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Abstract

Background: The most recent prevalence and incidence estimates for chlamydia and gonorrhea,
the two most reported nationally notifiable conditions in the United States (US), were for 2008.
We present updated estimates for the number of prevalent and incident chlamydial and gonococcal
infections for 2018.

Methods: We estimated chlamydial prevalence directly from the 2015-2018 cycles of the
National Health and Nutrition Examination Survey (NHANES) and chlamydial incidence

using a mathematical model primarily informed by NHANES and case report data. Total

and antimicrobial resistant (AMR) gonococcal prevalence and incidence were estimated using
mathematical models primarily informed by case report and Gonococcal Isolate Surveillance
Program data. Estimates were calculated for the total population, all women, and all men aged 15—
39 years, stratified by age group. Primary estimates represent medians and uncertainty intervals
represent the 25™ (Q1) and 75t (Q3) percentiles of the empirical frequency distributions of
prevalence and incidence for each infection.

Results: Among persons aged 15-39 years in the US in 2018, we estimate 2.35 (Q1=2.20,
Q3=2.51) million prevalent and 3.98 (Q1=3.77, Q3=4.22) million incident chlamydial infections,
and an estimated 209,000 (Q1=183,000, Q3=241,000) prevalent and 1.57 (Q1=1.44, Q3=1.72)
million incident gonococcal infections. Of all gonococcal infections, there were 107,000
(Q1=94,000, Q3=124,000) prevalent and 804,000 (Q1=738,000, Q3=883,000) incident infections
demonstrating AMR or elevated minimum inhibitory concentrations (MICs) to selected
antibiotics.

Conclusions: Chlamydia and gonorrhea were very common in the US in 2018. Estimates show
that more than 800,000 newly acquired gonococcal infections in 2018 demonstrated resistance or
elevated MICs to currently or previously recommended antibiotics.

Short Summary
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Chlamydia and gonorrhea are very common in the United States. This study provides prevalence
and incidence estimates for both for 2018, including estimates for antimicrobial resistant
gonorrhea.
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Introduction

Having accurate measures of the prevalence and incidence of both chlamydia and

gonorrhea is important for understanding the full burden of these diseases, preventing

their adverse reproductive sequelae, and determining the effectiveness of national sexually
transmitted infection (STI) prevention and control efforts. Understanding the full burden

of gonococcal infections exhibiting antimicrobial resistance (AMR) has also become
increasingly important due to continued decreases in gonococcal susceptibility in the United
States (US) and the diminishing number of drugs available that are recommended for
treatment. (1) AMR can lead to increased incidence and prevalence of all gonococcal
infections as a result of the decreased ability to appropriately treat infections and the
increased risk of continued transmission of AMR gonococcal strains.

Chlamydia and gonorrhea are both nationally notifiable conditions and are reported to the
Centers for Disease Control and Prevention (CDC). Although case reports are often seen

as a proxy for incidence, the two are not synonymous, as national case report data only
represent diagnosed and reported infections. (2, 3) As most chlamydial and gonococcal
infections are asymptomatic, many people are never diagnosed. (4) Consequently, chlamydia
and gonorrhea case report data do not represent the full population burden of disease and
should be interpreted cautiously as they are significantly impacted by changes in screening
coverage, diagnostic test technologies, and reporting practices. (1, 4)

The number of prevalent and incident chlamydial and gonococcal infections have been
estimated several times, most recently for 2008. (5-7) Given the availability of more recent
data, improved estimation methods, and the continued need to monitor the burden of these
two STIs, we present updated estimates of the prevalence and incidence of chlamydia and
gonorrhea in the US for 2018.

Materials and Methods

We estimated the prevalence of chlamydia for 2018 directly from the 2015-2018 cycles of
the National Health and Nutrition Examination Survey (NHANES) and 2018 chlamydial
incidence using a mathematical model primarily informed by NHANES and case report
data. (1, 8, 9) Total and AMR gonococcal prevalence and incidence for 2018 were estimated
using mathematical models primarily informed by case report and Gonococcal Isolate
Surveillance Program (GISP) data. (1) Given the use of case report data in our models,
which are currently unable to adequately capture all anatomic sites of infection of a
reported case, and data from NHANES and GISP, which are based on testing of urine and
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urethral specimens, respectively, our resulting prevalence and incidence estimates represent
urogenital infections only and exclude infections at extragenital sites.

Estimates were calculated for the total population, all women, and all men aged 15-39
years, stratified by age group (15-24 and 25-39 years). The population of persons aged
15-39 years was selected based on chlamydia data availability in NHANES. To keep the
age ranges the same between diseases, we chose to estimate gonococcal prevalence for
15-39-year-olds, as well. Sex represents sex at birth in GISP, is based on self-report in
NHANES, and is unknown for case report data. Calculations were performed separately for
each subpopulation, meaning we did not assume any dependence between subpopulations.

Our modeling framework accounts for symptoms differentially affecting both recovery

and being reported as a diagnosed case of chlamydia and gonorrhea. This framework
mathematically describes the natural history of infection, how cases are reported, what is
represented by prevalence estimates (where available), and population sizes. We derived
closed form solutions for incidence and prevalence (where necessary); details of this process
are described in the Mathematical Modeling Supplement.

We used Monte Carlo simulation accounting for each input parameter’s uncertainty to
generate 10,000 input parameter sets for each age-sex-subpopulation. We summarized
prevalence and incidence estimates using the median (50t percentile) of the empirical
frequency distribution, and uncertainty intervals were characterized by their 25t (Q1) and
75" (Q3) percentiles. Aggregate measures (e.g., total male incidence, total female incidence,
total 15-24-year-old incidence, etc.) were estimated by combining component distributions,
similar to methods used in the Overview article in this Special Issue. (10)

The point prevalence and relative standard errors (RSEs) of chlamydia were estimated
using data from the 2015-2018 NHANES cycles. (8, 9) NHANES is a cross-sectional,
complex, multistage survey designed to be representative of the noninstitutionalized civilian
population; data were analyzed accounting for the complex survey design. Participants
undergo a medical examination as part of their participation and voluntary urinary
chlamydia testing is a part of this examination. We generated a distribution around

the NHANES point prevalence estimates for each subpopulation to generate the median
prevalence of chlamydia by sampling from a normal distribution with mean equal to

the point estimate and standard deviation equal to the point estimate * RSE. (8, 9,

11) As gonorrhea prevalence data have not been collected in NHANES since the 2007—
2008 cycle, the median prevalence of gonorrhea was estimated using ordinary differential
equation (ODE) based modeling techniques assuming equilibrium and static incidence.
(12) The gonorrhea prevalence model was informed by case report data, the population
size, case reporting fraction, proportion of new infections that are asymptomatic, and rates
of background screening, natural clearance, and symptomatic treatment seeking. (1, 4,
13-17, unpublished data from the STD Surveillance Network PS13-1306, 2016-2018) An
overview of the gonorrhea prevalence model parameters, stratified by sex and age group
(where appropriate), is presented in Table 1. This overview includes a description of model
parameters, the inputs informing them, the strength of those and references for all data
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points used. Details for how each input parameter was informed by data, including a rating
system, are provided in the Data Inputs Supplement.

ODE based modeling, assuming equilibrium and static incidence, was used to estimate the
incidence of both chlamydia and gonorrhea. The chlamydia incidence model was informed
by case report data, population size, case reporting fraction, point prevalence, and natural
clearance rate. (1, 8, 9, 13, 14, 18-26) The gonorrhea incidence model was informed by case
report data, the population size, case reporting fraction, proportion of new infections that

are asymptomatic, and rates of background screening, natural clearance, and symptomatic
treatment seeking. (1, 4, 13-17, unpublished data from the STD Surveillance Network
PS13-1306, 2016-2018) An overview of model parameters, stratified by sex and age group
(where appropriate), is presented in Table 1. More detailed information about each input
parameter is provided in the Data Inputs Supplement.

Calculating the Estimated Number and Rate of Prevalent and Incident Chlamydial and
Gonococcal Infections

We calculated the estimated number of prevalent and incident infections by multiplying
prevalence and incidence estimates for both chlamydia and gonorrhea by the US Census
Bureau’s 2018 American Community Survey (ACS) full resident population estimates. (13)
We also estimated the rate of prevalent and incident infections (per 100,000 population)

by dividing the median estimated number of prevalent and incident infections by the 2018
ACS full population estimates for each age-sex specific subpopulation and then multiplying
by 100,000. (13) Estimates were calculated for both chlamydia and gonorrhea for the

total population and all subpopulations described. Because a person can have =1 infection
at a given time (e.g., coinfection with chlamydia and gonorrhea) or =1 episode of a

single infection (e.g., repeat chlamydial infection in the same calendar year), the numbers
presented are the estimated total number of /nfections, rather than the total number of people
with a chlamydial or gonococcal infection in 2018.

Antimicrobial Resistant Gonorrhea

The Gonococcal Isolate Surveillance Project (GISP) is the national sentinel surveillance
system for AMR gonorrhea in the US. (27) It collects gonococcal isolates from male
urethral specimens from select STI clinics and performs antimicrobial susceptibility testing
to evaluate resistance trends over time. Using GISP data, an estimated 51.3% of all 2018
gonococcal infections demonstrated resistance to ciprofloxacin, tetracycline, or penicillin,
or elevated MICs to azithromycin, ceftriaxone, or cefixime. (1) Currently, the only
recommended drug to treat gonorrhea is ceftriaxone; 0.2% of all gonococcal infections

in GISP demonstrated elevated MICs to ceftriaxone in 2018. (1, 28) Detailed information
about included antibiotics and GISP antimicrobial susceptibility categorizations is located
in the Data Inputs Supplement. (29) We multiplied the total number of estimated prevalent
and incident gonococcal infections by this proportion to calculate the number of estimated
prevalent and incident AMR gonococcal infections.
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Ranked Uncertainty Impact Assessment

Results

Prevalence

Incidence

Input parameter uncertainty led to output uncertainty in our prevalence and incidence
estimates. The impact of input uncertainty was examined in detail by generating tornado
plots, where prevalence and incidence were estimated using values representing the 25 and
75™ percentiles of the distributions for each individual parameter (Table 1), while holding
all other parameters at their median values. These analyses ranked the impact of each
parameter’s uncertainty on model outcomes.

Chlamydia—The overall number of prevalent chlamydial infections in persons aged 15—
39 years in 2018 was 2.35 million, for a rate of 2,138 infections per 100,000 population
(Table 2). All subsequent rates are presented as per 100,000 of the age-sex sub-population
of interest. The number and rate of prevalent infections was higher among women aged
15-39 and 15-24 years (15-39: n=1.31 million, rate=2,410; 15-24: n=990,000, rate=4,709)
compared to men of these same age groups (15-39: n=1.05 million, rate=1,881; 15-24:
n=595,000, rate=2,695); however, prevalence was higher in men compared to women aged
25-39 years (men: n=455,000, rate=1,348; women: n=315,000, rate=950). Among persons
aged 15-24 years, the rate of prevalent chlamydial infections was 3.2 times that among 25—
39-year-olds (15-24: 3,673; 25-39: 1,149). This held true when stratified by sex, although
the difference was not as pronounced for men compared to women (2.0 vs. 5.0 times,
respectively). In total, 15-24-year-olds accounted for 67.3% of all prevalent chlamydial
infections in 2018.

Gonorrhea—The overall number of prevalent gonococcal infections in persons aged 15-39
years in 2018 was 209,000, for a rate of 190 infections per 100,000 population (Table 2).
The number and rate of prevalent infections was higher among women compared to men

of all age groups. This difference was most pronounced comparing rates between 15-24-
and 25-39-year-old women and men (15-24: 4.7 times, women: 428, men: 91; 25-39: 2.2
times, women: 181, men: 83). In total, there were 113,000 prevalent infections among 15—
24-year-olds, accounting for 54.1% of all prevalent gonococcal infections in 2018.

AMR Gonorrhea—Assuming 51.3% of all gonococcal infections in 2018 demonstrated
AMR or elevated MICs to selected antibiotics, there was a total of 107,000 (Table 2)
prevalent AMR gonococcal infections in 2018; 26,000 were in men and 80,000 were in
women. (1) The estimated number of prevalent AMR gonococcal infections among all 15—
24- and 25-39-year-olds was 58,000 and 47,000, respectively.

Chlamydia—The total estimated number of incident chlamydial infections among persons
aged 15-39 years in 2018 was 3.98 million, for a rate of 3,620 infections per 100,000
population (Table 3); 2.35 million were in women (rate=4,343) and 1.62 million were in

men (rate=2,903). Among 15-24-year-olds, there were 2.65 million incident chlamydial
infections (rate=6,144), representing 66.5% of all newly acquired infections in 2018. Women
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aged 15-24 years had the highest number and rate of incident infections compared to

all other age-sex subpopulations (n=1.73 million, rate=8,219), accounting for 43.4% of

all incident chlamydial infections and 65.3% of all incident infections among 15-24-year-
olds. Among 25-39-year-olds, the number and rate of incident infections was higher in
men (n=707,000, rate=2,094) compared to women (n=625,000, rate=1,884), accounting for
53.0% of incident infections in this age group.

Gonorrhea—The total estimated number of incident gonococcal infections in persons
aged 15-39 years in 2018 was 1.57 million, for a rate of 1,425 infections per 100,000
population (Table 3). Stratified by sex, there were 853,000 incident gonococcal infections
in women (rate=1,574) and 697,000 in men (rate=1,248). Among 15-24-year-olds, there
were 798,000 incident gonococcal infections (rate=1,851), representing 50.9% of all newly
acquired infections in 2018; there were 750,000 incident gonococcal infections among 25—
39-year-old persons (rate=1,121). Among women, the rate of newly acquired gonococcal
infections in 15-24-year-olds was 2.4 times that of 25—-39-year-olds (15-24: 2,388; 25-39:
1,010); however, this difference was not as pronounced in men (1.1 times; 15-24: 1,255;
25-39: 1,182).

AMR Gonorrhea—The estimated number of incident AMR gonococcal infections in 2018
among all 15-39-year-olds was 804,000 (Table 3); 358,000 were in men and 438,000 were
in women. The estimated number of incident AMR gonococcal infections among all 15-24-
and 25-39-year-olds was 409,000 and 385,000, respectively.

Ranked Uncertainty Impact Analysis

Chlamydial Incidence—For nearly all sex- and age-stratified subpopulations, uncertainty
in chlamydial prevalence was most impactful on the resulting chlamydial incidence
estimates. When chlamydial prevalence was varied among women aged 15-24 years from
the 25M to the 75™ percentiles of its empirical frequency distribution while holding all
other parameters constant at their median (1.73 million), the resulting number of incident
chlamydial infections ranged from 1.65 to 1.82 million (Figure 1). Among women aged
15-24 years, the next most impactful parameter was the rate of natural clearance, as the
range of the resulting number of incident chlamydial infections was slightly smaller (1.69-
1.78 million). Natural clearance was most impactful for chlamydial incidence in men aged
15-24 years, ranging from 830,000 to 1.0 million from a median of 910,000. The impact
of the uncertainty in the remaining parameters on chlamydial incidence for each sex- and
age-stratified subpopulation are provided in Figure 1.

Gonococcal Prevalence—For all sex- and age-stratified subpopulations, uncertainty
in the proportion of infections that are asymptomatic was most impactful on gonococcal
prevalence estimates. When the asymptomatic proportion was varied among men aged
15-24 and 25-39 years from the 25! to the 75t percentiles of their empirical frequency
distributions while holding all other parameters constant at their medians, the number

of prevalent gonococcal infections ranged from 15,000 to 26,000 and 21,000 to 37,000,
considering medians of 19,000 and 28,000, respectively (Figure 2). The rate of natural
clearance was also an impactful parameter for all subpopulations, ranging the number of

Sex Transm Dis. Author manuscript; available in PMC 2023 May 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kreisel et al.

Page 7

prevalent gonococcal infections among women aged 15-24- and 25-39 years from 82,000
to 98,000 and 55,000 to 65,000, considering medians of 90,000 and 60,000, respectively.
The impact of other parameters on gonococcal prevalences for each sex- and age-stratified
subpopulation are provided in Figure 2.

Gonococcal Incidence—For all sex- and age-stratified subpopulations, uncertainty in
the proportion of infections that are asymptomatic was also most impactful on gonococcal
incidence estimates. When varying the asymptomatic proportion among men aged 15—

24 and 25-39 years from the 25! to the 75t percentiles of their empirical frequency
distributions while holding all other parameters constant at their medians, the number of
incident gonococcal infections ranged from 241,000 to 332,000 and 345,000 to 474,000,
considering medians of 277,000 and 399,000, respectively (Figure 3). The rate of natural
clearance was also an impactful parameter for all subpopulations, ranging the number of
incident gonococcal infections among women aged 15-24 and 25-39 years from 468,000 to
530,000 and 316,000 to 358,000, considering medians of 499,000 and 336,000, respectively.
The case report fraction and rate of background screening had little to no impact on
gonococcal incidence model outcomes. The impact of the uncertainty of the rate of
symptomatic treatment seeking on gonococcal incidence for each sex- and age-stratified
subpopulation are provided in Figure 3.

Discussion

We estimated 2.35 million prevalent and 3.98 million incident chlamydial infections among
persons aged 15-39 years in the US in 2018, respectively; approximately two-thirds of both
were among persons aged 15-24 years. Likewise, there were an estimated 209,000 prevalent
and 1.57 million incident gonococcal infections among persons aged 15-39 years; more
than half of both were among persons aged 15-24 years. Because of the different methods
and data sources used for these estimates versus previous estimates, this study should be
considered a standalone study and comparisons to previous estimates should be interpreted
cautiously. (5-7) Future research, however, should consider applying the current methods
retrospectively as a means of comparison to prior methods.

Our results indicate the number and rate of incident chlamydial infections was much

higher in women than men aged 15-39 years, echoing the nearly doubled rates of reported
chlamydia cases in women compared to men in the 2018 ST1 case report data. (1) There are
at least two potential explanations for this. First, women likely have increased susceptibility
to infection relative to men due to physiologically normal biological factors, such as cervical
ectopy. (30, 31s) Cervical ectopy is more common among adolescents and oral contraceptive
users, likely contributing to the high number of incident chlamydial infections among 15—
24-year-olds. Second, we assumed the proportion of asymptomatic chlamydial infections is
lower and background chlamydia screening is higher in women compared to men. (4, 15)
Because women are screened more often than men and potentially re-infected following
treatment, women might have multiple incident infections with relatively short durations.
Similarly, men, for whom screening is not recommended and who can have asymptomatic
infections, might have fewer incident infections with relatively long durations.
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Our estimates of the number and rate of prevalent gonococcal infections in 2018 appear to
be considerably higher in women than in men. This is in contrast to case reports, which are
higher among men compared to women in 2018, suggesting a higher prevalence among men.
(1) One reason for this could be that men are more likely to have symptoms and are also
more likely to seek care earlier for symptoms compared to women. (4, 17, unpublished data
from the STD Surveillance Network PS13-1306, 2016—-2018) Another reason could be our
assumption that the natural clearance rate is twice as fast in men compared to women. Both
reasons would result in women remaining infected longer, and hence, a higher prevalence.
(16)

We also provided estimates of the number and rate of prevalent and incident AMR
gonococcal infections in the US in 2018. Gonorrhea has progressively developed resistance
to every recommended therapy to date. (32s) Given the high rates of reported gonorrhea in
the US, the resulting reproductive complications, and the increasing risk of being able to
effectively treat these infections, GISP provides critical data for monitoring AMR GC. (1,
3) One important limitation to keep in mind with the use of GISP data is that they represent
only men with symptomatic gonococcal urethritis presenting to STI clinics in select US
cities and may not be representative of all people with gonorrhea in the US.

One limitation of these analyses is our lack of adjustment for imperfect test characteristics.
Using estimates of test sensitivity and specificity from existing literature for chlamydia, we
estimated the false positive rate for chlamydia was 2.1% (min=1.8%, max=2.3%). (33s-36s)
However, many subpopulations in our analyses had NHANES prevalence values below the
false positive rate, indicating a possible incongruence. For this reason, we presented all
results without adjustment for imperfect test characteristics. Had we accounted for this, in
particular imperfect specificity, our estimates would have been lower.

In addition, as our models include case report data, which are currently unable to capture
all anatomic sites of infection of a reported case, and data from NHANES and GISP, which
are based on testing of urine and urethral specimens, respectively, our resulting prevalence
and incidence estimates represent only urogenital infections and exclude extragenital sites,
such as the rectum and oropharynx. Consequently, these estimates may underestimate

the full burden of chlamydia and gonorrhea in the US. Given the high prevalence of
extragenital infections in certain subpopulations, such as men having sex with men, data
on the proportion of reported urogenital chlamydia and gonorrhea cases that also had an
extragenital infection, as well as the prevalence of extragenital chlamydia and gonorrhea,
need to be incorporated into future models to refine incidence estimates.

While our primary analysis provided uncertainty intervals around estimates of prevalence
and incidence overall, our secondary analysis assessed the impact of each input parameter’s
uncertainty separately on model outcomes. (37s) In this analysis, we found that chlamydial
prevalence uncertainty was most impactful on its incidence in three of the four age-sex
subpopulations, indicating that improving the precision of prevalence estimates would
improve the precision of our incidence estimates the most, especially in women. However,
in 15-24-year-old men (and 25-39-year-old men to a lesser extent), improved precision

for natural clearance would greatly improve the precision of our chlamydial incidence
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estimates. For gonorrhea, we found that uncertainty around the proportion of infections

that are asymptomatic was most impactful on both prevalence and incidence. Therefore,
better estimates of the proportion of new gonococcal infections that are asymptomatic would
improve the precision of our incidence and prevalence estimates the most. The rate of
natural clearance was also an impactful parameter on gonococcal prevalence and incidence,
particularly for women. These findings highlight the importance of these specific data on our
model-based prevalence and incidence estimates.

Unfortunately, these and other data are lacking in the literature, requiring us to incorporate
several assumptions and/or rely on expert opinion. For example, for natural clearance, there
was a considerable amount of data informing the duration of untreated chlamydial infections
but a relative paucity of similar data for gonorrhea. (18-26) Therefore, to estimate the
duration of untreated gonococcal infection, we used data from a single study of 16 women,
while the only similar studies we found in men were decades old and identified infections
using culture, Gram stain, or fluorescent antibody tests, techniques which are known to have
lower sensitivities. (16, 38s, 39s) We therefore chose to use only the more recent study based
on female NAAT results and made the assumption that men naturally clear gonorrhea twice
as fast as women. For the proportion of cases that were asymptomatic, we again only found
data from either outdated studies or review papers where the actual numbers used to arrive at
their estimates were not provided, leaving us to use data from a sole study of a convenience
sample of 18-29 year old people in New Orleans. (4, 38s, 39s) Uncertainty in these two
parameters affected uncertainty in our final estimates the most. Because we cannot guarantee
the internal and external validity of these studies, our estimates should be interpreted with
caution. Should newer data become available to better inform these input parameters, these
could lead to changes in estimates of prevalence and incidence. These findings highlight the
critical need for better and more robust data to inform model parameters.

Despite uncertainty around our estimates and some of the inputs informing model
parameters, our findings illustrate a high burden of chlamydia and gonorrhea in the

US. Compared to previous estimates of the prevalence and incidence of chlamydia and
gonorrhea, this study incorporates a more rigorous methodology, including uncertainty
estimates, extensive sensitivity analyses, as well as transparent assumptions. Because of this,
we feel this work is an improvement over previous iterations. However, there is still more
work to be done. We hope our findings promote additional research into the most ambiguous
model parameters described here in an effort to provide the researchers who perform the
next iteration of these analyses adequate and robust data to inform their models and decrease
estimate uncertainty.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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a) Men aged 15-24 years b) Men aged 25-39 years
Natural clearance 1,010,000 Prevalence 802,000
Prevalence 853,000 982,000 Natural clearance 789,000
Case report fraction 913,000 Jf 921,000 Case report fraction 714,000 J 721,000
850,000 900,000 950,000 1,000,000 650,000 700,000 750,000 800,000
# Incident Infections # Incident Infections Parameter Values
. Low
c) Women aged 15-24 years d) Women aged 25-39 years High
Prevalence 1,817,000 Prevalence 560,000 684,000
Natural clearance 1,685,000 1,776,000 Natural clearance 635,000
Case report fraction 1,719,000 1,740,000 Case report fraction 616,000 M 625,000
1,650,000 1,700,000 1,750,000 1,800,000 600,000 650,000
# Incident Infections # Incident Infections
Figure 1.

Ranked uncertainty impact analysis of model parameters on chlamydial incidence, by sex
and age group, United States, 2018.
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b) Men aged 25-39 years
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# Prevalent Infections
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Parameter Values

. Low

High

Ranked uncertainty impact analysis of model parameters on gonococcal prevalence, by sex
and age group, United States, 2018.
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Parameter Values

. Low
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Ranked uncertainty impact analysis of model parameters on gonococcal incidence, by sex
and age group, United States, 2018.
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Summary of Model Parameters.

Table 1.

Page 15

Parameter” Population/Characteristic Median (251, 75t Distribution Strength References
oot Form T
percentile) of Input
Population size (N) Men N/A (unvaried) 1l (13)
15-24 years 22,076,120
25-39 years 33,757,505
Women
15-24 years 21,025,717
25-39 years 33,171,851
Number of case Chlamydia N/A (unvaried) 1l 1)
reports (x) Men
15-24 years 306,110
25-39 years 246,601
Women
15-24 years 779,367
25-39 years 318,246
Gonorrhea
Men
15-24 years 116,427
25-39 years 167,134
Women
15-24 years 132,291
25-39 years 90,786
Case reporting 95.0% (93.8%, 96.2%) Uniform 1l (14
fraction (p)§ Expert opinion
Proportion of Chlamydia Uniform 11 4)
cases that are Men 83.9% (80.6%, 87.1%)
asymptomatic () Women 74.5% (71.6%, 77.5%)
Gonorrhea
Men 41.3% (31.8%, 51.1%)
Women 68.4% (61.8%, 74.2%)
Background Men Normal 1 (15)
screening percent (per | 15-24 years 14.4% (13.5%, 15.3%)
year, o) 25-39 years 17.6% (16.5%, 18.7%)
Women
15-24 years 27.3% (26.1%, 28.4%)
25-39 years 31.1% (30.0%, 32.3%)
Time to natural Chlamydia Bootstrapped 11 (16, 18-26)
clearance (days, 1/y) Men 361.4 (313.9, 423.4) empirical data
Women 397.9 (376.0, 416.1)
Gonorrhea
Men 455 (38.6, 54.4)
Women 91.3 (77.3, 108.6)
Time from infection Chlamydia Composite: see 1l (4,17);
to symptomatic Men 25.5(20.4,30.7) Data Inputs Unpublished
treatment seeking Women 49.4 (39.7, 58.9) Supplement data from the
l STD
(days, /) Gonorrhea Surveillance
Men 16.2 (13.8, 18.4) Network
Women 31.8(27.5,36.2) (PS13-1306),
2016-2018

*
Not all parameters were used in all models. See the Data Inputs Supplement and Mathematical Modeling Supplement for more information on
which parameters were used in which estimates.
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7‘The 25t ang 75th percentiles were generated either parametrically by sampling from the listed probability distribution for each variable or

non-parametrically using bootstrapping techniques. The details of this process are explained in the Supplemental Materials. For any variables with
no uncertainty interval provided, no variability was assumed.

fThe strength of the inputs used to inform model parameters was assessed using a rating system adapted from Satterwhite, et al and Lefevre, et al,
the criteria for which are provided in the Data Inputs Supplement. (7, 40s)

§The case reporting fraction represents the proportion of all diagnosed cases that are reported to the Centers for Disease Control and Prevention.
The time from infection to symptomatic treatment seeking parameter is a function of multiple inputs. These included the probability of a person

never seeking treatment, the time from infection acquisition to symptom onset, and time from symptom onset to testing due to symptoms. Refer to
the Data Inputs Supplement for more information on how these components were combined to create this composite parameter.
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