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Background: Cephalosporins are the last effective class of antibiotics to
treat gonorrhea infections. In Illinois, gonorrhea cases have increased by
70.9% from 2015 to 2019. Because of the concern of antimicrobial resis-
tance and the increasing number of cases, the Illinois Department of Public
Health Sexually Transmitted Diseases Section established a procedure to
identify possible gonorrhea treatment failure cases.
Materials andMethods:Aprocedurewas developed that identifies pa-
tients who have had 2 gonorrhea cases in the last 60 days, and the first case
was treatedwith the Centers for DiseaseControl and Prevention–recommended
treatment. Interview records were faxed to the local health department
(LHD) where the patient resides. Descriptive statistics were used to analyze
interview record data. A process evaluation was conducted using telephone
interviews with LHDs to obtain qualitative feedback on the procedure.
Results: A total of 310 interview records were sent for investigation in
2018 and 2019 with 263 returned. Of those returned, 140 identified reexpo-
sure, 104 were unable to be located, 12 refused to be interviewed, 6 had
treatment reported incorrectly, and 1 had a possible treatment failure. From
telephone interviewswith 6 LHDs, 1 question was removed and 2 questions
were added to the interview record.
Conclusions: Antibiotic-resistant gonorrhea could occur in Illinois at any
time. Monitoring for antibiotic-resistant gonorrhea cases is necessary as
gonorrhea morbidity continues to increase. This procedure may prove to
be a model for other states.

G onorrhea is the second most reported disease in the United
States1 and has developed resistance to all classes of antibi-

otics used for its treatment, except the cephalosporins.2 Although
many infections are asymptomatic, untreated infections can lead
to serious health effects including infertility or ectopic pregnancy.2

The Centers for Disease Control and Prevention (CDC) listed
antibiotic-resistant gonorrhea as an urgent public health threat be-
cause of these factors.3 As an urgent public health threat, it is im-
portant to have surveillance systems in place to monitor for any
antibiotic resistance in gonorrhea.

In Illinois, gonorrhea cases have increased 70.9% from 2015
to 2019, with a total of 29,272 cases reported in 2019. Nationally,
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Illinois ranked 16th by gonorrhea rate in 2018.1 Antibiotic suscep-
tibility testing (AST) for gonorrhea is not widely available to Illi-
nois' local health departments (LHDs) and is not performed at the
state public health laboratory. Because of the growing concern of
antibiotic resistance in gonorrhea and the increasing number of
gonorrhea cases, the Illinois Department of Public Health (IDPH)
Sexually Transmitted Diseases (STD) Section needed a passive
surveillance system to identify antibiotic-resistant gonorrhea cases.
A procedure was established to identify possible gonorrhea treat-
ment failure cases as a proxy for antibiotic resistance in the absence
of AST. The strategy was to accomplish this by using patient inter-
view records to determine if a patient had a reexposure or true treat-
ment failure. To determine the effectiveness and efficacy of this new
procedure on LHDs, a process evaluation was conducted.
MATERIALS AND METHODS
The IDPH STD Section developed a procedure using a

Microsoft Access database to identify possible gonorrhea treatment
failure cases. Case data were imported from the Web-based state-
wide disease reporting system, Illinois National Electronic Disease
Surveillance System (INEDSS), into the database. The database
was used to automate the selection process using Visual Basic for
Applications coding since the INEDSS does not have the capabili-
ties to identify and notify LHDs of treatment failure events. The da-
tabase procedure identified patients who had 2 reported gonorrhea
cases in the last 60 days, and the first case was treated with the
CDC's 2015 STD treatment guidelines recommended or alternative
treatment of gonorrhea. The procedurewas run quarterly in the da-
tabase, and interview records were printed and faxed manually by
IDPH staff to the LHD where the patient resided. Once the LHD
received the interview record, they verified the accuracy of treat-
ment by checking electronic medical records, reaching out to the
testing or treating provider as well as contacting the patient. Com-
pleted interview records were returned to IDPH via fax and en-
tered in the database (Fig. 1). Descriptive statistics were used to
analyze interview record data.

The interview record contained data on patient demographics,
testing information, treatment, risk factors, signs and symptoms, and
partner information (Fig. 2). Patient information, STD testing, and
STD treatment were prepopulated on the interview record from
the database before they were printed and faxed to LHDs to aide
in data collection and interview.

If a patient was suspected to have a gonorrhea treatment
failure, a second procedure was in place to obtain specimens from
the patient for AST. The IDPH STD Section worked with state and
CDC laboratory staff to establish the feasibility of collecting a
specimen from a patient, transferring it to the state public health
laboratory for culture, and then submitting the culture to CDC for
AST (Fig. 3). This procedure was tested using CDC proficiency
samples.

The possible gonorrhea treatment failure procedure was
piloted with 2 LHDs in 2017 and expanded to 94 LHDs in Illinois
Transmitted Diseases • Volume 48, Number 8S, August 2021

mailto:Marguerite.Smith@illinois.gov
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Figure 1. Workflow of possible gonorrhea treatment failure cases.

Possible Gonorrhea Treatment Failure Cases
in 2018 after reviewing the data received and discussing with the
pilot sites that the patient interview records were manageablewith-
out additional resources from IDPH. The city of Chicago and 2
other LHDs were excluded. Chicago was excluded because it is
a separately funded CDC project area. The other 2 LHDs were ex-
cluded because one already receives funding to perform enhanced
gonorrhea surveillance, and the other is a high-morbidity area that
does not currently have the capacity to perform this additional sur-
veillance activity.

To determine the impact of this procedure, a process evalu-
ation to obtain qualitative feedback was performed. Nine ques-
tions were developed covering the topics of gonorrhea antibiotic
resistance general knowledge, the procedure for gonorrhea treat-
ment failure surveillance, the interview record format, and the lo-
gistics of how the procedurewas run (Table 1). A total of 45 LHDs
had received at least one interview record for follow-up in 2018 or
2019. To hear from a diverse population of LHDs, the number of
interview records LHDs had received and the gonorrhea morbidity
in their jurisdiction were analyzed to select 8 LHDs to contact
(Table 2). Two medium and 4 large LHDs, based on the number
of interview records they had received, agreed to participate in
telephone interviews. One small and one medium jurisdiction,
based on interview records received and gonorrhea morbidity,
did not return requests to participate. Telephone interviews were
conducted in November 2019 using scripted dialogue to remove
bias during data collection. Responses from the telephone inter-
views were compiled into similar themes and analyzed.
RESULTS
A total of 310 interview records were sent for investigation

from January 2018 to December 2019. Of those, 263 (84.8%)
were completed and returned to IDPH. Of the 263 records returned
to IDPH, 140 (53.2%) patientswere identified as having a reexposure,
104 (39.5%) patients were deemed unable to be located, 12 (4.6%)
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patients refused to be interviewed, 6 (2.3%) patients had caseswith
original treatment reported incorrectly in INEDSS, and 1 (0.4%) pa-
tient was identified with a possible treatment failure (Table 3). Small
differences were noted by sex, race/ethnicity, and age in those who
were interviewed versus not interviewed (Table 4).

The process evaluation resulted in 6 LHDs participating in
telephone interviews. All LHDs stated that antibiotic-resistant
gonorrheawas a very important issue to them but felt that provider
awareness of the threat of antibiotic-resistant gonorrhea in their ju-
risdictions varied. Most LHDs stated that the interview records
took less priority than current STD cases they were working but
they were, “not a difficult interview to do if you can get ahold of
the patient.”Regarding the priority of the interview records, LHDs
stated they were “not as high priority due to so many other syphi-
lis, chlamydia, and gonorrhea cases” and there is “more focus on
current infections and patients as it's easier to discuss current in-
fections, symptoms, and partners.”

It was determined that each LHD had unique steps for
follow-up on the possible treatment failure interview records. The
methods to contact patients for interview ranged from sending let-
ters and telephone calls to attempting to contact the patient on so-
cial media. All LHDs attempted to contact the patients by
telephone. Five of the 6 LHDs sent letters to the patient if they
did not hear back from the patient by telephone or if the telephone
number was no longer working. None of the LHDs went into the
field to attempt to find the patient and complete the interview.
Four of the LHDs followed up with the provider to verify treat-
ment, obtain or verify patient symptoms, or obtain additional in-
formation if the patient was not located. Most LHDs mentioned
following up with partners but they “do not get partner informa-
tion,” “have not been able to elicit partner locating info,” or “only
had one or two partners identified.”

All 6 jurisdictions agreed it would be easier to follow up
with patients if they received the records closer to the last positive
test date. Local health departments gave reasons for running the
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Figure 2. Possible gonorrhea treatment failure interview record.
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procedure more frequently stating, “it would be easier for patients
to recall symptoms and partners,” “phone number may bemore ac-
curate,” and “students leave town at the end of the semester.”Other
recommendations were to remove the question regarding HIV sta-
tus on the interview record and to add 2 additional questions in-
volving how long the patient waited after treatment to have sex
and if the patient's partners had been treated after their diagnosis
and treatment. These were important additions because, as one
LHD stated, the patient “typically identify they were re-exposed
or had sex too soon after treatment.”

To share findings from this evaluation with all LHDs, a fact
sheet summarizing the procedure, the threat of resistant gonorrhea,
the recommended treatments for gonorrhea, the commonality of
reexposure, and evaluation results was distributed in January 2020
via e-mail.
DISCUSSION
The gonorrhea treatment failure procedure developed in

Illinois had a high volume of records returned to IDPH establish-
ing that LHDs are willing to participate in this passive monitoring
S16 Sexually
surveillance system.More time and data are needed to determine if
this will be successful to detect antibiotic-resistant gonorrhea
cases, as there was only one case that was a possible treatment fail-
ure during this time frame. The case that was identified as treat-
ment failure was ultimately resolved with additional treatment.
This patient had initially tested positive at all 3 anatomic sites–
pharynx, genitourinary, and rectum. After dual treatment with
the CDC–recommended therapy at that time of ceftriaxone and
azithromycin, the patient remained positive at the pharynx site.
This anatomic site is known to be more difficult to adequately
treat.2 The patient claimed no sexual activity between their 2 tests
and was retreated with the same dual therapy. The patient was neg-
ative at all anatomic sites at their next test of cure. Specimens
for AST were not collected as the patient tested negative after
retreatment with dual therapy.

Although the most common finding from the interview re-
cords was not antibiotic resistance, other valuable information was
obtained from the interview records that were returned. More than
half (53.3%) of the records identified at least one exposure be-
tween their 2 gonorrhea cases indicating reinfection and not treat-
ment failure as the most likely cause of their second infection. This
Transmitted Diseases • Volume 48, Number 8S, August 2021



Figure 3. Workflow for submission of patient samples for antibiotic susceptibility testing.
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information will assist in the formulation of prevention messages
for STD programs in Illinois. This also highlights the need towork
on partner notification, testing, and treatment to address the rise in
gonorrhea morbidity. In addition, 2.3% of the records had treatment
TABLE 1. Interview Questions to Local Health Departments for Process E

Question

1. How important is antibiotic-resistant gonorrhea to your local health dep
2. How aware do you think your local health department staff and local pr
3. How do these possible gonorrhea treatment failure interview records ran
4. Please describe the steps you take after you receive a possible treatm
department, with providers, and with patients.

5. What information do you feel is missing to effectively implement the po
6. What changes to the interview record form would help you during follo
7. Would it be beneficial if this procedure was run monthly instead of qua
8. What can the Illinois Department of Public Health Sexually Transmitted
9. Any questions or comments for the Sexually Transmitted Diseases Sec
gonorrhea treatment failure cases?
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improperly reported in INEDSS. This stresses the need to educate
on the importance of accurately reporting treatment.

The telephone interviews were designed to gain information
from the LHDs, but they also proved to be a great communication
valuation

artment?
oviders are about antibiotic-resistant gonorrhea?
k compared with other sexually transmitted infection follow-up work?
ent failure interview record. Include actions you take at your health

ssible gonorrhea treatment failure interviews in your county?
w-up to identify possible treatment failures?
rterly? Why or why not?
Diseases Section do to improve this procedure for you?

tion about antibiotic-resistant gonorrhea or the procedure for possible
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TABLE 2. Jurisdictions Contacted for Interview by Morbidity and Interview Record (IR) Data

Health Department

2018
Gonorrhea

Cases
Morbidity
Group

Total IR
Sent

IR
Group

Total IR Not
Returned
to IDPH

% IR Not
Returned

Total
Unable
to Locate

%
Unable
to Locate

Health Department A* 4 S 1 S 0 0.0 0 0.0
Health Department B* 132 M 6 M 0 0.0 2 33.3
Health Department C 416 L 7 M 0 0.0 3 42.9
Health Department D 210 L 7 M 0 0.0 1 14.3
Health Department E 196 M 12 L 1 8.3 2 16.7
Health Department F 363 L 17 L 0 0.0 2 11.8
Health Department G 603 L 25 L 1 4.0 15 60.0
Health Department H 641 L 28 L 2 7.1 5 17.9

Interview record datawere from January 2018 to October 2019. Morbidity size categories: S, 10–52 cases; M, 77–196 cases; L, 210–741 cases. Interview
record group categories: S, 1–2 interview records; M, 3–10 interview records; L, 11–26 interview records.

*Were contacted to participate in telephone interview but did not respond to participate.

TABLE 4. Demographics of Patients by Interview Status

Demographics

Interviewed
(n = 147)

Not Interviewed*
(n = 163)

n % n %

Sex
Male 88 59.9 100 61.3
Female 59 40.1 63 38.7

Race/Ethnicity
Asian 2 1.4 1 0.6
Black 94 63.9 111 68.1
White 25 17.0 38 23.3
Hispanic 11 7.5 6 3.7
Multiple races 8 5.4 3 1.8
Other race 2 1.4 1 0.6
Unknown 5 3.4 3 1.8

Age, y

Smith et al.
tool for IDPH to provide additional information and explain the
importance of this procedure to the LHDs. Participating in evalu-
ation calls with the LHDs gave IDPH a greater understanding of
how this procedure affected their workload. It also gave the LHDs
a chance to provide input on items that had not been considered
that could enhance the procedure. One example is the question re-
garding HIV status of the patient being removed since patients
were less likely to continue with the interview once that question
was asked, and the information was not being analyzed by the
IDPH STD Section. Two questions regarding time after treatment
to sexual activity and if partners were treated were added based on
recommendations made by the LHDs. Not only does this informa-
tion fill in the gaps of the interview record data to differentiate
between a reinfection or true treatment failure, but it will also
guide the LHD staff conducting the interview in counseling their
patients. The telephone calls also increased LHD understanding
of the importance of the project and the threat of antibiotic-
resistant gonorrhea.

After speaking with the LHDs, another recommendation
was to run the procedure monthly instead of quarterly. Of the inter-
view records returned to IDPH, 39.5% of the patients were unable
to be located. Running the procedure monthly could help improve
the percent of patients located if they are contacted closer to the
time of their second infection. Local health departments also re-
sponded that patients could provide better symptom and partner
information if the interview was closer to their second test date.
This procedural change was implemented from January 2020 to
March 2020 until state and local staff began to be reassigned to
work on the COVID-19 pandemic response. Unfortunately, this
procedure has not been run since March 2020 as response to the
COVID-19 pandemic continues. Monitoring for resistant gonor-
rhea continues to be vital despite the COVID-19 pandemic, as
Illinois saw a rise in gonorrhea morbidity in 2020 while observing
a 43% decrease in STD testing during the same time at our state
public health laboratory.
TABLE 3. Disposition of Returned Patient Interview Records

Disposition
Interview

Records (n = 263) %

Identified reexposure 140 53.2
Unable to locate 104 39.5
Refused to be interviewed 12 4.6
Original treatment reported incorrectly 6 2.3
Possible treatment failure 1 0.4

S18 Sexually
A limitation of this procedure is that it requires a manual
data import from the INEDSS system for use in the Access data-
base. The data import occurs weekly, but IDPH staff lack the time
to manually run the Access procedure to identify possible gonor-
rhea treatment failure cases andmanually fax the interview records
to LHDs more frequently. If more time were available by IDPH
staff, this procedure could be run weekly and should not add to
the workload of LHDs as they should receive less interview re-
cords at a time for follow up.

As gonorrhea continues to evolve, antibiotic-resistant gon-
orrhea could occur in the United States or Illinois at any time. Al-
though actual treatment failure cases identified may be few, the
implications for missing these few cases could prove devastating.
Identification of possible treatment failure cases is the initial step
and achievable with various electronic case reporting systems
along with data analysis software. Although the creation of this
10–14 0 0.0 1 0.6
15–19 50 34.0 40 24.5
20–24 45 30.6 65 39.9
25–29 28 19.0 36 22.1
30–34 13 8.8 13 8.0
35–39 8 5.4 6 3.7
40–44 0 0.0 0 0.0
45–49 2 1.4 2 1.2
50–54 0 0.0 0 0.0
55–59 1 0.7 0 0.0

*Not interviewed includes patients who were unable to be located, pa-
tients who refused to be interviewed, and records that were not returned
to IDPH.
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procedure was challenging, the IDPH STD Section believes mon-
itoring for gonorrhea treatment failure cases is vital and alignswith
the CDC's urgent threat classification for antibiotic-resistant gon-
orrhea. The minimum requirements needed to replicate this proce-
dure are staff time, ability to import surveillance data, and a
database using coded procedures to automate the process of iden-
tifying possible gonorrhea treatment failure cases. Illinois is hope-
ful that, with minimal modifications, this procedure may prove to
be a model for other programs that do not have access to AST but
need a method to monitor for antibiotic-resistant gonorrhea.
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