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Objectives
1. To give an update on the HIV epidemic in the Philippines and its clinical 

and molecular epidemiology and its implications on the global epidemic
2. To discuss current research on prevalence, response to treatment and 

emerging drug resistance
3. To discuss how results from our research studies have translated into 

action, and how it will inform how we respond to the epidemic

HIV
 Human Immunodeficiency Virus
 Causative agent of Acquired Immune Deficiency Syndrome
 RNA virus – retrovirus, uses reverse transcriptase enzyme
 Target Cell is T-helper (CD4/CCR5 positive cells)
 Causes unregulated immune activation leading to collapse
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Selective Timeline of HIV/AIDS
 1981 – 1st cases of PCP, KS reported
 1983 – Retrovirus isolated and identified
 1985 – Blood supply testing began (EIA)
 1987 – Azidothymidine (ZDV) approved
 1987-1995 – Dual-NRTI regimens
 1992 – PCP Prophylaxis: better outcomes1

 1995 – CCR5 identified as 1° receptor
 1996 –HAART era began: Introduction of PIs 
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How does HIV cause AIDS?
 Early infection depletes most gut associated CD4 cells
 During the latent phase, viremia is at a low level, but there is 

evidence that ongoing viral replication causes unregulated 
immune stimulation

 Constant immune stimulation eventually leads to immune 
dysregulation and destruction of CD4 cells

CD4 + cell
 Mostly T-helper cells, also found in some histiocytes including Langhans 

cells and reticuloendothelial cells which serve as reservoir sites
 CD4+ T-cell is the lynchpin of cellular-mediated immune system

CCR5 and CXCR4
 Primary receptor of HIV found to be CCR5, and not CD4
 Δ32 mutation confer high level protection against infection with 

CCR5 virus
 CCR5 and CXCR4 are chemokine receptors, R4 is essential to life
 Emergence of R4 viruses might be a late phenomonon in disease

Natural history
 Acute HIV infection is characterized by a flu-like illness with 

lymphadenopathy, fever and malaise
 Self-limited and patient usually recovers
 Takes 8 to 10 years to develop AIDS

Mildvan D. International Atlas of AIDS 4th ed.
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AIDS
 Defined either by laboratory parameters in an asymptomatic patient, or by 

an AIDS-defining illness, usually an opportunistic infection
 CD4 < 200 is AIDS
 Opportunistic infections: PCP, MAC, Cryptococcus meningitis, Kaposi’s 

sarcoma, CNS lymphoma, esophageal thrush etc. = AIDS at ANY CD4 
count

Rank OI Cases %Prevale

nce N=476

% of 

OIs 

n=155

CD4

Mean 

(cells/m

L)

Range

(cells/m

L)

CD4

Media

n

(cells/

mL)

95% CI

(cells/m

L)

Deaths Mortality

1 PTB 73 15.3 47.1 161 1-663 88 118-203 5 6.8

2 PCP 50 10.5 32.3 86 1-576 34 51-121 4 8

3 ePTB 27 5.7 17.4 160 2-429 135 93-227 0 0

4 dis TB 11 2.3 7.1 30 2-164 30 14-108 1 9.1

5 othrush 11 2.3 7.1 136 2-347 104 54-218 1 9.1

6 CMV 9 1.9 5.8 48 3-189 6 0-111 1 11.1

7 crypto 6 1.3 3.9 35 24-49 35 21-49 1 16.7

8 ethrush 5 1.1 3.2 64 6-218 16 0-165 0 0

9 toxo 3 0.6 1.9 13 11-15 12 10-15 0 0

Table 1. OIs and associated characteristics (Salvana et al., ID Week 2012)
Legend: OI - opportunistic infection PTB - pulmonary tuberculosis; PCP - Pneumocystis pneumonia; ePTB -
extrapulmonary tuberculosis; dis TB - disseminated tuberculosis; othrush - oral thrush; CMV - cytomegalovirus; 
crypto - Cryptococcus meningitis; ethrush - esophageal thrush; toxo - toxoplasmosis

Mildvan D. International Atlas of AIDS 4th ed.

AIDS wasting syndrome

Mildvan D. International Atlas of AIDS 4th ed.
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http://www.dpd.cdc.gov/dpdx/HTML/Pneumocystis.htm

Mildvan D. International Atlas of AIDS 4th ed.
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Epidemiology
 36.9 million people worldwide are currently living with HIV 
 36 million have previously died from AIDS
 1.8 million new cases in 2017
 940,000 deaths reported
 number of new cases has declined by 18% since 2010
 number of deaths has decreased by 34% since 2010
 21.7 million on treatment

UNAIDS, 2018
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June 2018: 993 cases
31 new cases/day
Reached 10,000 cases for the first time in 
history last year

31 cases/day
Contrast: 1 new case every day in 2007
 31-fold increase in the last decade
 56,275 confirmed cases since 1984
Nearly 85% newly diagnosed in the last five years
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New Cases From 2010-2017

18% 6013%

WORLD PHILIPPINES

Why now? 
 92.5% circumcision rate in Filipinos
 Increased local transmission
 Increased MSM transmission
 new strains – recent data from our lab shows major shift from subtype B to 

CRF01_AE – more aggressive Thai strain
 ?better testing
 Lowest condom use in Asia: 30%

Origin of HIV
 traced to a simian virus, SIVcpz from chimpanzees
 likely  bloodborne transmission to human hunters
 Phylogenetic analysis points to at least five different independent 

transmission events in the 20th century
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 HIV-1: major (M, between 1915 and 1941), outlier (O), and nonmajor and 
nonoutlier (N) 

 earliest documented case of HIV-1 infection (with groupM strain) blood 
sample from 1959 in Kinshasa, Zaire

 O may be from gorillas
 Newly described P from gorillas
 BUT gorillas got it from the Chimps!
 HIV-2 Sooty Mangabeys

Classification and Molecular 
Epidemiology of HIV
 Group M the predominant circulating HIV-1 group
 M subtypes, denoted with letters, and sub-

subtypes, denoted with numerals. 
 Subtypes A1, A2, A3, A4, B, C, D, F1, F2, G, H, J, and 

K are currently recognized. 

CRF’s and URF’s
 advances in full-genome sequencing of HIV 

have led to the identification of circulating and 
unique recombinant forms 

 result of recombination between subtypes 
within a dually infected person, from whom the 
recombinant forms are then passed to other 
people 

 classified as circulating recombinant forms if 
they are identified in three or more people with 
nodirect epidemiologic linkage; otherwise they 
are described as unique recombinant forms 

Response to Therapy 
 only 12% of global infections are caused by the most studied subtype, 

B; and 50% of prevalent HIV infections and 47% of all new HIV-1 
infectionsare with subtype C 

 discrepancy in the availability of clinical data for non-B subtypes is 
exacerbated by the fact that, until the past few years, antiretroviral 
treatment had been largely unavailable in many countries with non-
B subtypesof HIV-1 
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 certain subtypes of HIV-1 might spread or progress more rapidly than 
others, making treatment decisions more challenging 

 data on baseline antiretroviral susceptibilityderived from studies of 
subtype B may not be applicable to non-B subtypes 

Analysis
 CRF01_AE (75%), B (22%), C (1%) and CRF01_AE/K 

(1%) (N=81)
 1985-2000 (pooled) subtype B (71%, N=100), followed 

by subtype CRF01_AE (20%)
 Major Genotype Shift (P<0.001)
 Cohort baseline demographics:

Age: 29 estimated Time of acquisition: 2.4 years
CD4 count: 254 cells/µL

 CD4 count of CRF01 AE significantly lower at 
presentation versus B (233 versus 350, p=0.03)
despite no difference in age (p=0.15) and time to 
acquisition (p=0.66)

Global Implications
 AE and other non-B type infections are emerging in other countries 

including US, Canada, Australia
 Secondary epidemic may occur, just like explosive epidemic in the 

Philippines with genotype shift
 This may also be coupled with rapid emergence of drug resistance
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From death sentence to chronic disease
 After an unprecedented global effort in research and aid, effective 

medication was discovered
 Turning point came with discovery of protease inhibitors, and use of 

HAART
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USE OF HAART

Mortality and Highly Active Antiretroviral 
Therapy (HAART)

Palella et al. CROI; 2002

Who to test in practice?
 Anyone with risk factors = anyone who is sexually active!
 Occupational risk – healthcare workers with needle sticks and blood 

borne pathogen exposure
 Cost effective to test if prevalence in a particular population is >0.1%
 Yes MSM, FSW, IVDU
 What about pregnant women, cervical cancer, TB, STI patients?
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Important points
 Prevalence of HIV in TB patients is 3.7% and in STI (sexually-transmitted 

infection) patients is 7.7%.
 No positives were detected in pregnant or cervical cancer patients.
 Solid evidence for universal screening in TB and STI patients

Conclusion
 Factors associated with mortality for the entire cohort were a CD4 count at 

diagnosis <200 cells/μL (OR 5.98, 95%CI 2.26-15.80, p<0.0001);
 the use of efavirenz-based ARV (OR 0.23, 95%CI 0.11-0.25, p<0.0001) and
 use of nevirapine-based ARV (OR 0.34, 95%CI 0.15-0.76, p<0.0001). 

Transmission
 Blood-borne
 Sexual transmission
 Vertical transmission
 ? Breastmilk
 Theoretical risk with saliva to open wound, or human bite but no 

documented cases, one case of infection from deep kissing
 No risk from urine, feces, sweat or tears
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Risk from occupational exposure to patient with known disease 

 HIV 0.3%
 HBV: HbSAg+ HbEAg+ 22-31%

HbSAg+ HbEAg- 1-6% 
 HCV 1.8% 
 Prophylaxis for HIV available, but only works within 72 hours of exposure

 The risk of HIV transmission after injury with a hollow needle 
contaminated with HIV-infected blood is 0.3%

 The risk after injury with a suture needle is unknown.
 Increases in risk of transmission are associated with several 

specific circumstances : 16-fold if the hollow needle injury 
was a deep soft tissue penetration, 5-fold if there is either 
visible blood on the needle or the procedure involved 
placement of the needle in an artery or vein, and 6-fold if the 
patient has advanced AIDS 

Precautions for procedures
 Treat all patients as potentially infectious – universal precautions
 Protective eyewear, masks, and water-impermeable gowns, sleeves, and boots 

are standard equipment.
 Wearing two pairs of latex gloves reduces the risk of exposure due to glove 

defects from approximately 17% to 5%.
 During procedures involving open fractures, a pair of cloth gloves worn with 

latex gloves significantly reduces the risk of exposure.

 Avoidance of hand-to-hand passage of sharp instruments and increased use of 
staple devices instead of suturing are methods that reduce injury. 

 Avoid using fingers for protecting underlying viscera to reduce injury from 
suture needle

 Blunted needles slowly gaining acceptance for fascial closure. 
 For laparoscopy, be aware of the possibility of release of HIV-infected blood 

and peritoneal fluid into the operating room environment during 
pneumoperitoneal evacuation. 

Prevalence of exposure
 Prospective observational study of 1,307 consecutive patients at San Francisco 

General Hospital, accidental exposure of surgical personnel to patients' blood 
occurred during 84 procedures (6.4%)

 Parenteral exposure occurred during 23 procedures (1.7%). The risk of 
exposure was highest when procedures lasted more than 3 hours, when blood 
loss exceeded 300 mL, and when major vascular or intra-abdominal 
gynecologic surgery was performed

Diagnosis
 HIV ELISA detects HIV antibody – screening test, highly sensitive (>99%), 

can sometimes have false positive
 Western Blot is confirmatory test
 Window period of 3 to 6 weeks from acute infection to development of 

antibodies
 HIV Ag/Ab test in PGH – around 20 days
 HIV PCR can detect virus around 5 days from infection
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HIV Testing
 Must be with full consent
 Confidential
 Can opt to use an alias
 If result is negative, can report to patient, if positive, WAIT FOR 

CONFIRMATORY TEST
 Never assume that patient’s companions know his/her status

Referral to treatment
 ARVs currently available only from treatment hubs, use in combination of 3 active 

drugs
 HIV treatment is complex and needs to be learned and studied if one wants to treat 

HIV patients
 Haphazard ARV use can lead to resistance or severe side effects
 Treatment of hepatitis B can lead to HIV resistance since HBV meds can affect HIV 

(clevudine, entecavir, lamivudine, tenofovir) – test all HBV patients for HIV before 
giving HBV treatment

Treatment
 Over 28 ARV agents available in US
 Only 5 (6) agents part of the national program: 

NRTI – tenofovir, lamivudine, zidovudine
NNRTI – efavirenz, (nevirapine)
PI – lopinavir/ritonavir

 Available for fee: raltegravir
 For PrEP: tenofovir/emtricitabine

Conclusions
 Since ARV rollout, OI rates significantly improved
 Lower rates of TB, PCP, and CMV
 Higher CD4 counts at diagnosis
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Important conclusions
 84% CRF01_AE, 13% B
 Showed drug treatment failure rate at 1 year of antiretrovirals of 10.3%
 Showed concerning trend in tenofovir resistance
 Suggested possible transmitted drug resistance
 Showed that 57% of treatment failures without effective second-line

Important conclusions
 High rate of treatment failure with tenofovir-based regimens
 Worst regimen: TDF+3TC+NVP (29%)
 Most durable: AZT+3TC+EFV (3.9%)
 1st line: TDF+3TC+EFV (12.6%)
 May need to revisit WHO guidelines for non-B subtypes (distribution of 

failures: CRF01_AE 87%, B 11% and C 2%)

Important conclusions
 Confirmed further shift to non-B subtype, particularly CRF01_AE
 TDR is present in 5.3% of treatment-naïve patients
 Above threshold for baseline genotype testing

HPTN 052 – Changing the Paradigm of HIV Treatment HPTN 052 – Changing the Paradigm of HIV Treatment

 Recruited 1,763 HIV discordant couples (primarily 
heterosexual) from Malawi, Zimbabwe, Botswana, Kenya, 
South Africa, Thailand, US and India

 HIV-infected partner was randomized to immediate or 
deferred (when CD4 fell to 200-250 range) ART

 Median follow-up of 1.7 years; study halted prematurely by 
DSMB as immediate treatment reduced the risk of linked 
HIV transmission to the uninfected partner by 96%

Cohen et al. N Engl J Med 2011;365:493-505
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Spectrum of Engagement in HIV Care in the 
United States and Adverse Effect on Viral load 

77%89%51%77%80%

MMWR Nov 29 2011 after Gardner et al CID 2011

28%

Undetectable = Untransmissible
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THE CURE “IMPOSSIBLE” ERA: 1997-2009  

Latent HIV reservoir that decays with a T1/2 of 44 months

HIV Cure
 Timothy Ray Brown - ‘The Berlin Patient”

 HIV infected in 1995; began ART 2006
 Diagnosed with AML in 2008 and underwent SCT x 2 with HLA matching 

and delta 32 CCR5 mutation
 Had GVHD disease as well
 Remains off ART x 7 years with no HIV detectable in blood or multiple 

tissues; considered a “sterilizing cure
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Ongoing Research
 NGS of 300 newly diagnosed HIV patients to look for transmitted drug 

resistance and recombinants 
 Abstract with preliminary results presented at ID Week 2017 San Diego
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Summary
 HIV epidemic is increasing, patients are getting 

younger, and demographics are shifting
 Effective treatment is available and can interrupt

transmission
 HIV molecular subtype has shifted, and response to 

treatment may be different from Western subtypes
 Subtype shift seen in the Philippines may occur in 

other countries with concomitant explosion in cases
 Need to harness new findings and increased awareness 

campaign to get people tested and access care to 
reverse the epidemic
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