32 million 1.1 million

Duration of Pandemic 40 years 10 months



Disproportionate Burden of COVID-19 among 
Racial/Ethnic Minorities

662,258-00

Meyerowitz E et al, AIDS 2020, Virtual COVID 2020 conference.  



Clinical Presentation of COVID-19 in PLHIV

• PLHIV often present with same signs and symptoms of COVID-19 as 
those without HIV

• Unknown if viral or bacterial co-infections are more common in PLHIV 
with COVID-19

• Several case reports of OIs (eg. PCP) in AIDS with COVID-19
• Recommendation:  In PLHIV with low CD4 count or uncontrolled 

viremia, consider a broader differential diagnosis for fever, 
pneumonia, or other clinical presentations



Immunologic Characteristics of COVID-19 in PLHIV



RECOVERY Trial: Dexamethasone for COVID-19



Glucocorticoids in PLHIV

• Indications for glucocorticoids in PLHIV with COVID-19 are the same 
as for HIV negative patients

• Some potential drug interactions (see next slide), but likely not 
significant given short course of therapy studied in RECOVERY trial (up 
to 10 days, median 7 days)

• Immunosuppressive effect of dexamethasone in PLHIV likely not 
significant with short course



Drug Interactions: Dexamethasone and ART



Spanish Cohort: COVID-19 and ART

• 77,000 PLHIV on ART
• COVID-19 

• N=236
• 151 hospitalized

• Hospitalization per 10,000 perons
• TDF/FTC: 10.5
• TAF/FTC: 20.3
• ABC/3TC: 23.4
• Other ART: 20

• 20 died

• May be other unmeasured comorbitieis to explain this difference

J del Amo, et al.  Ann Int Med 2020.



Risk factors for Severe COVID-19 are common in PLHIV

• Older age: ~50% of PLHIV are >50 years old
• Obesity: common in well-controlled HIV
• CVD
• Lung disease: increased smoking in PLHIV
• HTN
• DM
• Cancer: increased non-AIDS cancers in PLHIV
• Gender: HIV more common amongst men in U.S.



Veterans Aging Cohort Study: Evaluating Outcomes in 
Age-Matched Controls

Park et al, AIDS 2020, Virtual Covid 2020 meeting.



Outcomes of 286 PLHIV with COVID-19: Multicenter 
Registry

Dandachi D, et al.  Clin Infect Dis, 9Sept2020.

Odds Ratio (95% CI) of 
severe outcome (ICU, 
mechanical ventilation, 
or death)



New HIV Diagnosis and COVID-19: Timing of ART 
Initiation
• Current (July 2019) HHS guidelines recommend ART for all PLHIV
• Optimal time to initiate ART with concomitant COVID-19 is unknown
• Potential competing issues:

• Early ART might lead to immune reconstitution that might reduce SARS-CoV-2 
replication and respiratory tract viral titers

• Impact of immune reconstitution on hyperinflammatory syndrome later in COVID-19 
is unknown

• AKI or mechanical ventilation in severe COVID-19  consider delay in starting ART
• Resources

• HHS HIV guidelines: https://clinicalinfo.hiv.gov/en/guidelines/covid-19-and-persons-
hiv-interim-guidance/interim-guidance-covid-19-and-persons-hiv?view=full

• NIH/NIAID COVID-19 treatment guidelines:  
https://clinicalinfo.hiv.gov/en/guidelines/covid-19-and-persons-hiv-interim-
guidance/interim-guidance-covid-19-and-persons-hiv?view=full

https://clinicalinfo.hiv.gov/en/guidelines/covid-19-and-persons-hiv-interim-guidance/interim-guidance-covid-19-and-persons-hiv?view=full
https://clinicalinfo.hiv.gov/en/guidelines/covid-19-and-persons-hiv-interim-guidance/interim-guidance-covid-19-and-persons-hiv?view=full


Questions?

• Mark.Johnson@confluencehealth.org


	HIV Updates for the Internist
	Disclosures	
	Outline/Objectives
	“It is time to close the book on infectious diseases, and declare the war against pestilence won.”—US Surgeon General, Dr William H Stewart, 1965-69
	HIV Epidemiology
	6300 new HIV infections per day worldwide
	Putting HIV Mortality Rates in Context
	HIV Epidemiology
	Opportunistic Infections Drive HIV-associated Mortality Rates�
	Delivering on the Promise of an AIDS Free Generation by 2030
	Barriers to Closing Gaps in Cascade of Care
	Impact of ART on Life Expectancy
	Slide Number 13
	Continuum of Multi-Disciplinary Care
	Screening for HIV
	Screening for HIV
	Slide Number 17
	Abbreviated Treatment Cascade: �U.S., July 2012
	Case
	Sequence of appearance of lab markers of HIV-1 infection
	Slide Number 23
	Recommended HIV testing algorithim
	Lab Criteria: HIV Diagnosis
	HIV counseling should include:
	Importance of Partner Notification
	HIV disease progression: Importance of Prompt Diagnosis
	HIV viral load and rate of CD4 decline
	HIV Treatment and Prevention
	Slide Number 32
	Case	
	When to start ART?
	Slide Number 35
	START composite endpoint
	Additional Supporting Data for Early ART from the TEMPRANO study
	TEMPRANO
	Same-day ART�     initiation
	Goal of ART
	Approved ART: 2019
	DHHS 2019 guidelines
	IAS-USA ART 2020 guidelines published 14Oct2020
	Case
	What should we know about Dolutegravir (INSTI)?
	Slide Number 47
	ART: What not to use as initial therapy
	ART: What not to use EVER
	Why does ART fail?
	Case
	Case
	HIV resistance
	Slide Number 54
	When to change therapy?
	What to change to?
	Common mutations
	ART conclusions
	Clinical trials of interventions to prevent sexual transmission of HIV-1�
	HPTN 052: Treatment as Prevention
	Varying effectiveness of prevention strategies 
	External Validity in Applying Prevention/Treatment Strategies
	Modeling must take into account realistic long-term impact
	Slide Number 71
	Case
	Slide Number 73
	Partners Study:  Undetectable is Untransmittable
	Prevention and Management of Select Opportunistic Infections
	Overview of OIs
	Determinants of OI Acquisition
	HIV-related Fever of Unknown Origin
	Slide Number 79
	Pneumocystis jirovecii Pneumonia
	Slide Number 81
	HIV and TB
	Case
	Evaluation of CNS mass lesions in PLHIV
	Toxoplasma gondii
	Classification of Non-helminthic Parasites:  Putting Toxo in Context
	Seroprevalence of Toxoplasma gondii
	Why do new OIs occur in the era of effective ARVs?
	Opportunistic Infections and CD4 count
	Primary Prophylaxis in HIV: PCP
	Primary Prophylaxis in HIV
	Ecology of Cryptococcus
	Risk Factors for Cryptococcus neoformans infection
	CM Epidemiology in the U.S.
	CM Incidence
	Complicated T-cell mediated Host Response to Cryptococcal Infection
	Clinical Spectrum of Cryptococcosis
	Clinical Spectrum of Cryptococcosis:�Pulmonary Disease
	Clinical Spectrum of Cryptococcosis:�Central Nervous System
	CM:  Diagnosis
	CM:  Diagnosis�Cryptococcal Antigen 
	MRI 
	Clinical Case
	Clinical Case
	Hydrocephalus and CM
	CM Treatment: �First Line Therapy
	Varying Response to CM Treatment
	Cryptococcal meningitis Mortality
	Kaposi’s Sarcoma
	Kaposi’s Sarcoma and HIV:  �Immune System Integrity in Long-Standing HIV
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Non-Infectious Issues in HIV Management
	Case
	Which is the highest relative risk for acute MI?
	Attributable risk for factors associated with incident CVD events: Low CD4 T cell count is a risk factor
	Case
	Which of the following is the most likely cause of AKI?
	Case
	Which is the most likely cause of the new mass?
	IRIS (Immune Reconstitution Inflammatory Syndrome)
	Cryptococcal infection and Immune Reconstitution Inflammatory Syndrome
	Timing of ART initiation after new diagnosis of HIV and OI
	Neurologic Disease in HIV
	Cognitive Decline in HIV: HIV-associated neurocognitive disorders (HAND)
	Psychiatric Disease in HIV in the U.S.
	Psychiatric Disease and Impact on Adherence to ART
	Illicit Drugs and High-Risk Behavior
	Intravenous Drug Use, HIV, and Viral Hepatitis
	Primary Care and Comorbidity Management will Impact Timing of Follow-up in HIV
	HIV & COVID-19
	Comparing Two Pandemics: HIV and COVID-19 �(through 10/20/2020)
	Disproportionate Burden of COVID-19 among Racial/Ethnic Minorities
	Clinical Presentation of COVID-19 in PLHIV
	Immunologic Characteristics of COVID-19 in PLHIV
	RECOVERY Trial: Dexamethasone for COVID-19
	Glucocorticoids in PLHIV
	Drug Interactions: Dexamethasone and ART
	Spanish Cohort: COVID-19 and ART
	Risk factors for Severe COVID-19 are common in PLHIV
	Veterans Aging Cohort Study: Evaluating Outcomes in Age-Matched Controls
	Outcomes of 286 PLHIV with COVID-19: Multicenter Registry
	New HIV Diagnosis and COVID-19: Timing of ART Initiation
	Questions?

