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Executive Summary 
 
 
Context In April 2007, increasing resistance to fluoroquinolone antimicrobials 
among Neisseria gonorrhoeae prompted the Centers for Disease Control and 
Prevention to stop recommending fluoroquinolones for treatment of gonorrhea, 
the second most common notifiable disease in the United States. This revised 
recommendation was published in MMWR and received extensive media 
attention. 
 
Objective Evaluate the impact of revised national treatment recommendations 
on fluoroquinolone use for gonorrhea overall, by area, and by practice setting. 
 
Design and Setting Interrupted Time Series Analysis of notifiable case report 
data from 20 two-week intervals before and 30 two-week intervals after revised 
national prescribing recommendations were released.   
 
Patients Gonorrhea cases reported by five local or state health departments 
participating in the STD Surveillance Network (SSuN) from metropolitan areas 
(Denver, CO, Minneapolis, MN, Richmond, VA, Baltimore, MD, Hartford and New 
Haven, CT) within their jurisdictions. All cases reported with treatment date from 
July 1, 2006 to May 31, 2008 were evaluated. 
 
Results Among 16,126 cases, 15,669 (97.2%) included medication used. Of 
13,846 reported with practice setting information, most were reported from STD 
clinics (34.6%), primary care (25.8%), emergency room or urgent care (16.0%) or 
hospitals (12.1%). After revised guidelines were released, fluoroquinolone use 
decreased, following an abrupt and permanent pattern overall (21.5%; 95% CI, 
15.9%-27.2%), in Colorado (48.3%; 95% CI, 42.0%-54.6%), Minnesota (10.9%; 
95% CI, 7.4%-14.5%), Virginia (28.2%; 95% CI, 18.3%-38.2%), Baltimore (7.9%; 
95% CI, 3.9% increase-19.8% decrease), and among STD clinic providers 
(28.5%; 95% CI, 19.0%-37.9%). Decreases followed a gradual and permanent 
pattern in Connecticut 8.5 % (95% CI, -11.9,-5.1), among primary care providers 
(8.6%; 95% CI, 2.6%-14.6%), and among emergency room/urgent care/hospital 
providers (2.7%; 95% CI, 1.7%-3.7%).  
 
Conclusions Fluoroquinolone use decreased following release of revised 
national guidelines, particularly among STD clinic providers. Additional 
mechanisms to influence prescribing among primary care, emergency room, and 
hospital providers are needed.



 

 

 

 

Neisseria gonorrhoeae are estimated to infect more than 700,000 people 

a year in the United States.1 In 2008, 112 cases/100,000 population were 

reported,2 well above the Healthy People 2010 target of 19 cases per 100,000 

population.3 Gonorrhea rates have remained high among African-Americans, 

adolescents, and men who have sex with men, and in the Southeastern United 

States.4 Infection can cause pelvic inflammatory disease with long-term 

consequences including ectopic pregnancy, infertility, and chronic pelvic pain, 

and may increase HIV transmission.5 Effective treatment is critical both to 

prevent sequelae in affected patients and to prevent the spread of infection to 

others. Treatment has been challenging because of increased frequency of 

Neisseria gonorrhoeae which are resistant to multiple classes of antimicrobials, 

including sulfanilamides, penicillin, tetracyclines, and fluoroquinolones.6,7  

 

During the 1990s, use of broad-spectrum antimicrobials, including 

fluoroquinolones, increased in the United States from 24% to 48% of antibiotic 

courses prescribed, even as overall antimicrobial use decreased.8 

Fluoroquinolones have been used widely for treatment of gonorrhea since the 

1990s.9 In 2002, fluoroquinolones became the most commonly used class of 

antimicrobials in the United States, and in that year were prescribed at 22 million 

office visits.10 Broad-spectrum antimicrobials increase antimicrobial resistance 

from selective pressure on different groups of microbial flora and contribute to the 

spread of resistance to antimicrobials used for multiple infections. Resistance to 
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fluoroquinolones thought to be related to increased use has emerged among a 

variety of infectious organisms, including Streptococcus pneumoniae,11,12 

Klebsiella pneumoniae,13 Pseudomonas aeruginosa,14 Salmonella enterica,15, 

Escherichia coli,16 and Neisseria meningitides,17  in addition to Neisseria 

gonorrhoeae.18  

 

Because of increasing resistance to the fluoroquinolone ciprofloxacin 

among Neisseria gonorrhoeae in the Gonococcal Isolate Surveillance Project 

(GISP) from 3.8% in 2005 to 6.7% in the first 6 months of 2007, the Centers for 

Disease Control and Prevention (CDC) removed fluoroquinolones from drugs 

recommended for treatment of gonorrhea.17 Fluoroquinolones had already been 

removed from recommended treatments for gonorrhea in Hawaii,19 California,20 

and for men who have sex with men21 because of increased rates of 

fluoroquinolone-resistant Neisseria gonorrhoeae in those populations. 

Cephalosporins are now the only class of antimicrobials available in the United 

States that includes recommended therapies for gonorrhea. 

 

Revised CDC guidelines removing fluoroquinolones from recommended 

treatments for gonorrhea were published in Morbidity and Mortality Weekly 

Reports (MMWR) on April 13, 2007,17 updated CDC’s STD Treatment 

Guidelines, were sent to state and local health departments in a Dear Colleague 

letter, and were announced at a press conference timed to correspond with the 
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MMWR article. This announcement received extensive media 

attention.22,23,24,25,26  It is not known how providers responded to the revised 

recommendations.  

 

To evaluate prescribing for gonorrhea before and after treatment 

recommendations changed, we used data from the Sexually Transmitted 

Diseases (STD) Surveillance Network (SSuN). We employed interrupted time-

series analysis to evaluate the impact of revised guidelines on fluoroquinolone 

use and to determine if impact varied by geographic area or by practice setting. 

 

METHODS 

Study Design, Data Sources and Identification of Patients 

Health providers and laboratories in the United States are legally 

mandated to report gonorrhea cases to local health departments.27 Health 

departments participating in the STD Surveillance Network (SSuN), a national 

surveillance network comprised of local health departments conducting 

enhanced STD surveillance following common protocols, contribute case report 

information, including treatment used and treatment date, for all gonorrhea cases 

reported in selected jurisdictions, to the SSuN dataset.  For this analysis, five 

collaborating health departments participating in SSuN contributed data from the 

following jurisdictions: the Colorado Department of Public Health and 

Environment (Adams, Arapaho, and Denver Counties including the Denver 
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metropolitan area), the Minnesota Department of Health (Hennepin County 

including Minneapolis), the Virginia Department of Health (Richmond City and 

Chesterfield and Henrico Counties, including the Richmond metropolitan area), 

the Baltimore City Health Department (Baltimore, Maryland), and the Connecticut 

Department of Public Health (Hartford and New Haven counties, including the 

Hartford and New Haven metropolitan areas). SSuN sites in geographic areas for 

which CDC had previously recommended fluoroquinolones not be prescribed20 or 

for which local health departments had previously issued recommendations 

against fluoroquinolone use in their jurisdictions28,29,30 were not included. 

 

In order to determine the effect of revised recommendations on the 

proportion of gonorrhea cases prescribed fluoroquinolones, we reviewed all 

gonorrhea cases reported from these sites with a treatment date from July 1, 

2006 to May 31, 2008. Cases were excluded if they were missing medication 

used, or if they were recorded as not treated. Cases were excluded from analysis 

by practice setting if they were missing practice setting information. 

     

Study Outcomes 

The primary outcome was absolute change in percentage of gonorrhea 

cases treated with fluoroquinolones after revised guidelines removed 

fluoroquinolones from recommended treatments for gonorrhea. Prescribing 

changes were determined for proportion of cases prescribed fluoroquinolones 
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overall, by geographic area, and by practice setting.  The study period was 

divided into 50 14-day intervals (20 intervals before and 30 intervals after revised 

guidelines were released at the 21st interval on April 13, 2007). The percentage 

of cases treated with fluoroquinolones among all cases treated with 

antimicrobials was determined for each 14-day interval. Cases were considered 

to have been treated with a fluoroquinolone if ciprofloxacin, levofloxacin, 

ofloxacin, gatifloxicin, norfloxacin, lomefloxacin, or gemifloxacin was prescribed. 

Cases treated with both a fluoroquinolone and a recommended treatment for 

gonorrhea (ceftriaxone or cefixime) were counted as not treated with a 

fluoroquinolone. Each general geographic area and the most common practice 

settings were evaluated for changes in prescribing after revised guidelines were 

released. Because of a relatively small number of cases reported from 

emergency rooms, urgent care settings, and hospitals, cases from these practice 

settings were combined into one category.  

 

Statistical Analysis 

We used autoregressive integrated moving average (ARIMA) interrupted 

time series analysis techniques31,32 to determine the effect of revised 

recommendations on fluoroquinolone prescribing for gonorrhea. The details of 

ARIMA time series analysis can be found elsewhere.32, 33 Briefly, ARIMA 

interrupted time series analysis is a quasi-experimental approach for evaluating 

longitudinal effects of an intervention.  It has two components, an ARIMA noise 
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component ( ) and an intervention component ( ));   , where,  

is the outcome at time t.   accounts for the possible sources of noise that time 

series data may have; once the sources of noise are modeled, the impact of an 

intervention can be determined by testing a selected intervention component.  A 

three-stage approach including model identification, model estimation, and model 

evaluation was used to obtain an adequate ARIMA component model.  The 

estimated parameters of the ARIMA component that were statistically significant 

and satisfied the condition of stationarity-invertability were selected.  The model 

residuals were evaluated by residual autocorrelation function plot and the Ljung-

Box Q–test34 up to 24 interval lags.  The residuals of all ARIMA models reported 

here corresponded to white noise.   We assumed that the impact of revised 

recommendations followed either an abrupt and permanent pattern or a gradual 

and permanent pattern.  Each of these two intervention patterns was modeled for 

all outcome time series, and the pattern with better fit was selected for each 

series. For gradual and permanent patterns, shift rates ( ) ranging from 0 to 1 

were determined, with higher values indicating a longer time before full 

realization of an effect. The SAS-ARIMA procedure with maximum likelihood 

estimation was used to construct the models.35,36 All statistical analyses were 

performed using SAS 9.1 for Windows (SAS institute Inc., Cary, North Carolina) 

and SPSS version 17 (SPSS, Inc., Chicago Illinois).  P values < 0.05 were 

considered to be statistically significant. All statistical tests were two-tailed. 
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Human Subjects 

As a disease control and surveillance activity, SSuN was determined by 

CDC to be a nonresearch, public health activity.  

 

RESULTS 

Fluoroquinolone prescribing overall 

16,126 cases were reported as treated between July 1, 2006 and May 31, 

2008. Of these, 457 cases (2.8%) did not include treatment used and were 

excluded, leaving 15,669 cases in the analysis (TABLE 1). Interrupted time 

series analysis found prescribing changes consistent with an abrupt and 

permanent pattern for effect of revised guidelines (TABLE 2).  The proportion of 

gonorrhea cases treated with fluoroquinolones decreased 21.5% (95% 

confidence interval (CI), 15.9%, 27.2%) after revised guidelines were released 

(FIGURE 1A).  

 

Fluoroquinolone prescribing by geographic area 

In Denver, Minneapolis, Richmond, and Baltimore, interrupted time series 

analyses found prescribing changes consistent with an abrupt and permanent 

pattern for effect of revised guidelines (FIGURE 1B-E, TABLE 2). Following the 

release of revised guidelines, proportion of gonorrhea cases treated with 

fluoroquinolones decreased 48.3% in Denver (95% CI, 42.0% - 54.6%), 10.9 % 
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in Minneapolis (95% CI, 7.4% -14.55%), 7.9% in Baltimore (95% CI, 19.8% 

decrease - 3.9% increase), and 28.2% in Richmond (95% CI, 18.3% - 38.2%). In 

Connecticut (FIGURE 1F), prescribing changes were consistent with a gradual 

and permanent pattern for effect of revised guidelines (TABLE 2); proportion of 

cases treated with fluoroquinolones decreased 8.5% (95% CI, 5.1%, - 11.9%) by 

two weeks following the release of revised guidelines, then decreased at a 

gradual shift rate of 0.72.  

 

Fluoroquinolone prescribing by practice setting 

13,846 of the 15,669 cases with treatment information in the overall 

analysis (88.4%) included information on practice setting (TABLE 3).  Of these, 

4,785 (34.6%) were treated in an STD clinic, 3,577 (25.8%) in primary care, 

2,219 (16.0%) in an emergency room or urgent care setting, and 1,673 in a 

hospital (12.1%). Prescribing changes in STD clinics were consistent with an 

abrupt and permanent pattern for effect of revised guidelines (TABLE 2, FIGURE 

2A).  The proportion of gonorrhea cases treated with fluoroquinolones decreased 

28.5% (95% CI, 19.0% - 37.9%) after revised guidelines were released (FIGURE 

2A).  

 

 Monthly proportions of cases prescribed fluoroquinolones in STD clinics in 

different areas (FIGURE 3A-E) showed different patterns. While fluoroquinolone 

prescribing in STD clinics in 4 of the 5 areas was close to zero by 2008, a 
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majority of STD clinic cases in Minneapolis continued to receive 

fluoroquinolones. Fluoroquinolone prescribing in STD clinics in Denver and 

Richmond showed prompt and sustained reduction. STD clinics in Baltimore also 

decreased fluoroquinolone prescribing substantially, but did so 6 months after 

national treatment recommendations changed. In Connecticut STD clinics, 

fluoroquinolone prescribing was already infrequent and remained so after 

recommendations changed. 

 

For patients seen in primary care and those seen in emergency rooms, 

urgent care, and hospitals, prescribing changes were most consistent with a 

gradual and permanent pattern for effect of revised guidelines (TABLE 2, 

FIGURE 2B-C).  At two weeks after the release of revised national treatment 

guidelines, proportion of cases treated with fluoroquinolones decreased 8.6% 

(95% CI, 2.6%-14.6%) in primary care and 2.7% (95% CI, 1.7%-3.7%) in 

emergency rooms, urgent care, and hospitals, then decreased at gradual shift 

rates of 0.62 for primary care and 0.90 for emergency rooms, urgent care, and 

hospitals. 

 

DISCUSSION 

We used SSuN, a sentinel surveillance system containing enhanced data, 

including treatment information, on all nationally reported gonorrhea cases from 

selected jurisdictions, to evaluate the effect of revised national guidelines for 
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treatment of gonorrhea.  We found fluoroquinolone use decreased significantly 

after publication and dissemination of revised national guidelines removing 

fluoroquinolones from recommended treatments for gonorrhea. Fluoroquinolone 

prescribing decreased significantly and by large magnitudes in Denver and 

Richmond, decreased significantly but by a smaller magnitude in Hartford, New 

Haven, and Minneapolis, and did not decrease significantly relative to release of 

revised guidelines in Baltimore. Fluoroquinolone prescribing decreased 

significantly in all practice settings but more quickly and by a greater magnitude 

in STD clinics. Although the Interagency Task Force on Antimicrobial Resistance, 

co-chaired by the CDC, the Food and Drug Administration, and the National 

Institutes of Health, recommends monitoring of antimicrobial use as a “Top 

Priority Action Item to Combat Antimicrobial Resistance,”37 there are limited data 

available on antibiotic prescribing for infections with potential for increased 

antibiotic resistance, including Neisseria gonorrhoeae. These findings add to our 

understanding of how providers respond to guidelines by providing estimates of 

prescribing for reported gonorrhea cases among different provider specialties in 

selected areas of the United States.   

 

Several factors may explain differences in fluoroquinolone use by practice 

setting. Providers in STD clinics commonly follow protocols and may prescribe 

medications from a set formulary. Changes made by STD clinic directors could 

therefore have a larger, more coordinated impact than changes made by 
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individual clinicians in more generalist settings. In addition, STD clinics tend to 

receive federal, state, or county funding, which gives them a direct relationship 

with governmental health departments and additional sources of communication 

regarding revised treatment guidelines. 

 

Differences in fluoroquinolone use by area may be partly explained by 

local health department communications to providers. We reviewed local and 

state health department communications regarding fluoroquinolones for the 

areas and time periods studied. There were no specific interventions by the state 

of Colorado, but there was a change of prescribing policy in Denver’s STD clinic, 

and updates were sent to all providers in Denver Health, the largest provider for 

inner-city Denver. The Virginia Department of Health mailed an article about 

CDC’s revised guidelines to local Health Departments and to each licensed 

physician in the state in May 2007. Because local resistance rates among 

heterosexuals were low, the Minnesota Department of Health, (MDH) on 

September 25, 2007 recommended “the continued cautious use of 

[fluoroquinolones] for … gonorrhea in heterosexuals.”38 MDH subsequently re-

evaluated fluoroquinolone resistance to Neisseria gonorrhea among 

heterosexuals in Minnesota, found resistance had increased from 0.8% in 2006 

to 4.5% by December 2007, and released a Dear Colleague letter on June 4, 

2008 stating fluoroquinolones were no longer recommended for gonorrhea 

treatment in Minnesota.39 Our analysis does not cover the time period following 
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this 2008 announcement. Our findings suggest that local communications may 

have amplified or moderated national messages about fluoroquinolone 

prescribing.  

 

A significant decrease in fluoroquinolone prescribing in Baltimore was not 

detected by interrupted time series analysis, most likely because the substantial 

local decreases in fluoroquinolone prescribing followed the release of revised 

guidelines by several months and therefore cannot be attributed to this 

intervention. Evaluation of prescribing over time by practice setting in Baltimore 

shows that the later decreases in fluoroquinolone use were driven primarily by 

changes in STD clinics (Figure 3D). It is possible that STD clinics waited for 

stocks of formulary medications to diminish before making a change to prescribe 

medications other than fluoroquinolones for gonorrhea.  The more gradual impact 

of revised treatment recommendations in Connecticut may reflect that STD clinic 

providers were already prescribing fluoroquinolones at a low frequency (FIGURE 

3E), so most of the observed change in this area was driven by providers in more 

general practice settings.  

 

Our analysis is subject to several limitations. We could not rule out impact 

of events concurrent with the release of national guidelines. Still, interrupted time 

series analysis is “a robust method of measuring the effect of an intervention 

when randomization or identification of a control group are impractical (e.g. 
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change in policy),”40 and the rapidity of decreases in fluoroquinolone use overall 

and in many areas after release of revised guidelines supports the conclusion 

that prescribing changes were related to this intervention. While we were able to 

stratify by practice setting given enhanced data in SSuN, which has more 

complete provider data than does routine case reporting, the provider data in 

SSuN still consist of crude categories, and it is difficult to standardize across 

sites (e.g. medicine clinics in hospitals might be recorded as “hospital” at one site 

and “primary care” at another). In addition, several practice settings (e.g. family 

planning, prisons) could not be examined due to relatively low numbers of cases. 

Because cases were selected by treatment date, cases missing treatment date 

were not included. Selecting cases by treatment date was necessary in order to 

classify cases into the appropriate time interval in relationship to the intervention. 

Excluding cases without treatment date (as well as all unreported cases) may 

have overestimated adherence to guidelines as there may be correlation 

between providers who report more complete information and who are aware of 

and follow treatment recommendations. Whether changes in prescribing were 

related to awareness of guidelines, perceptions of the importance of following 

guidelines, or other factors is unknown. The importance of various factors might 

be best understood though surveys of providers’ knowledge and attitudes. 

Finally, our sample cannot be considered to be nationally representative. 

However, the sites were in 5 geographically diverse areas, and cases reported 
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within the selected jurisdictions provided a comprehensive picture of gonorrhea 

morbidity reported to public health departments. 

 

One definition of appropriate prescribing of antimicrobials, from the CDC, 

is prescription of antimicrobial agents only when they are likely to be beneficial to 

the patient, and using agents that target the likely pathogens at the proper dose 

and duration.41 Based on data from the National Ambulatory Medical Care 

Survey (NAMCS), more than 40% of antimicrobial prescriptions provided in 

physician offices in 1992 were inappropriate.42 Multiple methods to decrease 

inappropriate prescribing including prescribing restrictions, reminders, printed 

materials, and feedback have been evaluated, but it has been unclear which 

elements are most effective in influencing antimicrobial prescribing.43,44  

 

Our results demonstrate that widely disseminated national 

recommendations can impact prescribing behavior and suggest that local public 

health messages can modify their impact. Additional mechanisms may be 

needed to encourage appropriate antimicrobial prescribing among primary care, 

emergency room, and hospital providers. Because greater impact was seen in 

STD clinics, where set formularies are often used, mechanisms to influence 

prescribing in other settings might include managed care and hospital formulary 

changes. Monitoring for antimicrobial resistance to Neisseria gonorrhoeae 

continues to be critical as treatments with established efficacy are increasingly 
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limited. Prompt changes in prescribing practices may become even more critical 

if resistance emerges to cephalosporins, the single remaining recommended 

class of antibiotics for gonorrhea treatment. 
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    Table 1. Number of gonorrhea cases with reported treatment dates July 1, 2006-May 31, 2008 

 Denver 

 

Minneapolis 

Hartford/New 

Haven Baltimore Richmond Total 

 n % n % n % n % n % n % 

Medication recorded  2727 94.9% 2944 98.8% 3075 99.8% 4656 99.6% 2267 90.1% 15669 97.2% 

Recorded as not treated  51 1.8% 0 0.0% 0 0.0% 11 0.2% 1 0.0% 63 0.4% 

Recorded as treated with 

unknown medication 96 3.3% 37 1.2% 5 0.2% 7 0.1% 249 9.9% 394 2.4% 

Total reported cases 2874 100.0% 2981 100.0% 3080 100.0% 4674 100.0% 2517 100.0% 16126 100.0% 
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Table 2. Impact of CDC revised recommendations on percentage of patients with gonorrhea prescribed fluoroquinolones 

 

 ARIMA Noise  

Component 

Pattern of impact from intervention (revised guidelines)
1
 

  Abrupt and Permanent Impact
2 

     Gradual and Permanent Impact
3
 

 (p, d, q)
4
 , %  (95% CI)  , %  (95% CI)  , shift rate (95% CI) 

Area       

   Overall (2, 1, 0) -21.5 (-27.2,-15.9) 
5
     

   Denver (0, 0, 1) -48.3 (-54.6,-42.0) 
5
     

   Minneapolis, MN (0, 0, 0) -10.9 (-14.5, -7.4) 
5
     

   Richmond, VA (0, 1, 1) -28.2 (-38.2,-18.3)
 5

     

   Baltimore, MD (0, 1, 1)   -7.9 (-19.8, +3.9)     

   Hartford and New Haven, CT (0, 0, 0)  -8.5 (-11.9,-5.1) 
5
  0.72 (0.61,0.84)

 5
 

       

Practice Setting       

   STD clinic (0, 1, 1) -28.5 (-37.9,-19.0)
 5

     

   Primary care (0, 1, 1)   -8.6 (-14.6,-2.6)
 5

       0.62 (0.35,0.89)
 5

      

   Emergency  room, urgent care, hospital (0, 0, 0)         -2.7 (-3.7,-1.7)
 5

       0.90 (0.85,0.95)
 5

     
1
For each area or practice setting, results are shown for the modeled pattern of impact that better fit the time series data 

2
 For abrupt and permanent impact, the intervention component is represented by the equation  , where   is the parameter of the intervention 

variable estimated to represent the difference in proportion of patients prescribed fluoroquinolones before and after the revised guidelines were released .    

3
 For gradual and permanent impact, the intervention component is represented by the equation ,   where   is the difference in 

proportion of patients prescribed fluoroquinolones at the interval when revised guidelines were released;   provides the shift rate (ranges from 0 to 1, with 

higher values indicating a longer time before an effect is fully realized);  is the backshift operator such that  . 
4
the ARIMA model includes three processes: autoregressive, differencing, and moving average;  p, d,  and q represent the orders of the structures for each of 

these processes.    
5
 p-value <0.05 
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    Table 3. Number of cases by practice setting 

 Denver 

 

Minneapolis Hartford/New Haven Baltimore Richmond Total 

Practice setting n %
1
 n %

1
 n %

1
 n %

1
 n %

1
 n %

1
 

STD clinic 1058 38.8% 876 30.5% 424 20.4% 1455 37.3% 972 42.9% 4785 34.6% 

Primary care 641 23.5% 944 32.9% 672 32.3% 694 17.8% 626 27.6% 3577 25.8% 

Emergency room/ 

Urgent care 180 6.6% 657 22.9% 530 25.5% 308 7.9% 544 24.0% 2219 16.0% 

Hospital 439 16.1% 0 0.0% 1 0.0% 1228 31.5% 5 0.2% 1673 12.1% 

Family planning 144 5.3% 182 6.3% 345 16.6% 219 5.6% 69 3.0% 959 6.9% 

Jail/Prison 105 3.9% 33 1.1% 51 2.5% 0 0.0% 12 0.5% 201 1.5% 

HIV care center 12 0.4% 3 0.1% 29 1.4% 0 0.0% 1 0.0% 45 0.3% 

Prenatal 84 3.1% 0 0.0% 21 1.0% 0 0.0% 28 1.2% 133 1.0% 

School 15 0.6% 37 1.3% 2 0.1% 0 0.0% 0 0.0% 54 0.4% 

Military 10 0.4% 5 0.2% 0 0.0% 0 0.0% 0 0.0% 15 0.1% 

Obstetrics/Gynecology 0 0.0% 0 0.0% 0 0.0% 0 0.0% 1 0.0% 1 0.0% 

Outreach 2 0.1% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 2 0.0% 

Other 36 1.3% 135 4.7% 3 0.1% 0 0.0% 8 0.4% 182 1.3% 

Total with practice 

setting information 2726 100.0% 2872 100.0% 2078 100.0% 3904 100.0% 2266 100.0% 13846 100.0% 
1
of those with known practice setting 
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Table 4. Antimicrobials prescribed for gonorrhea, before and after CDC revised treatment recommendations 

 July 1, 2006-April 12, 2007 April 13, 2007-May 31, 2008 

ceftriaxone 42.4% 69.8% 

cefixime
1
 1.1% 3.1% 

cefpodoxime 2.4% 2.2% 

other cephalosporin
2
 0.3% 0.5% 

ciprofloxacin 40.5% 18.6% 

other fluoroquinolone
3
 10.3% 1.8% 

azithromycin 2.1% 2.6% 

other antimicrobial 0.9% 1.4% 
1
cefixime oral tablets were not available in the United States from July 2002 – April 2008. Cefixime oral suspension has  

       been available since February 2004. 
2
cefoxitin, cefuroxime, cefotetan, ceftizoxime, or cefazolin 

3
ofloxacin, levofloxacin, or moxifloxacin 
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