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We estimated the availability of the injectable antimicrobial 
drugs recommended for point-of-care treatment of gonor-
rhea and syphilis among US physicians who evaluated 
patients with sexually transmitted infections in 2016. Most 
physicians did not have these drugs available on-site. Fur-
ther research is needed to determine the reasons for the 
unavailability of these drugs.

Rates of sexually transmitted infections (STIs) are on 
the rise in the United States. Compared with the inci-

dence in 2013, the numbers of reported gonorrhea (+75%) 
and syphilis (primary and secondary, +153%) cases in 2017 
were dramatically increased (1). Timely (optimally same-
day) treatment of bacterial STIs with a highly effective  

regimen is critical for national STI control efforts and can 
help mitigate the development of drug resistance, a particu-
larly pertinent issue for Neisseria gonorrhoeae (2). In ad-
dition, the high number of congenital syphilis cases in the 
United States in 2017 highlights the need for efficient and 
effective treatment of Treponema pallidum infection (3).

The recommended first-line treatment for uncomplicat-
ed gonorrhea is intramuscular ceftriaxone (250 mg) and for 
primary and secondary syphilis is intramuscular penicillin G 
benzathine (2.5 million units) (4). On-site access to these in-
jectable medications in clinics facilitates point-of-care treat-
ment and helps mitigate drug resistance to N. gonorrhoeae 
and T. pallidum when these drugs are used instead of the oral 
antimicrobial drug alternatives. Therefore, we set out to de-
termine a nationally representative estimate of the availabil-
ity of these medications and examine if differences existed 
by geographic location and between offices designated and 
not designated as patient-centered medical homes (PCMHs).

We used the 2016 Physician Induction File of the Na-
tional Ambulatory Medical Care Survey (5) to assess the 
number of physicians who treat patients with STIs and had 
injectable antimicrobial drugs available on-site. The Phy-
sician Induction File is a nationally representative survey 
of office-based, nonfederal physicians in the United States 
and includes information regarding practice characteristics 
and habits. Use of the data is restricted, and access is fa-
cilitated through the Research Data Center, National Center 
for Health Statistics, Centers for Disease Control and Pre-
vention, in Hyattsville, Maryland, USA. A total of 1,030 
physicians (46.2% unweighted response rate), representing 
an estimated 330,581 (95% CI 326,994–334,168) physi-
cians in the United States, completed the Physician Induc-
tion File in 2016. In this survey, physicians who reported 
evaluating or treating patients for STIs were asked which 
antimicrobial drugs they had available on-site for same-
day management of gonorrhea and syphilis, including in-
tramuscular ceftriaxone and penicillin G benzathine at the 
recommended doses. We determined national estimates of 
reported on-site, same-day availability for these antimicro-
bial drugs and stratified results by PCMH designation and 
US region. We used multiple logistic regression models to 
determine if PCMH designation and region were predictive 
of on-site availability of these 2 medications.

An estimated 45.2% (149,483, 95% CI 138,850–
160,116) of office-based physicians indicated that they 
evaluate patients for STIs in their offices. Of these, 77.9% 
(116,479, 95% CI 105,360–127,598) reported not hav-
ing penicillin G benzathine available on-site and 56.1% 
(83,827, 95% CI 73,709–93,945) reported not having cef-
triaxone. Access to both of these drugs was generally high-
er in the South (Table). Physicians in offices not designated 
PCMHs were more likely than those in offices designated 
PCMHs to report lacking on-site availability of ceftriaxone 
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(odds ratio 2.03, 95% CI 1.15–3.57) and penicillin G ben-
zathine (odds ratio 3.20, 95% CI 1.63–6.29) (Table).

Our nationally representative analysis demonstrates 
that most office-based physicians who provide STI services 
reported not having on-site access to the recommended in-
jectable medications for gonorrhea and syphilis manage-
ment. The PCMH designation has been noted as an indica-
tor for quality of care by the American Medical Association 
(6) and thus might be an indication for greater access to 
more complex treatments and supplies, such as injectable 
antimicrobial drugs. In addition, previous research has 
found that PCMHs have larger provider staffs and are affili-
ated with larger medical groups or health systems that may 
have access to greater resources, characteristics that might 
result in these practices having greater access to injectable 
medications to treat gonorrhea and syphilis patients (7). 
Differences in drug availability by region were not statisti-
cally significant; however, we note that the point estimates 
of on-site availability were highest among physicians in 
areas with the highest levels of STIs (the southern United 
States) and where congenital syphilis has been most com-
monly observed (the western United States) (1).

We provide a national estimate of the percentage of 
US physicians treating patients with STIs that report not 
having the recommended antimicrobial drugs on-site for 
same-day treatment of gonorrhea and primary and sec-
ondary syphilis. In light of our findings, we believe that 

future research should focus on determining the factors 
preventing physicians from providing these medications 
on-site. The costs of obtaining and carrying these medica-
tions, as well as issues of storage and shelf life, should be 
explored to determine if these factors are barriers. In addi-
tion, the implications of prescribing alternative treatments 
or delaying care in situations when medications are not 
readily available on-site should be further explored. Miti-
gating the lack of medication availability to treat these 
infections will help public health officials stop the rise in 
STI disease.
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Table. On-site availability of drugs to manage gonorrhea and syphilis and likelihood of drug nonavailability by type and location of 
clinic, United States, 2016* 

Category 
Weighted population, 

no. (95% CI) 
On-site drug availability, % (95% CI) 

 Likelihood of 
nonavailability† 

Yes No β OR (95% CI) 
Ceftriaxone, 250 mg, intramuscular 
 PCMH designation‡ 
  Yes 44,028 (35,296–52,760) 54.4 (42.1–66.3) 45.6 (33.7–57.9)  Referent Referent 
  No 89,381 (79,356–99,406) 37.3 (30.0–45.0) 62.7 (55.0–70.0)  0.71 2.03 (1.15–3.57) 
 Region of office§ 
  Northeast 33,384 (28,666–38,102) 34.3 (22.7–47.5) 65.7 (52.5–77.3)  Referent Referent 
  South 45,574 (39,694–51,454) 49.0 (38.4–59.6) 51.0 (40.4–61.6)  0.63 0.53 (0.27–1.06) 
  Midwest 33,296 (28,374–38,218) 41.4 (28.9–54.8) 58.6 (45.2–71.1)  0.28 0.76 (0.35–1.64) 
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Penicillin G benzathine, 2.5 million units, intramuscular 
 PCMH designation‡ 
  Yes 44,028 (35,296–52,760 34.2 (23.2–46.6) 65.8 (53.4–76.8)  Referent Referent 
  No 89,381 (79,356–99,406) 14.6 (9.5–21.1) 85.4 (78.9–90.5)  1.16 3.20 (1.63–6.29) 
 Region of office§ 
  Northeast 33,384 (28,666–38,102) 17.8 (8.9–30.3) 82.2 (69.7–91.1)  Referent Referent 
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  Midwest 33,296 (28,374–38,218) 15.5 (7.3–27.3) 84.5 (72.7–92.7)  0.22 1.25 (0.46–3.39) 
  West 37,228 (31,038–43,418) 19.6 (9.4–33.8) 80.4 (66.2–90.6)  0.13 0.88 (0.32–2.40) 
*The data source was the National Center for Health Statistics, National Ambulatory Medical Care Survey (5). All analyses were conducted by using 
SUDAAN (https://www.rti.org/impact/sudaan-statistical-software-analyzing-correlated-data) to account for the complex sampling design of the survey. OR, 
odds ratio; PCMH, patient-centered medical home. 
†Likelihood determined by using a logistic regression model that included the factors PCMH designation and region of country.  is the coefficient of the 
variable, indicating direction and strength of the association. 
‡PCMH designation of first-listed National Ambulatory Medical Care Survey–sampled office. An estimated weighted total of 149,483 office-based 
physicians indicated that they evaluate patients for or treat patients with sexually transmitted infections at their first-listed sampled office. PCMH data were 
missing (i.e., the physician refused to answer, did not know, or left blank or an instrument error occurred) for 10.8% of weighted office-based physicians 
treating gonorrhea and syphilis. 
§Estimates might not sum to the estimated weighted total because of rounding of weighted numbers. 
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Diphyllobothriosis is a reemerging zoonotic disease be-
cause of global trade and increased popularity of eating 
raw fish. We present molecular evidence of host switch-
ing of a human-infecting broad fish tapeworm, Dibothrio-
cephalus latus, and use of salmonids as intermediate or 
paratenic hosts and thus a source of human infection in 
South America.

Diphyllobothriosis is an emerging zoonotic disease 
caused by broad fish tapeworms. Except for the Pa-

cific broad tapeworm (Adenocephalus pacificus), whose 
life cycle is completed in the sea, all species of the genus 
Dibothriocephalus (formerly in Diphyllobothrium) were 
limited to the freshwaters in the Northern Hemisphere (1). 
However, some of these tapeworms also were reported in 
the Southern Hemisphere, including South America, espe-
cially Patagonia, in the 20th century. Although the introduc-
tion routes of these human parasites remain unknown, their 
larvae (plerocercoids) have appeared in South America in 
nonnative but economically important salmonids, such as 
rainbow, brown, and brook trout (2,3).

Several cases of diphyllobothriosis have been reported 
from South America, and plerocercoids of tapeworms iden-
tified as Dibothriocephalus latus and D. dendriticus have 
been reported in fish (Appendix Table 1, https://wwwnc.
cdc.gov/EID/article/25/11/19-0792-App1.pdf). However, 
species identification was based almost exclusively on mor-
phologic characteristics. Considering general uniformity, 
intraspecific variability, and shortage of species-specific 
morphologic traits (especially in plerocercoids), all previ-
ous reports of D. latus and D. dendriticus tapeworms from 
South America need verification (4). Reports concerning 
the most commercially important species of salmonids be-
ing infected with D. latus tapeworms are especially dubi-
ous because this species most likely uses only freshwater 
percid, esocid, and gadid fish as its second intermediate 
hosts in the Northern Hemisphere (1,4).

Reliable identification of plerocercoids, which are the 
source of diphyllobothriosis, is crucial from the epidemi-
ologic point of view because salmonids are of great eco-
nomic value in South America as a food source for local 
populations, sport fishing, and exportation (5). We provide 
molecular evidence of second intermediate or paratenic 
host switching of human-infecting D. latus tapeworms in 
Patagonia, South America. 

We found a total of 44 plerocercoids in 3 salmonid spe-
cies: from Lake Gutiérrez, Rio Negro, Argentina (October 
2017), rainbow trout (Oncorhynchus mykiss), of which 2/7 
fish examined were infected; brown trout (Salmo trutta), of 
which 3/4 were infected; and brook trout (Salvelinus fonti-
nalis), of which 5/10 were infected; and from Lake Alicura, 
Neuquén, Argentina (April 2018), brown trout, of which 
3/4 were infected. Most plerocercoids were encysted in the 
body cavity, mainly among the pyloric ceca, and only a few 
were free in the muscle. We selected, photographed, and 
sequenced the partial cox1 gene of 22 larvae in accordance 
with the procedure described by Wicht et al. (6). We also 
photodocumented morphologic vouchers (hologenophores) 
of sequenced specimens (Figure).

Our morphologic and molecular evaluation revealed 
the presence of D. dendriticus plerocercoids in 12 fish (8 
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