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Abstract

We assessed syphilis screening data from overseas medical examinations among U.S.-bound 

refugees to characterize seropositive syphilis cases and treatment from January 1, 2015, to 

December 31, 2018. During this time period, all refugees 15 years and older were required to 

undergo syphilis screening prior to resettlement to the United States. Of the 160,381 refugee 

arrivals who had a syphilis screening performed, 697 (434 per 100,000) were diagnosed with 

any stage (infectious or non-infectious) of syphilis. Among the 697 persons with seropositive 

syphilis, a majority (63%) were from the Africa region and were male (58%), and 53 (7.6%) 

were diagnosed with an infectious stage of syphilis. All infectious cases were treated prior to 

resettlement. This information suggests a comparable risk of infection among U.S.-bound refugees 

compared to a report of syphilis among U.S.-bound refugees from 2009 to 2013, indicating low 

rates in this population for at least a decade.
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Background

Syphilis is a curable sexually transmitted infection (STI) caused by the bacterium 

Treponema pallidum. If left untreated, it can lead to long-term organ system damage [1, 

2]. The World Health Organization estimated 376 million cases of STIs for 2018 including 6 

million (1.6%) syphilis cases [3]. The United States (U.S.) Centers for Disease Control and 

Prevention (CDC) has regulatory responsibility to require medical examinations for refugee 

populations before they may be admitted to the U.S. to screen for inadmissible conditions 

like syphilis [4]. CDC issues Technical Instructions (TIs) for panel physicians (licensed 

medical doctors who perform the required immigration medical examination overseas) to 

follow when performing medical examinations on refugee populations [4]. U.S. bound 

refugees are screened according to the traditional syphilis screening algorithm—which 

starts with a non-treponemal serologic test that, if reactive, is followed by a confirmatory 

treponemal serologic test. Confirmed syphilis cases must be treated prior to departure for 

the U.S [5]. . Prior to 2021, all refugees aged 15 years or older applying for entry into the 

U.S. were required to complete an overseas medical examination including screening for 

syphilis. This report is a continuation of a previous analysis of syphilis seropositive rates 

among U.S.-bound refugees aged 15 years or older from 2009 to 2013 [6]. The former 

report found that seropositive syphilis among U.S.-bound refugees was found to be 373 

cases per 100,000 refugees but was limited in its ability to account for syphilis staging data 

and infectious syphilis rates [6]. The syphilis staging data are important for understanding 

the risk of syphilis transmission since, outside of the setting of mother to child transmission 

during pregnancy, syphilis is only infectious during the primary and secondary stages and 

is not considered infectious during latent or tertiary stages [1, 7]. Therefore, the stages 

of syphilis—primary, secondary, early/late latent, and tertiary—were added to the overseas 

medical examinations during 2014. Congenital and neurosyphilis were also added due to 

their ability to occur during any stage of syphilis [1]. This report aims to be the first to 

describe overall syphilis seropositivity, staging, and treatment among refugees who resettled 

to the U.S. from 2015 to 2018. Results of this report can be utilized to better understand 

burden and transmission risk of syphilis in this population.

Methods

Data for overseas medical examinations are captured in the CDC’s Electronic Disease 

Notification System (EDN), a centralized electronic reporting system [7]. We analyzed EDN 

data on all refugees 15 years or older at the time of exam who arrived in the U.S. during 

January 1, 2015, to December 31, 2018. These data were linked to the U.S. Department 

of State’s (DOS) Worldwide Refugee Admission Processing System (WRAPS) to gather 

additional data not captured in EDN, including nationality and pre-resettlement location.

A seropositive syphilis case was defined as having a positive screening test [(Venereal 

Disease Research Laboratory (VDRL), Rapid Plasma Reagin (RPR), or unspecified 

screening test)] and a positive confirmatory test [(T. pallidum passive particle agglutination 

assay (TP-PA), Treponema pallidum hemagglutination test (TPHA), Treponema pallidum 
enzyme immunoassay (EIA) or chemiluminescence immunoassay (CIA), or immunoblots, 

fluorescent treponemal antibody absorbed test (FTA-ABS), rapid treponemal assay, or 
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unspecified confirmatory test)], irrespective of the order in which the tests were performed 

[5]. Demographic characteristics included sex, age group, region of origin based on 

nationality, and pre-settlement location. Pregnancy status was also reviewed due to concern 

of the rising incidence of congenital syphilis in the U.S [8]. . Age groups at the time of exam 

were categorized as: 15–24, 25–44, 45–64, and 65 + years. Region of origin was based on 

the Department of States (DOS) classifications as Africa, East Asia/Pacific, Europe/Eurasia, 

Near East, South/Central Asia, and Western Hemisphere [9]. Pre-settlement location was 

defined as having been in a refugee camp versus a non-camp setting.

A person with seropositive syphilis was considered treated if the examination record 

reported current or previous syphilis treatment or treatment dates. Syphilis staging was 

reported as ‘infectious’ or ‘non-infectious’ and divided into different stages: infectious 

including primary and secondary; non-infectious including latent and tertiary stages 

[1]. Syphilis staging also captured congenital and neuro-syphilis. The CDC Technical 

Instructions stage syphilis according to CDC guidelines [10].

All analyses were performed using SAS 9.4. The proportion of refugees with syphilis 

screening was determined by dividing the number of refugees with at least one syphilis 

test result by the total number of refugees examined in EDN. Proportion of seropositive 

syphilis cases was determined by dividing the number of refugees with both screening and 

confirmatory seropositivity by the total number of refugees screened for syphilis. Adjusted 

odds ratios were calculated to determine the associations between a positive screening result, 

sex, age group, region, and pre-settlement location. Age-based infectious syphilis rates were 

calculated and compared to 2018 U.S. primary and secondary syphilis rates.

This assessment was reviewed in accordance with CDC institutional review policies and 

procedures and was determined to be non-research program evaluation.

Results

A total of 173,243 refugees 15 years and older arrived in the U.S. between January 1, 

2015, and December 31, 2018, and had data recorded in the EDN system. Of these arrivals, 

160,381 (93%) were screened for syphilis, 697 (< 1%) were seropositive, and 53 (0.03%) 

were classified as infectious. The syphilis prevalence rate for U.S.-bound refugees was 434 

cases per 100,000 refugees and the prevalence rate of infectious syphilis was 33 cases 

per 100,000 refugees (Tables 1 and 2). The age of refugees with seropositive syphilis 

ranged from 15 to 91 years (median: 42, interquartile range: 22). The age of refugees with 

infectious syphilis ranged from 18 to 82 years (median: 37, interquartile range: 16). It is 

important to note that 70% (37 cases) of infectious cases were in refugees between the ages 

of 18–44, whereas only 30% (16 cases) were in those 45 + years old. A total of 406 (58%) 

seropositive cases occurred among males and 429 (61%) occurred in non-camp settings. 

Syphilis seroprevalence was highest among refugees from the Africa region (915 cases per 

100,000) and the highest number of cases was in refugees from the Democratic Republic of 

the Congo (Table 1).
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Among 85,514 female records in EDN, there were 2,439 pregnant applicants at the time of 

exam and 2,424 (> 99%) were screened for syphilis. Among the 697 seropositive syphilis 

cases, 6 (< 1%) were pregnant at the time of exam, all were listed as non-infectious syphilis, 

and all were treated prior to arrival. The 6 pregnant cases were all in their first or second 

trimester, and all were treated with benzathine penicillin G prior to 30 days before their 

estimated due date.

A total of 693 (99%) refugees with seropositive syphilis were reported treated, including all 

those with infectious syphilis (53 cases). The other 4 refugees (1%) were missing treatment 

data in EDN (Table 2); of these, 3 were listed as having falsely reactive results, and 1 was 

listed as non-infectious. Of those who were treated, 622 (89%) were treated with benzathine 

penicillin G and 39 (6%) were treated with doxycycline (Table 2).

Among the 697 seropositive refugees, 419 (60%) were non-infectious, 53 (7.6%) were 

infectious, and 225 (32%) were reported as unknown (224 with no staging data provided) 

or other (1 case of non-infectious neurosyphilis) (Table 2). Of those with missing staging 

data, 204 (91%) had been previously treated for syphilis within the past year with no staging 

being documented in the exam notes; the other 20 (9%) did not have any information 

regarding staging or previous syphilis infection listed in the exam notes. Among the 20 

seropositive refugees with missing staging data, 17 arrived in 2015 soon after the reporting 

of staging data was implemented in the Technical Instructions.

The association was assessed between seropositivity and sex, age group, region, and pre-

settlement location (Table 1). Female refugees were less likely to be seropositive for syphilis 

when compared to male. When compared to refugees in the 25–44 age group, those who 

were 15–24 years old were less likely to be seropositive for syphilis and those who were 45–

65 years or older were more likely to be seropositive for syphilis. Compared to those from 

the Africa region, refugees from the East Asia/Pacific, Near East, South/Central Asia, and 

Europe/Eurasia regions were less likely to be seropositive for syphilis. In addition, refugees 

from the Western Hemisphere showed no significant association with being seropositive for 

syphilis. Refugees in camps were less likely to have syphilis seropositivity when compared 

to those in non-camp settings.

The infectious syphilis rate among refugees aged 15–24 was 13.8 per 100,000 and was 

comparable to the rates of primary and secondary syphilis among U.S. populations of the 

same age which ranged from 7.7 to 28.1 during 2018 [11]. Refugees aged 25–44 had a rate 

of 37.6 which was only slightly higher than the U.S. rates for the same age group ranging 

from 13.6 to 32.7. Refugees aged 45–64 had a higher rate of 52.6 compared to the U.S. rates 

for the same age group ranging from 4.6 to 10.6, and refugees aged 65 + had a much higher 

rate of 59.6 compared to the U.S. rates for the same age group of 0.8 [11].

Discussion

The overall syphilis seroprevalence among this refugee population was 434.6 per 100,000, 

suggesting a comparable risk of transmission among U.S.-bound refugees with the previous 

report [6]. Infectious syphilis prevalence was found to be 33.0 per 100,000, but earlier 
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reports did not include infectious rates since reporting of staging data was not required 

prior to 2014 [7]. As for the overall syphilis prevalence rate, the previous report similarly 

found that overall prevalence among refugees was 373 cases per 100,000 and syphilis 

seropositivity was associated with the Africa region of origin, male sex, increasing age, 

and living in non-camp settings [6]. Due to the rising incidence of congenital syphilis 

transmission in the U.S., pregnancy status was reviewed for female applicants, and 6 (< 1%) 

were seropositive for syphilis [8]. All pregnant cases were non-infectious and treated with 

benzathine penicillin G prior to 30 days before their due date, greatly reducing the risk of 

mother-to-infant transmission [8, 12].

Prevalence patterns in the analysis reflect global syphilis patterns reported by the World 

Health Organization (WHO) based on regions. This analysis estimated prevalence among 

refugees from the Africa region and the East Asia/Pacific regions at 1% and 0.4%, 

respectively. As of 2016, WHO estimated syphilis prevalence as 1.6% for the Africa region 

and 0.2% for the East Asia/Pacific region [13], which is comparable to refugee prevalence 

rates in this analysis.

This analysis allows comparisons to be made between the U.S.-bound refugee infectious 

syphilis rates and infectious syphilis rates of the U.S. population. When comparing the 

rates of infectious syphilis in refugees to 2018 U.S. rates, infectious rates in refugees aged 

15–44 years were comparable to the U.S. rates for that age group, and rates of infectious 

syphilis were higher in refugees aged 45+ [11]. Higher rates among older refugees could be 

attributed to the undertesting of older U.S. adults who are seen as lower risk for syphilis, 

whereas all refugees aged 15 or older were tested during the analysis period [7].

There are a few limitations with this analysis. First, we are unable to compare all refugee 

syphilis rates to U.S. syphilis rates as U.S. rates include ages younger than 15 years 

old; however, the data do allow for age comparison of infectious rates among refugees 

and the U.S. population from 2018 [11]. Second, people exposed to T. pallidum have 

reactive treponemal tests for life even after receiving treatment and can have reactive non-

treponemal titers after treatment as well, thus leading to potentially higher syphilis positivity 

in those who are older and may have already recovered from syphilis or experienced other 

treponemal infections [6, 14]. Third, human immunodeficiency virus (HIV) is not required 

to be reported, and we are unable to determine if neurosyphilis is under-reported. Also, 

RPR titers were not consistently reported. Fourth, missing and/or misclassification of data 

through manual entry of records into EDN may have resulted in data not being appropriately 

captured. There were 12,862 records missing testing data in EDN. 96% of these missing 

records were paper records that were manually entered into the system with a majority 

missing from Western Hemisphere region, particularly Cuba. The proportion with complete 

results increased over time, with 82% of missing testing records occurring between 2015 and 

2016. Extensive data cleaning was performed to ensure accuracy based on scanned record 

copies and data collection improvements have since been implemented.

In 2021, CDC updated the syphilis screening Technical Instructions to require screening for 

refugees between the ages of 18–44 years old [5]. This update occurred since a majority 

(70%) of infectious cases occurred in this 18–44 age range and comparable rates of 
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infectious syphilis were found between U.S.-bound refugees and the 2018 U.S. population 

for this specific age range. Refugees aged 18–44 years old were found to have a comparable 

infectious syphilis rate range (13.8–37.6) when compared to the U.S. infectious syphilis rate 

range for the same age range (7.7–32.7) [11]. Despite the rates among U.S.-bound refugees 

being higher than the U.S. rates in those 45 and older, there was still a very low yield of 

16 cases (30%) of infectious syphilis among the older population of U.S.-bound refugees. 

In fact, there was an overall low yield of infectious syphilis across all age groups in the 

screening program: only 53 infectious cases among the 160,381 refugees screened, or a 

rate of 33 per 100,000 refugees. While costs of tests may vary in each country, requiring 

overseas screening for those 45 and older may represent a significant cost and effort to 

find such a small number of cases. Refugees also receive a benefit for a comprehensive 

medical examination post-arrival and CDC recommends syphilis screening at this encounter, 

particularly if no overseas results are available on syphilis screening [15]. Therefore, it is 

likely the small number of infectious syphilis cases in older populations would be captured 

after arrival.

This analysis improves upon available information about syphilis seropositivity and burden 

among U.S.-bound refugees by systematic evaluation of centralized data from overseas 

medical examinations during 2015–2018. However, further stratification based on risk is 

difficult because it is beyond the scope of a refugee medical exam to determine if an 

applicant has sexual risk factors for syphilis. Data should be monitored for determination of 

whether to propose a regulatory change to the syphilis screening requirement of the overseas 

medical examination.

Conclusion

The clinical consequences of seropositive syphilis can be severe and recognizing individual 

cases of syphilis plays a pivotal role in protecting the health of refugees and the U.S. 

population. According to these data, most seropositive syphilis cases were classified as non-

infectious and suggest a comparable risk of infection when compared to the prior analysis 

conducted on syphilis among U.S.-bound refugees from 2009 to 2013 [6]. This comparable 

risk of infection also showcases a low rate of seropositive syphilis among U.S.-bound 

refugees over the course of at least a decade [6]. The analysis for the first time showcases 

a low rate of infectious syphilis among U.S.-bound refugees and how all infectious cases 

were treated prior to refugees’ resettlement to the U.S., even more greatly reducing the risk 

of transmission within the U.S. Improvements to data collection processes and quality have 

been facilitated and the CDC Technical Instructions for syphilis screening were updated 

based on analyses that utilized the data from this report during 2021 [5]. Moving forward, 

similar analyses could be used with other factors to help inform usefulness and impact of 

overseas syphilis screening among U.S.-bound refugees and other migrant populations.

Acknowledgements

Authors would like to thank Dr. Nicky Cohen, Dr. Christina Phares, Dr. Edith Nyanogma, and Zanju Wang for their 
review and support.

Fox et al. Page 6

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Funding

No sources of funding were used in the analysis of data.

Data Availability

The datasets generated and/or analyzed during the study are not publicly available for the 

protection of the refugees.

References

1. Centers for Disease Control and Prevention. Syphilis (Treponema pallidum) 2018 Case Definition. 
2018. https://ndc.services.cdc.gov/case-definitions/syphilis-2018/. Accessed 6 June 2019.

2. Tramont EC. Treponema pallidum (syphilis). In: Mandell GL, Bennett JE, Dolin R, editors. 
Principles and practice of infectious diseases. 6th ed. New York: Churchill Livingston; 2005. pp. 
2768–85.

3. World Health Organization. Report on global sexually transmitted infection surveillance. 2018. 
http://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1. Accessed 16 
Nov 2021.

4. Centers for Disease Control and Prevention. Immigrant, Refugee, and Migrant Health: Laws 
and Regulations for the Medical Examination of Aliens. 2019. https://www.cdc.gov/immigrantre-
fugeehealth/laws-regulations.html. Accessed 12 Dec 2022.

5. Centers for Disease Control and Prevention. Syphilis Technical Instructions for Panel Physicians. 
2021. https://www.cdc.gov/immigrantrefugeehealth/panel-physicians/syphilis.html. Accessed 16 
Nov 2021.

6. Nyangoma EN, et al. Syphilis among U.S.-Bound refugees, 2009–2013. J Immigr Minor Health. 
2017;19(4):835–12. [PubMed: 26993114] 

7. Phares C, et al. Disease Surveillance among U.S.-Bound immigrants and refugees - Electronic 
Disease Notification System, United States, 2014–2019. MMWR Surveillance Summaries. 
2022;71(2): 1–21.

8. Bowen V, et al. Increase in incidence of congenital syphilis – United States, 2012–2014. Morbidity 
Mortal Wkly Rep (MMWR). 2015;64(44):1241–5. [PubMed: 26562206] 

9. U.S. Department of State. Countries and Areas List. 2022. https://www.state.gov/countries-and-
areas-list/. Accessed 20 May 2022.

10. Centers for Disease Control and Prevention. Sexually Transmitted Infections Treatment Guidelines, 
2021: Syphilis. 2021. https://www.cdc.gov/std/treatment-guidelines/syphilis.htm. Accessed 27 Dec 
2021.

11. Centers for Disease Conrtol and Prevention. Table 15. Primary and Secondary Syphilis - Reported 
Cases and Rates of Reported Cases by Age Group and Sex, United States, 2016–2020. 2020. 
https://www.cdc.gov/std/statistics/2020/tables/15.htm. Accessed 10 May 2022.

12. Workowski KA, Bolan GA. Sexually transmitted diseases treatment guidelines, 2015. MMWR 
Recomm Rep. 2015;64:1–137.

13. Rowley J, et al. Chlamydia, Gonorrhoea, trichomoniasis and syphilis: global prevalence 
and incidence estimates, 2016. Bull World Health Organ. 2019;97(8):548–P562. 10.2471/
BLT.18.228486. [PubMed: 31384073] 

14. Seña AC, Zhang XH, Li T, et al. A systematic review of syphilis serological treatment 
outcomes in HIV-infected and HIV-unin-fected persons: rethinking the significance of serological 
nonresponsiveness and the serofast state after therapy. BMC Infect Dis. 2015;28(15):479. 10.1186/
s12879-015-1209-0.

15. Centers for Disease Control and Prevention, Immigrant, Refugee, Migrant 
Health. Syphilis. 2019. https://www.cdc.gov/immigrantrefugeehealth/guidelines/domestic/
sexually-transmitted-diseases/syphilis.html. Accessed 21 Dec 2022.

Fox et al. Page 7

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://ndc.services.cdc.gov/case-definitions/syphilis-2018/
http://apps.who.int/iris/bitstream/handle/10665/277258/9789241565691-eng.pdf?ua=1
https://www.cdc.gov/immigrantre-fugeehealth/laws-regulations.html
https://www.cdc.gov/immigrantre-fugeehealth/laws-regulations.html
https://www.cdc.gov/immigrantrefugeehealth/panel-physicians/syphilis.html
https://www.state.gov/countries-and-areas-list/
https://www.state.gov/countries-and-areas-list/
https://www.cdc.gov/std/treatment-guidelines/syphilis.htm
https://www.cdc.gov/std/statistics/2020/tables/15.htm
https://www.cdc.gov/immigrantrefugeehealth/guidelines/domestic/sexually-transmitted-diseases/syphilis.html
https://www.cdc.gov/immigrantrefugeehealth/guidelines/domestic/sexually-transmitted-diseases/syphilis.html


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fox et al. Page 8

Ta
b

le
 1

Sy
ph

ili
s 

sc
re

en
in

g 
re

su
lts

 a
nd

 a
ss

oc
ia

te
d 

de
m

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s 

am
on

g 
re

fu
ge

es
 a

ge
s 

≥ 
15

 y
ea

rs
 o

ld
 w

ho
 a

rr
iv

ed
 in

 th
e 

U
ni

te
d 

St
at

es
 f

ro
m

 J
an

ua
ry

 

1,
 2

01
5 

- 
D

ec
em

be
r 

31
, 2

01
8

To
ta

l E
D

N
a  

R
ec

or
ds

Sy
ph

ili
s 

Te
st

A
dj

us
te

d 
O

dd
s 

R
at

io
fo

r 
Se

ro
po

si
ti

ve
 S

yp
hi

lis
(9

5%
 C

on
fi

de
nc

e
In

te
rv

al
)

To
ta

l S
cr

ee
ne

db
Se

ro
po

si
ti

ve
 fo

r
Sy

ph
ili

sc
 (

In
fe

ct
io

us
 o

r
no

n-
in

fe
ct

io
us

)

In
fe

ct
io

us
Sy

ph
ili

s

N
%

N
%

(r
ow

)
N

P
er

 1
00

,0
00

N
P

er
10

0,
00

0

To
ta

l
17

3,
24

3
10

0.
0

16
0,

38
1

92
.6

69
7

43
4.

6
53

33
.0

D
em

og
ra

ph
ic

s

Se
x

 
Fe

m
al

e
85

,5
14

49
.4

79
,0

02
92

.4
29

1
36

8.
3

25
31

.6
1.

0

 
M

al
e

87
,7

27
50

.6
81

,3
78

92
.8

40
6

49
8.

9
28

34
.4

1.
4 

(1
.2

–1
.6

)

A
ge

 G
ro

up

 
15

–2
4

53
,7

32
31

.0
50

,7
90

94
.5

77
15

1.
6

7
13

.8
0.

3 
(0

.2
–0

.4
)

 
25

–1
4

86
,1

09
49

.7
79

,8
57

92
.7

32
1

40
2.

0
30

37
.6

1.
0

 
45

–6
4

27
,8

60
16

.1
24

,7
36

88
.8

24
1

97
4.

3
13

52
.6

2.
7 

(2
.3

–3
.2

)

 
65

+
5,

33
4

3.
1

5,
03

5
94

.4
58

1,
15

1.
9

3
59

.6
4.

0 
(3

.0
-5

.4
)

R
eg

io
n 

of
 O

ri
gi

nd

A
fr

ic
a

48
,7

85
28

.2
47

,8
40

98
.1

44
2

92
3.

9
28

58
.5

1.
0

 
D

.R
.C

.
23

,2
88

13
.4

22
,8

59
98

.2
23

7
10

36
.8

16
70

.0
-

 
So

m
al

ia
12

,1
28

7.
0

11
,9

89
98

.9
73

60
8.

9
2

16
.7

-

 
E

ri
tr

ea
4,

60
1

2.
7

4,
54

4
98

.8
35

77
0.

2
2

44
.0

-

 
E

th
io

pi
a

2,
59

1
1.

5
2,

48
7

96
.0

32
12

86
.7

4
16

0.
8

-

 
Su

da
n

2,
28

3
1.

3
2,

23
1

97
.7

34
15

24
.0

2
89

.6
-

E
as

t A
si

a/
Pa

ci
fi

c
25

,5
69

14
.8

25
,2

05
98

.6
97

38
4.

8
3

11
.9

0.
3 

(0
.3

–0
.4

)

 
B

ur
m

a
22

,6
56

13
.1

22
,5

59
99

.6
79

35
0.

2
3

13
.3

-

N
ea

r 
E

as
t

37
,1

43
21

.4
35

,6
47

96
.0

72
20

2.
0

2
5.

6
0.

1 
(0

.1
–0

.2
)

 
Ir

aq
18

,7
81

10
.8

17
,9

94
95

.8
57

31
6.

8
2

11
.1

-

 
Sy

ri
a

10
,4

35
6.

0
10

,2
46

98
.2

6
58

.6
0

0.
0

-

 
Ir

an
7,

55
2

4.
4

7,
08

7
93

.8
7

98
.8

0
0.

0
-

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fox et al. Page 9

To
ta

l E
D

N
a  

R
ec

or
ds

Sy
ph

ili
s 

Te
st

A
dj

us
te

d 
O

dd
s 

R
at

io
fo

r 
Se

ro
po

si
ti

ve
 S

yp
hi

lis
(9

5%
 C

on
fi

de
nc

e
In

te
rv

al
)

To
ta

l S
cr

ee
ne

db
Se

ro
po

si
ti

ve
 fo

r
Sy

ph
ili

sc
 (

In
fe

ct
io

us
 o

r
no

n-
in

fe
ct

io
us

)

In
fe

ct
io

us
Sy

ph
ili

s

N
%

N
%

(r
ow

)
N

P
er

 1
00

,0
00

N
P

er
10

0,
00

0

So
ut

h/
C

en
tr

al
 A

si
a

30
,9

25
17

.9
30

,1
74

97
.6

51
16

9.
0

15
49

.7
0.

2 
(0

.1
–0

.2
)

 
A

fg
ha

ni
st

an
17

,0
08

9.
8

16
,4

72
96

.8
28

17
0.

0
0

0.
0

-

 
B

hu
ta

n
10

,4
24

6.
0

10
,3

57
99

.4
16

15
4.

5
12

11
5.

9
-

W
es

te
rn

 H
em

is
ph

er
e

20
,1

18
11

.6
11

,0
43

54
.9

31
28

0.
7

4
36

.2
0.

7 
(0

.4
–1

.2
)

 
C

ub
a

16
,7

30
9.

7
8,

01
1

47
.9

15
18

7.
2

2
25

.0
-

 
E

l S
al

va
do

r
1,

85
7

1.
1

1,
62

4
87

.5
5

30
7.

9
2

12
3.

2
-

E
ur

op
e/

E
ur

as
ia

10
,1

01
5.

8
10

,0
11

99
.1

4
40

.0
0

0.
0

0.
03

 (
0.

01
–0

.0
7)

 
U

kr
ai

ne
7,

47
9

4.
3

7,
41

2
99

.1
3

40
.5

0
0.

0
-

L
iv

in
g 

C
on

di
tio

ne

 
N

on
-c

am
p

10
1,

30
7

58
.5

98
,8

03
97

.5
42

9
43

4.
2

21
21

.3
1.

0

 
R

ef
ug

ee
 c

am
p

39
,0

50
22

.5
38

,5
34

98
.7

21
5

55
7.

9
26

67
.5

0.
8 

(0
.6

–0
.9

)

a E
D

N
: E

le
ct

ro
ni

c 
D

is
ea

se
 N

ot
if

ic
at

io
n 

Sy
st

em

b Sc
re

en
in

g 
da

ta
 m

is
si

ng
 f

or
 1

2,
86

2 
re

co
rd

s.
 9

,0
75

 (
70

.6
%

) 
fr

om
 th

e 
W

es
te

rn
 H

em
is

ph
er

e 
an

d 
96

%
 w

er
e 

in
 th

e 
fo

rm
 o

f 
pa

pe
r 

re
co

rd
s 

an
d 

su
bj

ec
t t

o 
m

an
ua

l d
at

a 
en

tr
y 

er
ro

rs
. D

at
a 

im
pr

ov
em

en
t c

ol
le

ct
io

n 
pr

oc
es

se
s 

ha
ve

 s
in

ce
 b

ee
n 

im
pl

em
en

te
d

c Po
si

tiv
e 

sc
re

en
in

g 
an

d 
co

nf
ir

m
at

or
y 

te
st

s.
 N

ya
ng

om
a 

et
 a

l. 
ca

se
 d

ef
in

iti
on

 in
cl

ud
es

 d
oc

um
en

te
d 

tr
ea

tm
en

t o
f 

sy
ph

ili
s 

up
 to

 1
 y

ea
r 

be
fo

re
 o

ve
rs

ea
s 

ex
am

 [
6]

d R
eg

io
n 

of
 o

ri
gi

n 
ba

se
d 

on
 n

at
io

na
lit

y.
 C

at
eg

or
iz

at
io

n 
de

fi
ne

d 
by

 D
O

S:

A
fr

ic
a 

(S
ub

-S
ah

ar
a)

: 
A

ng
ol

a,
 B

en
in

, B
ot

sw
an

a,
 B

ur
ki

na
 F

as
o,

 B
ur

un
di

, C
ab

o 
V

er
de

, C
am

er
oo

n,
 C

en
tr

al
 A

fr
ic

an
 R

ep
ub

lic
, C

ha
d,

 C
om

or
os

, D
em

oc
ra

tic
 R

ep
ub

lic
 o

f 
th

e 
C

on
go

 (
D

.R
.C

.)
, R

ep
ub

lic
 o

f 
th

e 
C

on
go

, C
ot

e 
d’

Iv
oi

re
, D

jib
ou

ti,
 E

qu
at

or
ia

l G
ui

ne
a,

 E
sw

at
in

i, 
G

ab
on

, G
am

bi
a,

 G
ha

na
, G

ui
ne

a,
 G

ui
ne

a-
B

is
sa

u,
 K

en
ya

, L
es

ot
ho

, L
ib

er
ia

, M
ad

ag
as

ca
r, 

M
al

aw
i, 

M
al

i, 
M

au
ri

ta
ni

a,
 M

au
ri

tiu
s,

 M
oz

am
bi

qu
e,

 
N

am
ib

ia
, N

ig
er

, N
ig

er
ia

, R
w

an
da

, S
ao

 T
om

e 
an

d 
Pr

in
ci

pe
, S

en
eg

al
, S

ey
ch

el
le

s,
 S

ie
rr

a 
L

eo
ne

, S
ou

th
 A

fr
ic

a,
 S

ou
th

 S
ud

an
, T

an
za

ni
a,

 T
og

o,
 U

ga
nd

a,
 Z

am
bi

a,
 a

nd
 Z

im
ba

bw
e

E
as

t 
A

si
a/

P
ac

if
ic

: 
A

us
tr

al
ia

, B
ru

ne
i, 

C
am

bo
di

a,
 C

hi
na

, F
iji

, I
nd

on
es

ia
, J

ap
an

, K
ir

ib
at

i, 
N

or
th

 K
or

ea
, S

ou
th

 K
or

ea
, L

ao
s,

 M
al

ay
si

a,
 M

ar
sh

al
l I

sl
an

ds
, F

ed
er

at
ed

 S
ta

te
s 

of
 M

ic
ro

ne
si

a,
 M

on
go

lia
, N

au
ru

, N
ew

 
Z

ea
la

nd
, P

al
au

, P
ap

ua
 N

ew
 G

ui
ne

a,
 P

hi
lip

pi
ne

s,
 S

am
oa

, S
in

ga
po

re
, S

ol
om

on
 I

sl
an

ds
, T

ai
w

an
, T

ha
ila

nd
, T

im
or

-L
es

te
, T

on
ga

, T
uv

al
u,

 V
an

ua
tu

, a
nd

 V
ie

tn
am

N
ea

r 
E

as
t:

 A
lg

er
ia

, B
ah

ra
in

, E
gy

pt
, I

sr
ae

l, 
Jo

rd
an

, K
uw

ai
t, 

L
eb

an
on

, L
ib

ya
, M

or
oc

co
, O

m
an

, P
al

es
tin

ia
n 

Te
rr

ito
ri

es
, Q

at
ar

, S
au

di
 A

ra
bi

a,
 T

un
is

ia
, U

ni
te

d 
A

ra
b 

E
m

ir
at

es
, a

nd
 Y

em
en

So
ut

h 
&

 C
en

tr
al

 A
si

a:
 B

an
gl

ad
es

h,
 I

nd
ia

, K
az

ak
hs

ta
n,

 K
yr

gy
zs

ta
n,

 M
al

di
ve

s,
 N

ep
al

, P
ak

is
ta

n,
 S

ri
 L

an
ka

, T
aj

ik
is

ta
n,

 T
ur

km
en

is
ta

n,
 a

nd
 U

zb
ek

is
ta

n

E
ur

op
e 

&
 E

ur
as

ia
: 

A
lb

an
ia

, A
nd

or
ra

, A
rm

en
ia

, A
us

tr
ia

, A
ze

rb
ai

ja
n,

 B
el

ar
us

, B
el

gi
um

, B
os

ni
a 

an
d 

H
er

ze
go

vi
na

, B
ul

ga
ri

a,
 C

ro
at

ia
, C

yp
ru

s,
 C

ze
ch

ia
, D

en
m

ar
k,

 E
st

on
ia

, F
in

la
nd

, F
ra

nc
e,

 G
eo

rg
ia

, 
G

er
m

an
y,

 G
re

ec
e,

 H
ol

y 
Se

e,
 H

un
ga

ry
, I

ce
la

nd
, I

re
la

nd
, I

ta
ly

, K
os

ov
o,

 L
at

vi
a,

 L
ie

ch
te

n-
st

ei
n,

 L
ith

ua
ni

a,
 L

ux
em

bo
ur

g,
 M

ac
ed

on
ia

, M
al

ta
, M

ol
do

va
, M

on
ac

o,
 M

on
te

ne
gr

o,
 N

et
he

rl
an

ds
, N

or
w

ay
, P

ol
an

d,
 

Po
rt

ug
al

, R
om

an
ia

, R
us

si
a,

 S
an

 M
ar

in
o,

 S
er

bi
a,

 S
lo

va
ki

a,
 S

lo
ve

ni
a,

 S
pa

in
, S

w
ed

en
, S

w
itz

er
la

nd
, T

ur
ke

y,
 a

nd
 U

ni
te

d 
K

in
gd

om

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fox et al. Page 10
W

es
te

rn
 H

em
is

ph
er

e:
 A

nt
ig

ua
 a

nd
 B

ar
bu

da
, A

rg
en

tin
a,

 A
ru

ba
, B

ah
am

as
, B

ar
ba

do
s,

 B
el

iz
e,

 B
ol

iv
ia

, B
ra

zi
l, 

C
an

ad
a,

 C
hi

le
, C

ol
om

bi
a,

 C
os

ta
 R

ic
a,

 C
ur

ac
ao

, D
om

in
ic

a,
 D

om
in

ic
an

 R
ep

ub
lic

, E
cu

ad
or

, 
G

re
na

da
, G

ua
te

m
al

a,
 G

uy
an

a,
 H

ai
ti,

 H
on

du
ra

s,
 J

am
ai

ca
, M

ex
ic

o,
 N

ic
ar

ag
ua

, P
an

am
a,

 P
ar

ag
ua

y,
 P

er
u,

 S
t. 

K
itt

s 
an

d 
N

ev
is

, S
t. 

L
uc

ia
, S

t. 
M

aa
rt

en
, S

t. 
V

in
ce

nt
 a

nd
 th

e 
G

re
na

di
ne

s,
 S

ur
in

am
e,

 T
ri

ni
da

d 
an

d 
To

ba
go

, U
ru

gu
ay

, a
nd

 V
en

ez
ue

la

e L
iv

in
g 

co
nd

iti
on

 b
as

ed
 o

n 
U

.S
. D

ep
ar

tm
en

t o
f 

St
at

e 
ca

te
go

ri
za

tio
ns

 o
f 

di
ff

er
en

t l
oc

at
io

ns
 a

nd
 w

he
th

er
 th

ey
 w

er
e 

no
n-

ca
m

p,
 o

r 
ur

ba
n 

se
tti

ng
s,

 r
ef

ug
ee

 c
am

ps

U
nk

no
w

n/
M

is
si

ng
: 3

2,
88

6 
(1

9%
) 

of
 to

ta
l E

D
N

 r
ec

or
ds

, 2
3,

04
4 

(1
4%

) 
of

 to
ta

l s
cr

ee
ne

d,
 5

3 
(7

.6
%

) 
of

 s
er

op
os

iti
ve

 f
or

 s
yp

hi
lis

, a
nd

 6
 (

11
%

) 
of

 in
fe

ct
io

us
 s

yp
hi

lis

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fox et al. Page 11

Ta
b

le
 2

Sy
ph

ili
s 

sc
re

en
in

g,
 s

ta
gi

ng
, a

nd
 tr

ea
tm

en
t c

ha
ra

ct
er

is
tic

s 
of

 r
ef

ug
ee

s 
≥ 

15
 y

ea
rs

 o
ld

 w
ho

 a
rr

iv
ed

 in
 th

e 
U

ni
te

d 
St

at
es

 f
ro

m
 J

an
ua

ry
 1

, 2
01

5-
D

ec
em

be
r 

20
18

Sy
ph

ili
s 

Te
st

In
fe

ct
io

us
 (

P
ri

m
ar

y 
an

d 
Se

co
nd

ar
y 

C
as

es
)

To
ta

l S
cr

ee
ne

da
Se

ro
po

si
ti

ve
b

N
%

(c
ol

um
n)

n
%

(r
ow

)
n

P
er

 1
00

,0
00

To
ta

l
16

0,
38

1
10

0
69

7
0.

4
53

33
.0

Sc
re

en
in

g 
Te

st
f

 
R

PR
95

,1
75

59
.3

84
4

0.
9

45
-

 
V

D
R

L
63

,6
29

39
.7

93
3

1.
5

8
-

 
T

re
po

ne
m

al
52

0
0.

3
20

3.
8

0
-

 
O

th
er

/U
nk

no
w

n
1,

05
7

0.
7

99
9.

4
0

-

C
on

fi
rm

at
or

y 
Te

st
g

 
T

P-
H

A
1,

26
7

0.
8

41
8

33
.0

37
-

 
FT

A
-A

91
0.

1
6

6.
6

0
-

 
T

P-
PA

9
0.

0
2

22
.2

1
-

 
C

IA
1

0.
0

1
10

0.
0

0
-

 
N

on
-T

re
po

ne
m

al
55

0.
0

17
30

.9
0

-

 
O

th
er

/U
nk

no
w

n
47

3
0.

3
25

3
53

.5
15

-

Sy
ph

ili
s 

St
ag

in
gh

 
Pr

im
ar

y
-

-
48

-
-

-

 
Se

co
nd

ar
y

-
-

5
-

-
-

 
E

ar
ly

 L
at

en
t

-
-

20
-

-
-

 
L

at
e 

L
at

en
t

-
-

39
7

-
-

-

 
Te

rt
ia

ry
-

-
2

-
-

-

 
O

th
er

/N
ot

 S
ta

te
di

-
-

22
5

-
-

-

T
re

at
ed

 
Y

es
-

-
69

3
-

53
-

 
N

o
0

-
0

-

 
O

th
er

j
-

-
4

-
0

-

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Fox et al. Page 12

Sy
ph

ili
s 

Te
st

In
fe

ct
io

us
 (

P
ri

m
ar

y 
an

d 
Se

co
nd

ar
y 

C
as

es
)

To
ta

l S
cr

ee
ne

da
Se

ro
po

si
ti

ve
b

N
%

(c
ol

um
n)

n
%

(r
ow

)
n

P
er

 1
00

,0
00

D
is

ea
se

 tr
ea

tm
en

t t
yp

ek

 
B

en
za

th
in

e 
pe

ni
ci

lli
n

-
-

62
2

-
51

-

 
D

ox
yc

yc
lin

e
-

-
39

-
0

-

 
O

th
er

 tr
ea

tm
en

t
-

-
36

-
2

-

a Sc
re

en
in

g 
da

ta
 m

is
si

ng
 f

or
 1

2,
86

2 
re

co
rd

s

b Po
si

tiv
e 

sc
re

en
in

g 
an

d 
co

nf
ir

m
at

or
y 

te
st

s 
re

co
rd

ed
 in

 E
D

N
. N

ya
ng

om
a 

et
 a

l. 
ca

se
 d

ef
in

iti
on

 in
cl

ud
es

 d
oc

um
en

te
d 

tr
ea

tm
en

t o
f 

sy
ph

ili
s 

up
 to

 1
 y

ea
r 

be
fo

re
 o

ve
rs

ea
s 

ex
am

f Sc
re

en
in

g 
te

st
in

g:

R
PR

: R
ap

id
 P

la
sm

a 
R

ea
gi

n

V
D

R
L

: V
en

er
ea

l D
is

ea
se

 R
es

ea
rc

h 
L

ab
or

at
or

y

T
re

po
ne

m
al

: C
on

fi
rm

at
or

y 
tr

ep
on

em
al

 te
st

s 
th

at
 w

er
e 

us
ed

 f
or

 s
cr

ee
ni

ng

O
th

er
/U

nk
no

w
n:

 9
1 

w
er

e 
SD

 B
io

lin
e,

 a
n 

H
IV

/S
yp

hi
lis

 D
uo

 te
st

s,
 2

9 
w

er
e 

T
R

U
ST

 (
To

lu
id

in
e 

R
ed

 U
nh

ea
te

d 
Se

ru
m

 T
es

t)
, 1

73
 w

er
e 

a 
N

uc
le

ic
 a

ci
d 

am
pl

if
ic

at
io

n 
te

st
 (

N
A

A
T

s)
, 2

 w
er

e 
a 

G
en

eX
pe

rt
 C

T
/N

G
 

as
sa

y,
 a

nd
 7

62
 w

er
e 

m
is

si
ng

 s
cr

ee
ni

ng
 te

st
 n

am
e 

bu
t d

id
 h

av
e 

sc
re

en
in

g 
in

di
ca

te
d 

on
 e

xa
m

g C
on

fi
rm

at
or

y 
te

st
in

g:

T
PH

A
: T

re
po

ne
m

a 
pa

lli
du

m
 h

em
ag

gl
ut

in
at

io
n 

te
st

FT
A

-A
B

S:
 F

lu
or

es
ce

nt
 tr

ep
on

em
al

 a
nt

ib
od

y 
ab

so
rb

ed
 te

st

T
P-

PA
: T

re
pn

em
a 

pa
lli

du
m

 p
as

si
ve

 p
ar

tic
le

 a
gg

lu
tin

at
io

n 
as

sa
y

C
IA

: C
he

m
ilu

m
in

es
ce

nc
e 

im
m

un
oa

ss
ay

s

N
on

-T
re

po
ne

m
al

: S
cr

ee
ni

ng
 n

on
-t

re
po

ne
m

al
 te

st
s 

th
at

 w
er

e 
us

ed
 a

s 
co

nf
ir

m
at

or
y 

sc
re

en
in

g

O
th

er
/U

nk
no

w
n:

 1
24

 w
er

e 
SD

 B
io

lin
e,

 3
49

 w
er

e 
m

is
si

ng
 c

on
fi

rm
at

or
y 

te
st

 n
am

e 
in

 e
xa

m
 n

ot
es

h Sy
ph

ili
s 

st
ag

in
g 

in
cl

ud
e 

th
re

e 
in

fe
ct

io
us

 s
ta

ge
s 

(p
ri

m
ar

y,
 s

ec
on

da
ry

, e
ar

ly
, a

nd
 la

te
nt

) 
an

d 
tw

o 
no

n-
in

fe
ct

io
us

 s
ta

ge
s 

(l
at

e 
la

te
nt

 a
nd

 te
rt

ia
ry

)

i O
th

er
/N

ot
 S

ta
te

d:
 1

 c
as

e 
w

as
 n

on
-i

nf
ec

tio
us

 n
eu

ro
sy

ph
ili

s 
an

d 
22

4 
w

er
e 

m
is

si
ng

 s
ta

gi
ng

 d
at

a 
in

 E
D

N
. 2

04
 o

f 
th

os
e 

w
ith

 m
is

si
ng

 s
ta

gi
ng

 d
at

a 
ha

d 
pr

ev
io

us
ly

 b
ee

n 
tr

ea
te

d 
fo

r 
sy

ph
ili

s 
w

ith
in

 th
e 

pa
st

 y
ea

r 
w

ith
 n

o 
st

ag
in

g 
da

ta
 b

ei
ng

 d
oc

um
en

te
d 

in
 th

e 
ex

am
 n

ot
es

, a
nd

 2
0 

la
ck

ed
 a

ny
 in

fo
rm

at
io

n 
re

ga
rd

in
g 

st
ag

in
g 

or
 p

re
vi

ou
s 

sy
ph

ili
s 

in
fe

ct
io

n 
in

 th
e 

ex
am

 n
ot

es

j 4 
m

is
si

ng
 tr

ea
tm

en
t d

at
a 

w
er

e 
co

m
pr

is
ed

 o
f 

3 
de

te
rm

in
ed

 to
 b

e 
fa

ls
e 

re
ac

tiv
e 

an
d 

1 
in

di
ca

te
d 

as
 m

is
si

ng
 tr

ea
tm

en
t d

at
a 

bu
t w

as
 li

st
ed

 a
s 

no
n-

in
fe

ct
io

us
 in

 e
xa

m
 n

ot
es

k Sy
ph

ili
s 

tr
ea

tm
en

t i
nc

lu
de

s 
be

nz
at

hi
ne

 p
en

ic
ill

in
 G

 (
B

PG
) 

as
 th

e 
pr

ef
er

re
d 

re
gi

m
en

 o
r 

ot
he

r 
al

te
rn

at
iv

es
 r

eg
im

en
s.

 O
th

er
 tr

ea
tm

en
t n

am
e 

no
t s

pe
ci

fi
ed

J Immigr Minor Health. Author manuscript; available in PMC 2024 December 01.


	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusion
	References
	Table 1
	Table 2

