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Overview of the Presentation

• Historical recap: the first 100 years
• What STDs share, what they don’t
• Public health – health care partnership 

key priorities for STD prevention



Syphilis, Gonorrhea and Chlamydia
Incidence in California, 1913–2017
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Early 20th Century: 
Pre-Antibiotic Social Hygiene Era





QUESTION: WHICH OF THE FOLLOWING WAS
A “GAME CHANGER” IN THE HISTORY OF

STD CONTROL?

A. Latex condoms
B. Education 
C. Antibiotic treatment 
D. Quarantine
E. Sadly, there have been NO game changers 
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Syphilis & Gonorrhea
Reported case rates in California, 1913–1960
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QUESTION: WHICH IS YOUR FAVORITE STD?

Haemophilus ducreyi (Chancroid)
Chlamydia
Gonorrhea
 Syphilis
HPV
HSV
Trichomonas
HIV
Mycoplasma genitalium



SEXUALLY TRANSMITTED INFECTIONS

• Syphilis
• Gonorrhea
• Chlamydia
• HIV / AIDS
• Hepatitis B
• Hepatitis C
• Chancroid
• Trichomonas

• Lympho-
granuloma 
venerium (LGV)

• Granuloma 
inguinale

• Mycoplasma 
genitalium

• HPV

• Genital herpes
• Pubic lice
• Scabies
• Bacterial vaginosis
• Shigella
• Hepatitis A

• Ebola
• Zika … MORE
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Distribution of Prevalent STDs in the U.S., 2008

Chlamydia
1%

HSV-2
22%

HPV
72%

HIV
1%

Trich… HepB/GC/Syph
1%

Source:  Satterwhite, C et al. Sexually Transmitted Infections Among US Women and Men: Prevalence 
and Incidence Estimates, 2008. STD 2013; 40(3): 187-193.





The Story of

Chlamydia



QUESTION: WHICH ADVANTAGES HAS
“CHLAMYDIA CONTROL” HAD OVER OTHER STDS?

A. Single-dose oral treatment
B. Research showing screening reduces PID
C. Advocacy by women’s health and family planning groups
D. Routine screening supported by USPSTF
E. Rapid development of molecular tests
F. Adoption as a national HEDIS measure
G. Political support along with federal and state funding
H. All of the above
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Chlamydia Key Events, Past 100 years
1900 1925 1950 20001975

Chlamydia trachomatis 
discovered, 1907

Made reportable, 1990

NAATs, 1990s 

Doxycycline, 1949

Tissue culture, 1970s

DNA probe tests, 1980s 

Azithromycin, 1980

HEDIS, 2000
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Estimated Chlamydia Screening Coverage (HEDIS), 
Females Age 15–24, USA and California, 1999–2015



Percent of Chlamydia Tests by Test Type
California Annual Lab Survey, 1996–2012

† NAATs: Nucleic acid amplification tests

Rev. 7/2015



Chlamydia, Incidence Rates by Gender
California, 1990–2017
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Pelvic Inflammatory Disease – Initial Visits to 
Physicians’ Offices among Women 15-44 year, US, 

2005-2014

Infertility Prevention $



The Effectiveness of Expedited Partner 
Treatment on Re-Infection Rates 

11%
3%

13% 11%

0%
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20%

Usual Care EPT Usual Care EPT

Golden M, et al. N Engl J Med 2005 Feb 17;352(7):676-85.

GONORRHEA
P=.02

CHLAMYDIA
P=.17



Chlamydia: Key Priorities

• Screening in primary care
• Rectal testing
• Expedited partner treatment 
• Re-testing @ 3 months
• Youth access to information, prevention 

and sexual health care



Each STD has a Unique Story…

Chancroid
HPV
HSV
Trichomonas
HIV
Mycoplasma genitalium



The Story of

Gonorrhea



Gonorrhea Key Events, Past 200 years
1800 1850 1900 20001950

Neisseria gonorrhoeae
discovered, 1879

Thayer-Martin culture, 1964

Combo NAATs, 1990 

Penicillin/sulfa, 1942 

Silver/mercury, 1883

Gram stain, 1884

USPSTF “B”, 2005

Combo DNA probe tests, 1980s 
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Gonorrhea Incidence in California, 
1913–2016

0

100

200

300

400

500

600

1913 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Ra
te

 p
er

 1
00

,0
00

 p
op

ul
at

io
n

Year

First AIDS case 
reported

HAART

Sexual 
Revolution

WWII

WWI

End of 
prohibition

PrEP

Antibiotics Tests

GC Control $

Birth 
control



Antibiotic Resistance Development over 
Time for Gonorrhea



2013



Gonococcal Isolate Surveillance Project (GISP), Percent of Neisseria 
Gonorrhoeae Isolates with CDC "Alert" Values for Selected Cephalosporins in 

California GISP STD Clinic Sites, 1992–2017
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susceptibility. Cefixime alerts  have MICs ≥ 0.25 μg/mL. Ceftriaxone alerts 
have MICs ≥ 0.125 μg/mL.
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QUESTION: HOW WORRIED ARE YOU ABOUT
UNTREATABLE GONORRHEA?

A. Very – development of ARNG is inevitable. Once it 
emerges, it will spread rapidly

B. Somewhat, but better tests will detect drug resistance 
and guide treatment

C. Not so much – more antibiotics will be developed soon
D. Nah – it’s all hype. ARNG comes and goes
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Gonorrhea, Incidence Rates by Gender
California, 1990–2017
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Percent of Gonorrhea Cases by Anatomic Site of Infection among 
MSM, California Gonococcal Surveillance System (CGSS), 2017

*   The California Gonococcal Surveillance System (CGSS) is derived from a 2.5% random sample of 
Gonorrhea cases reported in a given year.
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Rectal gonorrhea/chlamydia associated with increased 
HIV Incidence among MSM @ NYC STD Clinics, 2008-10
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1 in 15 MSM w rectal infections was diagnosed with HIV within a year

Pathela P et al. Clin Infect Dis. 2013;57:1203-1209. 



Gonorrhea Incidence Rates* by Sex, Gender of Sex 
Partners, and HIV Status, California, 2016
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as a proxy for incidence, weighted to population using 1/((sample fraction)*(interview rate)).



Gonorrhea: Key Priorities

• Throat and rectal testing
• Dual treatment
• ARNG diagnosis and reporting
• HIV prevention opportunities
• (Expedited partner treatment)



The Story of

Syphilis



“The Great Pox”
“Lues” (venereal plague)

“The Great Imitator”
“Bad Blood”

Medieval Syphilis, Woodcut 1497
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Syphilis Key Events, Past 100 years
1950 1975 2000

T. pallidum discovered 1905 
(Shaudinn & Hoffmann)

Salvarsan 1910

Penicillin 1942

19251900

Darkfield & early serology 1906
First trep serology 1949

Tr
ea

tm
en

t
Te
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g

First rapid trep test 2014

Tuskegee Syphilis Study, 1932-72
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Syphilis Incidence in California, 
1913–2016
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“He who 
knows syphilis 
knows 
medicine.” 

- Sir William Osler

Sterioscopic views of syphilis (1910) by S.I. Rainforth, MD



Earliest Syphilis Testing and Treatment

Venereal Disease Research Lab (VDRL), 
non-treponemal serology slide test, 1906

Darkfield Microscopy, 1905
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Salvarsan: First Effective Treatment

http://www.academia.dk/Blog/syphilis/


Penicillin -- Game Changer!

Sir Alexander Fleming, 1881-1955
Nobel Prize 1945 for the discovery of penicillin in 1928
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“1 in 10”
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Advances in Syphilis Testing & Treatment

Syphilis Health Check

Stat RPR Card
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Early Syphilis*, Cases by Gender
California, 1996–2017
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San Joaquin, 2017



Syphilis in females and infants has been increasing 
in California since 2012
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Syphilis: Key Priorities
• Expanded screening
• Rapid on-site treatment
• Report to health department
• HIV prevention opportunities
• Prevention of complications of neuro and 

ocular syphilis, and congenital syphilis



The Story of

Congenital Syphilis



Rembrandt's 
portrait of Gerard de 
Lairesse at age 25

Oil on canvas, ca. 1665-67 
Metropolitan Museum of Art



Edvard Munch 
“The Inheritance”

1897-99

A lithograph from 1898 
of an infant with 
congenital syphilis
Image: Wellcome Library, 
London



Congenital Syphilis Key Events, Past 250 years
1750 1800 20001900

1905: T. pallidum 
discovered (Shaudinn

& Hoffmann)

1910: Salvarsan (Erlich)

1942: Penicillin 
(Fleming; Lentz & 
Ingraham)

1780: Mercury used in 
specialized infant 
hospital in Paris

1789: 
Snuffles 

1810: 
Periosteal 

bone disease

1863: 
Late CS 

1850 1950

M. Obladen. 2013 Neonatology 103:274-80.
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Mother to child transmission of syphilis can 
occur anytime during pregnancy  

• Increased risk with early maternal stage of disease, 
spirochetemia (bacteria in the blood), and higher maternal titers

• Latent including late latent infection can be transmitted vertically 
• Earliest possible treatment is key to prevention
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Prenatal Syphilis 
Testing Laws by 
State as of 2016

Warren, Cramer, Kidd, Leichliter. Mat Child Hlth J 2018 



“The first thing to do 
completely, is to 

wipe out congenital syphilis. 
That is one job that doesn’t 
need to take a generation.”  

Thomas Parran. 1937. 
Shadow on the Land: Syphilis. 

New York, NY: Reynal & Hitchcock

Thomas Parran, Jr
U.S. Surgeon General 1936-48



Tuskegee Syphilis Study, 1932-1972

 28 dead from syphilis
 100 dead from related 

complications

 40 wives infected
 19 children born with 

congenital syphilis

Jillian Peterson, Slideshare 2018



Congenital Syphilis
California Incidence Rates, 1940–2016

Rev. 6/2017
Note: The Modified Kaufman Criteria were used through 1989.  The CDC Case 

Definition (MMWR 1989; 48: 828) was used effective January 1, 1990.



Congenital Syphilis, California versus United States
Incidence Rates, 1990–2017
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California congenital syphilis 
cases represents about a 
third of all CS cases in the 

U.S.



Early Syphilis* Incidence by County among Males, Females of 
Childbearing Age (15-44) & Congenital Syphilis, California, 2017

* Includes primary, secondary, and early latent syphilis. Rev. 7/2018

FEMALE Early Syphilis Rates Congenital Syphilis RatesMALE Early Syphilis Rates



Maternal Risk Factors, interviewed 
mothers of CS infants, 2016-2017
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Congenital Syphilis Prevention Framework

Pre-
pregnancy

During 
pregnancy Birth

• Screening/dx/tx
• Timely partner 

services
• Accessible highly 

effective 
contraception

• Linkage to prenatal 
care

• Screening/dx
• Timely treatment 

appropriate for stage
• Timely partner 

services
• Case management
• Prevent and detect 

new infection

• Evaluation and 
treatment of baby

ADDRESS SOCIAL DETERMINANTS OF HEALTH





Congenital Syphilis Prevention Cascade, 2017 
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First prenatal
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Tested* Initiated
treatment*

Treated correctly* CS cases
prevented

Source: Nicole Burghardt, 2017 CPA surveillance data
* ≥30 days prior to delivery



Congenital Syphilis: Key 
Priorities

• Address barriers to prenatal care
• Testing and treatment in pregnancy
• Case review
• Prevention at delivery
• Pre-pregnancy prevention opportunities



Where are we now with STDs?

• Surveillance vastly improved
• Sensitive diagnostic tests & effective 

treatments are available
• Reduced stigma around sex and sexuality

• Dramatic increases in congenital syphilis
• Threat of drug resistant gonorrhea
• Drugs, poverty, barriers to care
• Gaps in access to testing and treatment



Contact info:  Heidi.Bauer@cdph.ca.gov | 510-620-3178

Website:  www.std.ca.gov

mailto:Heidi.Bauer@cdph.ca.gov
http://www.std.ca.gov/
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