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What’s Going on Out There?



Condomless Sex among Adults Receiving HIV Medical Care, 2013 Cycle

CDC Surveillance 2013

Presenter
Presentation Notes
Among all persons, 22% engaged in condomless sex with at least one sex partner and 11% engaged in condomless sex with at least one sex partner of negative or unknown HIV status in the past 12 months.

Sexual behavior data were collected using in-person or telephone interviews. 



Trends in Condomless Sex among Adults Receiving HIV 
Medical Care, 2009—2013 Cycles

CDC Surveillance 2013

Presenter
Presentation Notes
From 2009 to 2013, the percentage of sexually active people who had condomless sex with at least one sex partner decreased from 32% to 22%. However, this decrease was not statistically significant (p=0.08).

Sexual behavior data were collected using in-person or telephone interviews. 



Trends in Condomless Sex with a Partner of Unknown or 
Negative HIV Status among Adults Receiving HIV Medical Care, 

2009—2013 Cycles

CDC Surveillance 2013

Presenter
Presentation Notes
From 2009 to 2013, the percentage of sexually active people who had condomless sex with at least one sex partner of negative or unknown HIV status decreased from 14% to 11%. This decrease was not statistically significant (p=0.23).

Sexual behavior data were collected using in-person and phone interviews. 



Condomless Anal Sex among Men Receiving HIV Medical Care who Have 
Sex with Men, 2013 Cycle

CDC Surveillance 2013

Presenter
Presentation Notes
Among MSM, 31% engaged in condomless anal intercourse with at least one sex partner, and 12% engaged in condomless anal intercourse with at least one sex partner of negative or unknown HIV status. 

Sexual behavior data were collected using in-person or telephone interviews. 




Condomless Vaginal Sex among Men Receiving HIV 
Medical Care who Have Sex with Women, 2013 

Cycle

CDC Surveillance 2013

Presenter
Presentation Notes
Among men who have sex with women, 12% engaged in condomless vaginal intercourse with at least one sex partner, and 7% engaged in condomless vaginal intercourse with at least one sex partner of negative or unknown HIV status.

Sexual behavior data were collected using in-person or telephone interviews. 




Condomless Vaginal Sex among Women Receiving HIV 
Medical Care who Have Sex with Men, 2013 Cycle

CDC Surveillance 2103

Presenter
Presentation Notes
Among women who have sex with men, 17% engaged in condomless vaginal intercourse with at least one sex partner, and 12% engaged in condomless vaginal intercourse with at least one sex partner of negative or unknown HIV status. 

Sexual behavior data were collected using in-person or telephone interviews. 




Viral suppression; viral load <200 copies/mL or undetectable

Viral Suppression among Adults Receiving HIV Medical 
Care, 2013 Cycle

Presenter
Presentation Notes
An estimated 80% of persons had an undetectable (<200 copies/ml) viral load at the most recent test, and 68% of persons had an undetectable viral load at all tests in the 12 months prior to interview. 

Viral load data were collected using medical record abstractions. Abstraction of medical records occurred at the facility where the participant was sampled. Medical records were only abstracted at one clinic regardless of how many clinics the participant attended.
on).



Most recent HIV viral load during 12 months before interview undetectable or <200 copies/mL 

Trends in Viral Suppression at Most Recent Test among 
Adults Receiving HIV Medical Care, 2009—2013 Cycles

Presenter
Presentation Notes
From 2009 to 2013, the percentage of persons virally suppressed at last test increased from 72% to 80%. This increase was statistically significant (p<0.001) .

Viral load data were collected using medical record abstractions. Abstraction of medical records occurred at the facility where the participant was sampled. Medical records were only abstracted at one clinic regardless of how many clinics the participant attended.






All HIV viral load tests in past 12 months undetectable or <200 copies/mL

Trends in Viral Suppression at all Tests in the Past 12 Months 
among Adults Receiving HIV Medical Care, 2009—2013 

Cycles

Presenter
Presentation Notes
From 2009 to 2013, the percentage of persons who were virally suppressed at all tests in the previous 12 months increased from 58% to 68%. This increase was statistically significant (p<0.001).

Viral load data were collected using medical record abstractions. Abstraction of medical records occurred at the facility where the participant was sampled. Medical records were only abstracted at one clinic regardless of how many clinics the participant attended.




Evaluation of Patients Who Acquired HIV 
Despite Healthcare Access/Engagement

• Retrospective analysis of all patients tested for HIV post 
1997 at Montefiore Health System in Bronx, New York

• Included adult pts with ≥ 1 negative test followed by positive 
test from 2009-2014

• Clinical/demographic data collected from HIV Clinical Cohort 
Database of Einstein-Rockefeller-CUNY Center for AIDS 
Research and structured medical record reviews

Cossarini F, et al. IDWeek 2016. Abstract 477



Cossarini F, et al. IDWeek 2016. Abstract 477

Risk Factors for HIV Seroconversion
• Among 220 seroconverters, heterosexual contact most frequent risk factor 

from 2012-2014 
• Proportion of pts with heterosexual contact as HIV risk factor (vs IDU/other or 

MSM) increased over time (P = .03)
• Majority of seroconverters black or Latino, 46% women; men were younger than 

women at time of diagnosis (P < .0001); 39% had STIs

HIV Test Parameter Overall
(N = 220)

Women
(n = 105)

Men
(n = 115) P Value

No. negative tests, n (%)
 1
 2-4
 ≥ 5

108 (49)
92 (42)
20 (9)

58 (55)
35 (33)
12 (11)

50 (43)
57 (50)

8 (7)

.045

Median time between negative tests, 
yrs (IQR) 1.03 (0.6-1.7) 0.97 (0.6-1.4) 1.1 (0.7-1.8) .284

Median no. visits between last 
negative and positive tests (IQR) 3 (1-5) 4 (1-7) 2 (0-4) < .001

Presenter
Presentation Notes
IDU, injection drug user; IQR, interquartile range; MSM, men who have sex with men; STI, sexually transmitted infection.



Evidence for Risk of Transmission



AZT prophylaxis pregnancy ACTG 076
• Have known for years that ART reduces transmission but how much?

NEJM 1994;331:1173-80



Differential Viral Loads in Semen, Blood and Saliva

AIDS 1996;10:F51-56



Differential Viral Loads in Semen, Blood and Saliva

AIDS 1996;10:F51-56



Effect of antiviral treatment on the shedding of
HIV-1 in semen   (Vernazza)

AIDS 1997, 11:1249–1254



Effect of antiviral treatment on the shedding of
HIV-1 in semen

AIDS 1997, 11:1249–1254



HUMAN IMMUNODEFICIENCY VIRUS TYPE 1 IN THE SEMEN OF 
MENRECEIVING HIGHLY ACTIVE ANTIRETROVIRAL THERAPY 

(Zhang)

N Engl J Med 1998;339:1803-9



Viral Load and Heterosexual Transmission of HIV

N Engl J Med 2000;342:921-9



Sexual Transmission of HIV According to Viral 
Load and ART: Meta-analysis

AIDS 2009;23:1397-1404



HPTN 052: ART for Prevention of HIV 
Transmission in Serodiscordant Couples

• International, randomized, controlled trial

Stable, healthy, sexually 
active, HIV-discordant 
couples with CD4+ cell 

count 350-550 cells/mm3

(N = 1763 couples)

Early ART Arm
Initiate ART immediately 

(n = 886 couples)

Delayed ART Arm
Initiate ART at CD4+ cell count 

≤ 250 cells/mm3 or at development of 
AIDS-defining illness

(n = 877 couples)

Cohen MS, et al. N Engl J Med. 2016;375:830-839.

•

Presenter
Presentation Notes
ART, antiretroviral therapy.

So, the first bit of data regarding heterosexual discordant couples is from HPTN 052. So, this was a randomized, controlled study that enrolled a little more than 1763 couples. These were HIV-infected individuals whose CD4+ counts were above 350 cells/mm3. The infected partners were either given ART right away, or at that point they had waited until the CD4+ count dropped to 250 cells or they were developing HIV-associated progression clinically.



HPTN 052: Key Results

• N = 46 linked HIV transmissions to HIV-
negative partner observed[1]

• Overall 93% reduction in risk of 
transmission with early therapy

• N = 8 linked partner infections diagnosed 
after index partner started ART[1]

• Recently initiated ART (n = 4)

• Virologic failure (n = 4)

• No linked HIV transmissions where 
index partner suppressed on ART[1]

• Rate of unlinked infections similar 
between arms[1]

1. Cohen MS, et al. N Engl J Med. 2016;375:830-839. 
2. Sabin D, et al. IAS 2015. Abstract TUPEB285.
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Presenter
Presentation Notes
BL, baseline; ART, antiretroviral therapy; PY, patient-years.

HPTN 052 showed a very low level of transmission to HIV-negative partners from HIV-infected partners on ART. There was an overall 93% reduction in the risk of transmission, with thousands of person-years of followup, and there were 8 linked transmissions. So, what this means is that there although there were quite a number of transmissions—46 transmissions to the HIV-uninfected partner—in the majority of those cases—38 out of the 46—the HIV-uninfected partner became infected by an outside partner. 
 
In the 8 linked transmissions where it was very clear that the partner they enrolled in the study with was the source of their infection, 4 of those individuals had just recently started ART. So, we know that it takes several months usually for the viral load to drop in the blood, and with some of the medical regimens it can take up to 6 months for HIV RNA to become undetectable in semen, though in some cases it may reach suppression at an earlier stage. But these were individuals who started ART and then were not fully suppressed when they transmitted it to their partners. In the other 4 cases, the HIV-infected person did have virologic failure. However, when the HIV-infected partner was virologically suppressed, no transmission occurred. So, going on ART and being virologically suppressed is very powerful in protecting against HIV transmission.





Partners PrEP: PrEP in Serodiscordant 
Heterosexual Couples
• Multisite, randomized, double-blind, placebo-

controlled trial

HIV-discordant couples
from Kenya and Uganda 

with HIV+ partner not 
receiving ART

(N = 4747 couples)

TDF QD
(n = 1584 couples)

TDF/FTC QD
(n = 1579 couples)

Baeten JM, et al. N Engl J Med. 2012;367:399-410.

Placebo
(n = 1584 couples)

All couples received standard HIV treatment and prevention services, including risk reduction counseling, 
free condoms and condom counseling, contraception counseling and provision, screening and treatment 
for STIs, counseling and referral for other HIV prevention interventions (eg, male circumcision)

Up to 36 mos of 
follow-up

Presenter
Presentation Notes
ART, antiretroviral therapy; FTC, emtricitabine; PrEP, pre-exposure prophylaxis; QD, daily; STI, sexually transmitted infection; TDF, tenofovir disoproxil fumarate.

The flipside of this is: what about PrEP for the uninfected partners in serodiscordant couples? And the largest dataset we have on that is the Partners PrEP study, which randomized 4747 couples to 3 conditions: either TDF alone for PrEP, TDF/FTC for PrEP, or placebo. This study occurred prior to the data from HPTN 052 and the START being available. 



Partners PrEP: Efficacy and Resistance Results
• Both PrEP arms significantly reduced HIV acquisition 

risk; similar efficacy in men and women[1]

• TDF levels correlated with HIV protection

• No differences in serious AEs, creatinine abnormalities 
across arms

• No evidence of risk compensation

• Ultradeep sequencing in 121 HIV seroconverters (25 
TDF/FTC, 38 TDF, 58 placebo)[2]

• Overall resistance: 7.4% (9/121)
• In 26 pts, drug levels suggested PrEP use during or after 

HIV acquisition; in 5/26, resistance detected

• Residual transmission risk within 6 mos of ART 
initiation by HIV+ partner comparable 
to pre-ART risk in placebo pts[3]

1. Baeten JM, et al. N Engl J Med. 2012;367:399-410. 
2. Lehman DA, et al. J Infect Dis. 2015;211:1211-1218. 
3. Mujugira A, et al. CROI 2015. Abstract 989.
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Presenter
Presentation Notes
AEs, adverse events; ART, antiretroviral therapy; FTC, emtricitabine; PrEP, pre-exposure prophylaxis; PY, patient-years; TDF, tenofovir disoproxil fumarate.

The results of the Partners PrEP study showed that the efficacy of PrEP was quite high, with a 75% reduction in HIV transmission to the uninfected partner for TDF/FTC PrEP. There were also very low levels of resistance in the study, so PrEP in the uninfected partner is another good option for serodiscordant couples.





Partners PrEP: Efficacy in Women at High 
Risk of HIV Acquisition

• No differences in 
pregnancy 
incidence, birth 
outcomes, infant 
growth across 
treatment arms; 
although PrEP 
discontinued if 
pregnancy 
detected[2]

1. Murnane PM, et al. AIDS. 2013;27:2155-2160. 
2. Mugo NR, et al. JAMA. 2014;312:362-371.

*Composite risk score 
includes age of the 
uninfected partner, number 
of children, circumcision 
status of male HIV-
uninfected partner, 
married/cohabiting, 
unprotected sex, and HIV-
infected partner viral load.

HIV-1 
Incidence PrEP Efficacy

Subgroups 
(Women)[1] Group n Events IR % (95% CI) P

Value

All women
PBO 619 28 2.8
TDF 595 8 0.8 71 (37-87) .002

TDF/FTC 566 9 1.0 66 (28-84) .005

Partner plasma 
HIV-1 RNA
> 50,000 c/mL

PBO 154 13 5.4
TDF 144 2 0.9 84 (29-96) .02

TDF/FTC 146 4 1.7 72 (13-91) .03

Younger than 
30 yrs of age

PBO 194 17 6.1
TDF 202 4 1.3 77 (29-92) .01

TDF/FTC 188 5 1.8 72 (25-90) .01

Composite risk 
score > 5*

PBO 165 16 6.6
TDF 140 4 1.9 69 (7-90) .04

TDF/FTC 140 5 2.4 64 (1-87) .05

Presenter
Presentation Notes
CI, confidence interval; FTC, emtricitabine; IR, incidence rate; PBO, placebo; PrEP, pre-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

This slide shows the results for women at high risk for HIV acquisition from Partners PrEP. Some studies suggested that women weren't benefiting from PrEP, but in the Partners PrEP study, adherence was quite high, and in all the categories, women did quite well, with very comparable levels of efficacy vs placebo.



Sex Disparities in US FTC/TDF PrEP Use 
Expansion From 2013 to 2016

• Electronic pt-level data from 82% of US retail pharmacies with FTC/TDF dispensed for 
PrEP January 2013 to March 2016  

• N = 67,403 individuals initiated FTC/TDF PrEP; quarter-by-quarter growth in utilization 
870% overall, 172% among women, 1450% among men 

Bush S, et al. HIV Glasgow 2016. Abstract O314.
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Presentation Notes
FTC, emtricitabine; PrEP, pre-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.



CDC: Time to Achieving Protection on 
PrEP
• Time from initiation of daily TDF/FTC to maximal protection against 

HIV infection is unknown

• No scientific consensus on what intracellular concentrations are 
protective for either drug or the protective contribution of each drug 
in specific body tissues

• TDF and FTC PK vary by tissue

• Preliminary PK data on lead-time to achieve maximal intracellular TFV-
DP concentrations with daily TDF dosing:

• Blood: ~ 20 days
• Rectal tissue: ~ 7 days
• Cervicovaginal tissues: 20 days
• Penile tissues: no data

CDC. PrEP Guidelines. 2014

Presenter
Presentation Notes
CDC, Centers for Disease Control and Prevention; FTC, emtricitabine; PK, pharmacokinetic; PrEP, pre-exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

So, some of the questions in terms of family planning and for others, how long does it take to become protected when taking PrEP? Well, the pharmacologic data for intracellular TDF/FTC says that it can take up to 20 days to get intracellular concentrations in blood. It takes about a week in rectal tissues, and cervicovaginal tissue can take 20 days. So, certainly, if somebody's main risk of HIV exposure is rectal, at least 7 days of PrEP will be needed to get a steady state. And for women, if their exposure is cervicovaginal, you'd not want to initiate PrEP before 20 days to get optimal steady state levels for those individuals.




Heterosexual Discordant Couples

PLOS 1 2013;8(2):e55747



Heterosexual Discordant Couples
(Fully Suppressed)

PLOS 1 2013;8(2):e55747



Per Act Risk
(estimates/10,000 exposures)

AIDS 2014;29:1509-19



Per Act Risk
(compounding factors,

estimates)

AIDS 2014;29:1509-19



Per Act Risk
(estimates/10,000 exposures)

AIDS 2014;29:1509-19



Per Act Risk
(estimates/10,000 exposures)

AIDS 2014;29:1509-19



Partners Demonstration Project: PrEP + 
ART in High-Risk Serodiscordant Couples
• Oral daily TDF/FTC PrEP for HIV-

uninfected partner in 
serodiscordant African couples 
continued 6 mos beyond 
initiation of ART for infected 
partner (N = 1013 couples)

• Follow-up through 24 mos
• 97% of HIV-uninfected partners 

initiated PrEP
• 91% of HIV-infected partners 

initiated ART; of these, > 90% 
experienced viral suppression

• 95% reduction in expected 
infections (P < .0001)

• In pts with seroconversion, no 
TFV detectable in plasma at time 
of seroconversion or declined 
PrEP

Baeten J, et al. IAC 2016. Abstract WEAC0105. 

HIV Incidence, Actual vs Expected

Group Infected, n Incidence/100 
PY (95% CI)

Expected 83 4.9 (3.9-6.0)
Actual 4 0.2 (0.1-0.6)

Presenter
Presentation Notes
ART, antiretroviral therapy; CI, confidence interval; FTC, emtricitabine; IRR, incident rate ratio; PrEP, pre-exposure prophylaxis; PY, patient-years; TDF, tenofovir disoproxil fumarate; TFV, tenofovir.

High-risk couples defined as younger age, fewer children, uncircumcised HIV-negative male, cohabitating, unprotected sex in past mo, high HIV-1 RNA in HIV-positive partner.

This slide looks at the Partners Demonstration Project. Once they showed that PrEP worked and after HPTN 052 came out, they gave a new set of couples a menu and said the infected partner could start ART right away and/or the uninfected partner could initiate PrEP. And they found that almost all of the HIV-uninfected people in this setting initiated PrEP, but not all of the infected people, only about 80%, initiated ART, but those who did were highly virologically suppressed. They only saw 2 HIV infections with almost a thousand couples enrolled in this study, whereas they would have expected to have seen almost 40 infections based on the earlier data. So, when you do the math of offering people the menu of oral PrEP and early treatment for the infected partner, you see a 96% reduction in the expected number of infections.




PARTNER: 
Risk of HIV Transmission With Condomless Sex on 

Suppressive ART 
• Observational study of HIV 

transmission in heterosexual and 
MSM serodiscordant couples (N = 
888 couples) 

• HIV-positive partner on 
suppressive ART 

• Condoms not used

• No linked transmissions recorded 
in any couple 

• Median follow-up: 
1.3 yrs; ~ 58,000 sex acts

• Uncertainty over risk 
remains, particularly regarding 
receptive anal 
sex with ejaculation

Rodger A, et al. JAMA. 2016;316:171-181

0 1 2 3 4

Rate of Within-Couple Transmission 
Events/100 CYFU, % (95% CI)

HT♀ Vaginal sex with ejaculation 
(CYFU = 246)

HT♂ Vaginal sex (CYFU = 383)

Receptive anal sex with 
ejaculation (CYFU = 137)

Receptive anal sex without 
ejaculation (CYFU = 220)

Insertive anal sex (CYFU = 370)

MSM

95% CI

Presenter
Presentation Notes
ART, antiretroviral therapy; CI, confidence interval; CYFU, couple-years follow-up; HT, heterosexual; MSM, men who have sex with men.

This slide depicts a study from Europe called the PARTNER study and illustrates that it’s a challenge to prove a negative. They enrolled heterosexual and homosexual HIV-discordant couples and looked at what happened when the HIV-infected partner was virologically suppressed, and basically saw no transmissions occurring at all. However, the lower graph shows that, despite the fact that they had a large number of couples, they statistically could not exclude the fact that if you had a much larger number of couples in the sample, that a stray transmission could occur. So, if an uninfected partner is highly concerned about any potential risk for HIV, we certainly would not discourage them from continuing PrEP, even though certainly their risk of becoming infected remains quite low if their partner is virologically suppressed and if they're not having sex with other partners. 



PARTNER 
(Partners of People on ART—A New Evaluation of the Risks)

Rodger A, et al. JAMA. 2016;316:171-181



PARTNER 
(Partners of People on ART—A New Evaluation of the Risks)

Rodger A, et al. JAMA. 2016;316:171-181



PARTNER 
(Partners of People on ART—A New Evaluation of the Risks)

Rodger A, et al. JAMA. 2016;316:171-181



Opposites Attract Study: HIV Transmission in MSM 
Serodiscordant Couples in Australia, Thailand, and 

Brazil

Serodiscordant men who have sex with men (MSM) couples: Australia, 
Thailand, Brazil
591 couple-years of follow-up in 358 couples

On ART (80%)
78% had HIV RNA <200 copies/mL
57% reported anal sex with outside partners
STI prevalence 12%-14%
No linked HIV transmission in ~ 6000 acts of CLAI

No linked HIV transmission in close to   17,000 acts of CLAI
Supports the view that a person who has consistently undetectable HIV 
RNA level will not transmit HIV to a sexual partner

Bavinton B, et al. J Int AIDS Soc. 2017;20(suppl 5):115. Abstract TUAC0506LB.

CLAI: condomless anal intercourse.

Number of 
Linked 

Transmissions

Follow-Up
(couple-
years)

Incidence
(100 couple-

years)

Overall 0 591 0 (0-0.62)

CLAI
Any
Insertive
Receptive

0
0
0

318
210
132

0 (0-1.16)
0 (0-1.76)
0 (0-2.79)

CLAI, HIV RNA 
(copies/mL)

≥200
<200

0
0

5
216

0 (0-71.4)
0 (0-1.56)

HIV Incidence in Serodiscordant MSM Couples

Grulich A, et al. CROI 2015. Abstract 1019LB.  
Bavinton BR, et al. AIDS 2015. Abstract TUAC0306.

Presenter
Presentation Notes
Slide:  Opposites Attract Study: HIV Transmission in MSM Serodiscordant Couples in Australia, Thailand, and Brazil      

Bavinton and colleagues reported results of the relationship between undetectable viral load and HIV transmission in the Opposites Attract observational cohort study of homosexual male serodiscordant couples in Australia, Thailand, and Brazil.1
591 couple-years of follow-up in 358 couples.
On ART: 80% (HIV RNA <200 copies/mL: 78%).
Anal sex with outside partners: 57%
STI prevalence: 12% to 14%.

There were no linked HIV transmissions in close to 17,000 acts of condomless anal intercourse in this study population.1

These data support the view that a person who has consistently undetectable HIV RNA level will not transmit HIV to a sexual partner.1

Reference
Bavinton B, Grinsztejn B, Phanuphak N, et al. HIV treatment prevents HIV transmission in male serodiscordant couples in Australia, Thailand and Brazil. J Int AIDS Soc. 2017;20(suppl 5):115. Abstract TUAC0506LB.




Family Planning for HIV-Discordant 
Couples

• No reason to adopt, unless desired, given multiple other safe 
options and long life expectancy if HIV-infected partner is 
treatment adherent[1]

• ART decreases HIV transmission risk by > 90%[2] but may take 
up to 6 mos[3] to achieve HIV-1 RNA suppression

• PrEP is highly effective if used consistently by the HIV-
uninfected partner

• Assisted reproduction can decrease HIV transmission risk
• Expensive, may not be necessary if ART and PrEP are used

1. DHHS Perinatal Guidelines. 2016
2. Cohen et al. N Engl J Med. 2011;365:493-505
3. DHHS Guidelines. 2016

Presenter
Presentation Notes
ART, antiretroviral therapy; PrEP, pre-exposure prophylaxis.

So, getting back to this heterosexual discordant couple in terms of their options. Certainly, there was no reason biologically for them to adopt unless they desired adoption, because there are other options available to them. ART would decrease transmission risk by over 90%, but it can take up to 6 months, so PrEP, which certainly will be effective, may be a good bridge until the infected partner is virologically suppressed. Certainly, assisted reproduction can decrease HIV risk, because this can involve sperm washing where HIV can be removed from the seminal plasma (spermatozoa don't contain HIV), but, again, it's an expensive procedure and it may not be necessary if antiretroviral therapy and PrEP are used in this kind of setting.



Effectiveness of Semen Washing
A meta-analyis

Fert and Steril 2016;105(3):645-55
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No



Other Considerations?



Chlamydia — Rates of Reported Cases by Sex, United 
States, 2000–2015

NOTE: Data collection for chlamydia began in 1984 and chlamydia was made nationally notifiable in 1995; however, chlamydia was not 
reportable in all 50 states and the District of Columbia until 2000. Refer to the National Notifiable Disease Surveillance System (NNDSS) 
website for more information: https://wwwn.cdc.gov/nndss/conditions/chlamydia-trachomatis-infection/. 

https://wwwn.cdc.gov/nndss/conditions/chlamydia-trachomatis-infection/


Chlamydia — Rates of Reported Cases Among Women Aged 15–24 Years by 
State, United States and Outlying Areas, 2015

NOTE: Rates for Guam and the Virgin Islands were calculated by using the 2010 population estimates.



Chlamydia — Rates of Reported Cases Among Men Aged 15–24 Years by 
State, United States and Outlying Areas, 2015

NOTE: Rates for Guam and the Virgin Islands were calculated by using the 2010 population estimates.



Gonorrhea — Rates of Reported Cases by Year, United 
States, 1941–2015

NOTE: Data collection for gonorrhea began in 1941; however, gonorrhea became nationally notifiable in 1944. Refer to the 
National Notifiable Disease Surveillance System (NNDSS) website for more information: 
https://wwwn.cdc.gov/nndss/conditions/gonorrhea/ . 



Neisseria gonorrhoeae — Percentage of Urethral Isolates Obtained from 
MSM* Attending STD Clinics,  Gonococcal Isolate Surveillance Project 
(GISP), 1989–2015

* MSM = Gay, bisexual, and other men who have sex with men (collectively referred to as MSM). 



Gonorrhea — Rates of Reported Cases Among Women Aged 15–24 Years by 
State, United States and Outlying Areas, 2015

NOTE: Rates for Guam and the Virgin Islands were calculated by using the 2010 population estimates.



Gonorrhea — Rates of Reported Cases Among Men Aged 15–24 Years by 
State, United States and Outlying Areas, 2015

NOTE: Rates for Guam and the Virgin Islands were calculated by using the 2010 population estimates.



Gonorrhea — Rates of Reported Cases by Sex, United 
States, 2006–2015



Neisseria gonorrhoeae — Percentage of Isolates with Elevated Ceftriaxone Minimum 
Inhibitory Concentrations (MICs) (≥0.125 μg/ml) and Elevated Cefixime MICs (≥0.25 μg/ml), 
Gonococcal Isolate Surveillance Project (GISP), 2006–2015

* Isolates not tested for cefixime susceptibility in 2007 and 2008. 



Neisseria gonorrhoeae — Distribution of Isolates,  with Penicillin, 
Tetracycline, and/or Ciprofloxacin Resistance, Gonococcal Isolate 
Surveillance Project (GISP), 2015

NOTE: PenR = penicillinase-producing Neisseria gonorrhoeae and chromosomally-mediated penicillin-resistant N. gonorrhoeae; 
TetR = chromosomally- and plasmid-mediated tetracycline-resistant N. gonorrhoeae; and QRNG = quinolone-resistant N. 
gonorrhoeae. 



Fig 2. The percentage (%) of isolates with resistance to azithromycin according to the most recent World 
Health Organization (WHO) Gonococcal Antimicrobial Surveillance Programme (GASP) data (2014 for most 

countries, but for a few countries, only 2011–2013 data were available).

Wi T, Lahra MM, Ndowa F, Bala M, Dillon JAR, et al. (2017) Antimicrobial resistance in Neisseria gonorrhoeae: Global surveillance and a call for 
international collaborative action. PLOS Medicine 14(7): e1002344. https://doi.org/10.1371/journal.pmed.1002344
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002344

http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002344


Primary and Secondary Syphilis — Reported Cases by 
Sex and Sexual Behavior, 37 States*, 2011–2015

* 37 states were able to classify ≥70% of reported cases of primary and secondary syphilis as either MSM†, MSW†, or women for each year during 2011–2015.

† MSM = Gay, bisexual, and other men who have sex with men (collectively referred to as MSM); MSW = Men who have sex with women only.



Primary and Secondary Syphilis — Reported Cases* by Sex, Sexual 
Behavior, and Race/Ethnicity, 
United States, 2015

* Of all reported cases of primary and secondary syphilis, 17.3% were among men without data on sex of sex partner, and <1% 
were cases with unknown sex; 5.0% of all cases had missing or unknown race/ethnicity. 
† MSM = Gay, bisexual, and other men who have sex with men (collectively referred to as MSM); MSW = Men who have sex 
with women only. 



Primary and Secondary Syphilis — Distribution of Cases 
by Sex and Sexual Behavior, 2015



Proportion of MSM* Attending STD Clinics with Primary and Secondary Syphilis, 
Gonorrhea (GC) or Chlamydia (CT) by HIV Status†, STD Surveillance Network (SSuN), 
2015

* MSM = Gay, bisexual, and other men who have sex with men (collectively referred to as MSM). 

† Excludes all persons for whom there was no laboratory documentation or self-report of HIV status. 

‡ GC urethral and CT urethral include results from both urethral and urine specimens. 
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