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Background

 Sexually transmitted infections (STIs)! and Antimicrobial Resistance (AMR) are global
public health priorities

1. Rowley J et al: Chlamydia, gonorrhoea, trichomoniasis and syphilis: global prevalence and incidence estimates, 2016. Bulletin of the World Health Organization; 2019: 1-43.
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e STiIs such as gonorrhea and Mycoplasma genitalium (MG) continue to develop AMR to
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Background

 Sexually transmitted infections (STls)* and Antimicrobial Resistance (AMR) are global
public health priorities

e STIs such as gonorrhea and Mycoplasma genitalium (MG) continue to develop AMR to
antimicrobials used in their treatment

» Data in African men are lacking (8 of 130 global studies of CT/NG/TV in 2019)

1. Rowley J et al: Chlamydia, gonorrhoea, trichomoniasis and syphilis: global prevalence and incidence estimates, 2016. Bulletin of the World Health Organization; 2019: 1-43.
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Background

Sexually transmitted infections (STIs)! and Antimicrobial Resistance (AMR) are global
public health priorities

STls such as gonorrhea and Mycoplasma genitalium (MG) continue to develop AMR to
antimicrobials used in their treatment

Data in African men are lacking

Uganda:
* relies on syndromic case management of STI?

* high rates genital discharge syndromes with limited data on organism-specific
etiology

 very limited STI surveillance data other than NG (EGASP)
* underdeveloped antimicrobial stewardship infrastructure?

1. Rowley J et al: Chlamydia, gonorrhoea, trichomoniasis and syphilis: global prevalence and incidence estimates, 2016. Bulletin of the World Health Organization; 2019: 1-43.
2. Garrett NJ et al. Advancing STl care in low/middle-income countries: has STl syndromic management reached its use-by date? Sex Transm Infect. 2017;93(1):4-5.

3. Musoke D et al A One Health Approach to Strengthening Antimicrobial Stewardship in Wakiso District, Uganda. Antibiotics (Basel) 2020, 9(11).
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Management

Patient complains of urethral discharge or dysuria

1

Take history and examine.
Milk urethra if necessary.

Retract prepuce and
examine for ulcers.

THE REPUBLIC OF UGANDA Discharge not Discharge
MINISTRY OF HEALTH C“”ﬁrIEd conﬁTed
2016 . Reassure Cefixime 400 mg stat plus Doxycycline

100 mg 12 hourly for 7 days. Treat
partner with similar drugs.

If partner is pregnant, instead of
Doxycycline give Erythromycim
500 mg every 6 hours for 7 days.

Educate and counsel

+ Promote and provide
condoms

» Offer or refer for HCT

1

If discharge persists, find

| out if partners were treated |

If partners were treated, If partners were not
repeat Doxycycline 100 treated: Re-start
mg 12 hourly for 7 days treatment all over
plus Metronidazole 2 g

single dose

L

If discharge persists

!

Ceftriaxone
injection, 1g stat

l Refer for specialist’s
If discharge persists | management
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Patient complains of urethral discharge or dysuria

1

Take history and examine.
Milk urethra if necessary.

Retract prepuce and
examine for ulcers.

THE REPUBLIC OF UGANDA Discharge not Discharge
MINISTRY OF HEALTH C“”ﬁrIEd conﬁTed
2016 . Reassure Cefixime 400 mg stat plus Doxycycline

100 mg 12 hourly for 7 days. Treat
. Promote and provide partner with similar drugs.
If partner is pregnant, instead of
condoms Doxycycline give Erythromycim

C eft ri a X O n e » Offer or refer for HCT 500 mg every 6 hours for 7 days.

Educate and counsel
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Injection, 1g stat [ e parbewors wested —]

If partners were treated, If partners were not
repeat Doxycycline 100 treated: Re-start
mg 12 hourly for 7 days treatment all over
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single dose
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Study design

* We conducted a cross sectional study to elucidate the etiology of UDS and antimicrobial use
in men attending Government clinics in Kampala

WWW.IUSTI2022ZIMBABWE.COM



Study design

 We conducted a cross sectional study to elucidate the etiology of UDS in symptomatic men
attending Government clinics in Kampala

* Men joined the study after they had completed their standard of care clinical visit and after
providing a urethral sample for EGASP
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Methods

* Ethical oversight

 Joint Clinical Research Center at Makerere University (JC0919), Ugandan National Council
for Science and Technology (HS455ES) approved the study. The Johns Hopkins
Institutional Review Board (IRB00215298)
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Methods

* Ethical oversight

* Joint Clinical Research Center at Makerere University (JC0919), Ugandan National Council
for Science and Technology (HS455ES) approved the study. The Johns Hopkins Institutional
Review Board (IRB00215298)

* Recruitment: Oct 2019 and Nov 2020 (COVID-19 pause March and July 2020)
* Nested within the existing EGASP sites?

1. Kakooza F et at. Implementation of a standardised and quality-assured enhanced gonococcal antimicrobial surveillance programme in accordance with WHO protocols in Kampala, Uganda.
Sex Transm Infect. 2020
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 Joint Clinical Research Center at Makerere University (JC0919), Ugandan National Council
for Science and Technology (HS455ES) approved the study. The Johns Hopkins Institutional
Review Board (IRB00215298).

e Recruitment: Oct 2019 and Nov 2020 (COVID-19 pause March and July 2020)
* Nested within the existing EGASP sites?

e Self-collected penile meatal swabs for nucleic acid amplification tests (NAATs) for chlamydia,
gonorrhea, trichomoniasis and MG, (Hologic Inc., Marlborough, MA, USA)

* POCTs for HIV: Determine (Alere, Waltham, MA), and Stat-Pak assay (Chembio, NY), with SD-
Bioline (Standard Diagnostics, Giheung-gu, Republic of Korea) as a tie breaker as required
and syphilis [Laborex RDT (Zheijing Orient Gene Biotech Co. Ltd, China)]
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Methods

* Ethical oversight

* Joint Clinical Research Center at Makerere University (JC0919), Ugandan National Council
for Science and Technology (HS455ES) approved the study. The Johns Hopkins Institutional
Review Board (IRB00215298).

e Recruitment: Oct 2019 and Nov 2020 (COVID-19 pause March and July 2020)
* Nested within the existing EGASP sites!

* 250 men with UDS presenting to six government health centers in Kampala were recruited?

 Self-collected penile meatal swabs for nucleic acid amplification tests (NAATs) for chlamydia,
gonorrhea, trichomoniasis and MG, (Hologic Inc., Marlborough, MA, USA)

* POCTs for HIV: Determine (Alere, Waltham, MA), and Stat-Pak assay (Chembio, NY), with SD-
Bioline (Standard Diagnostics, Giheung-gu, Republic of Korea) as a tie breaker as required and
syphilis [Laborex RDT (Zheijing Orient Gene Biotech Co. Ltd, China)]

* Participants received a small transport reimbursement of Ugandan shilling 20,000
(equivalent to approximately $5—6)

1. Kakooza F et at. Implementation of a standardised and quality-assured enhanced gonococcal antimicrobial surveillance programme in accordance with WHO protocols in Kampala, Uganda.
Sex Transm Infect. 2020
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Questionnaire data — self report

* Behaviors including sexual history and alcohol use

* Previous episodes of UDS in previous 6 months

* Antimicrobial medication use in the 14 days prior to clinic attendance
* Type of antimicrobial obtained

* Place where obtained

* Duration of use
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Results — | Descriptive Stats

* 250 men with UDS presenting to six government health centers in
Kampala were recruited

Hamill et al BMC Infect Dis. 2022; 22: 440. Published online 2022 May 7. doi: 10.1186/s12879-022-07431-1
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Results — | Descriptive Stats

e 250 men with UDS presenting to six government health centers in
Kampala were recruited

e Antimicrobial use in 14 days prior to clinic visit N=100 (41.5%)
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Results — | Descriptive Stats

e 250 men with UDS presenting to six government health centers in
Kampala were recruited

* Antimicrobial use prior in 14 days to clinic visit N=100 (41.5%)
* Median Age 24 yrs [22.00,32.00]

Hamill et al BMC Infect Dis. 2022; 22: 440. Published online 2022 May 7. doi: 10.1186/s12879-022-07431-1
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Results — | Descriptive Stats

* 250 men with UDS presenting to six government health centers in
Kampala were recruited

e Antimicrobial use prior in 14 days to clinic visit N=100 (41.5%)
 Median Age 24 [22.00,32.00]
* 95.2% reported sex with women only
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Results — | Descriptive Stats

* 250 men with UDS presenting to six government health centers in
Kampala were recruited

e Antimicrobial use prior in 14 days to clinic visit N=100 (41.5%)
 Median Age 24 [22.00,32.00]

* 95.2% reported sex with women only

* 40% reported never condom use

* 61% reported transactional sex in past 6 months

* 44% alcohol before sex in past 6 months

Hamill et al BMC Infect Dis. 2022; 22: 440. Published online 2022 May 7. doi: 10.1186/s12879-022-07431-1
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All Antimicrobial No reported p-
use prior to antimicrobial value

clinic visit use
T pal pos 25 (10.2%) 10 (10.0%) 15 (10.3%) 1.000
NG lab pos 163 (66.8%) 59 (60.8%) 104 (70.7%) 0.127
MG lab pos 31 (12.6%) 13 (13.0%) 18 (12.2%)  0.848
CT lab pos 53 (21.5%) 19 (19.2%) 34 (23.1%) 0.528

TV lab pos 5 (2.0%) 1(1.0%) 4(2.7%)  0.651
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All Antimicrobial use No reported p-value
prior to clinic visit antimicrobial use

Age 24.00 [22.00,32.00] 24.00 [22.00,34.00] 24.00 [22.00,32.00] 0.537
Sex with women and/or men 12 (4.9%) 9 (9.0%) 3(2.0%) 0.016
Condom use sometimes/always 149 (60.3% 56 (56.0% 93 (63.3% 0.290
Transactional sex previous 6 M 151 (61.1%) 63 (63.0%) 88 (59.9%) 0.690
Sexually active since symptoms 52 (21.2%) 29 (29.3%) 23 (15.8%) 0.010
without condom
Alcohol before sex past 6 M 101 (44.1%) 37 (41.1%) 64 (46.0%) 0.497
LWH 49 (19.8%)A 29 (29.0%) 20 (13.6%) 0.003
Previous treatment for urethral 107 (43.3%) 95 (95.0%) 12 (8.2%) <0.001
discharge

In the last 1 month 84 (78.5%) 83 (87.4%) 1(8.3%) <0.001
T pal pos 25 (10.2%) 10 (10.0%) 15 (10.3%) 1.000
NG lab pos 163 (66.8%) 59 (60.8%) 104 (70.7%) 0.127
MG lab pos 31 (12.6%) 13 (13.0%) 18 (12.2%) 0.848
CT lab pos 53 (21.5%) 19 (19.2%) 34 (23.1%) 0.528
TV lab pos 5(2.0%) 1(1.0%) 4 (2.7%) 0.651
Symptom duration 2 6 days 145 (58.7%) 78 (78.0%) 67 (45.6%) <0.001
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All Antimicrobial use No reported p-value
prior to clinic visit antimicrobial use

Age 24.00 [22.00,32.00] 24.00 [22.00,34.00] 24.00 [22.00,32.00] 0.537
Sex with women and/or men 12 (4.9%) 9 (9.0%) 3(2.0%) 0.016
Condom use sometimes/always 149 (60.3%) 56 (56.0%) 93 (63.3%) 0.290
Transactional sex previous 6 M 151 (61.1%) 63 (63.0%) 88 (59.9%) 0.690
Sexually active since symptoms 52 (21.2%) 29 (29.3%) 23 (15.8%) 0.010

without condo

Alcohol before

Previous treatm
discharge
In the last 1 month
T pal pos
NG lab pos
MG lab pos
CT lab pos
TV lab pos
Symptom duration 2 6 days

84 (78.5%)
25 (10.2%)
163 (66.8%)
31 (12.6%)
53 (21.5%)
5 (2.0%)
145 (58.7%)

83 (87.4%)
10 (10.0%)
59 (60.8%)
13 (13.0%)
19 (19.2%)
1(1.0%)
78 (78.0%)

1(8.3%)
15 (10.3%)
104 (70.7%)
18 (12.2%)
34 (23.1%)

4 (2.7%)
67 (45.6%)

previously diagnhosed

<0.001
1.000
0.127
0.848
0.528
0.651

<0.001
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All

Antimicrobial use
prior to clinic visit

No reported
antimicrobial use

p-value

Age

Sex with women and/or men
Condom use sometimes/always
Transactional sex previous 6 M
Sexually active since symptoms
without condom

Alcohol before sex past 6 M

LWH

Previous treatment for urethral

discharge

In the last 1 month

T pal pos
NG lab pos
MG lab pos
CT lab pos
TV lab pos

Symptom duration 2 6 days

24.00 [22.00,32.00]

12 (4.9%)
149 (60.3%)
151 (61.1%)
52 (21.2%)

101 (44.1%)
49 (19.8%)"
107 (43.3%)

84 (78.5%)
25 (10.2%)
163 (66.8%)
31 (12.6%)
53 (21.5%)

5 (2.0%)
145 (58.7%)

24.00 [22.00,34.00]

9 (9.0%)
56 (56.0%)
63 (63.0%)
29 (29.3%)

37 (41.1%)

95 (95.0%)

83 (87.4%)
10 (10.0%)
59 (60.8%)
13 (13.0%)
19 (19.2%)
1(1.0%)
78 (78.0%)

24.00 [22.00,32.00]
3 (2.0%)
93 (63.3%)
88 (59.9%)
23 (15.8%)

64 (46.0%)
20 (13.6%
12 (8.2%)

1(8.3%)
15 (10.3%)
104 (70.7%)
18 (12.2%)
34 (23.1%)

4 (2.7%)
67 (45.6%)

0.537
0.016
0.290
0.690
0.010

0.497
0.003

1.000
0.127
0.848
0.528
0.651
<0.001
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All Antimicrobial use No reported p-value
prior to clinic visit antimicrobial use

Age 24.00 [22.00,32.00] 24.00 [22.00,34.00] 24.00 [22.00,32.00] 0.537
Sex with women and/or men 12 (4.9%) 9 (9.0%) 3(2.0%) 0.016
Condom use sometimes/always 149 (60.3%) 56 (56.0%) 93 (63.3%) 0.290
Transactional sex previous 6 M 151 (61.1%) 63 (63.0%) 88 (59.9%) 0.690
Sexually active since symptoms 52 (21.2%) 29 (29.3%) 23 (15.8%) 0.010
without condom
Alcohol before sex past 6 M 101 (44.1%) 37 (41.1%) 64 (46.0%) 0.497
LWH 49 (19.8%)A 29 (29.0%) 20 (13.6%) 0.003
Previous treatment for urethral 107 (43.3%) 95 (95.0%) 12 (8.2%) <0.001
discharge

In the last 1 month 84 (78.5%) 83 (87.4%) 1(8.3%) <0.001
T pal pos 25 (10.2%) 10 (10.0%) 15 (10.3%) 1.000
NG lab pos 163 (66.8%) 59 (60.8%) 104 (70.7%) 0.127
MG lab pos 31 (12.6%) 13 (13.0%) 18 (12.2%) 0.848
CT lab pos 53 (21.5%) 19 (19.2%) 34 (23.1%) 0.528
TV lab pos 5(2.0% 1(1.0% 4 (2.7% 0.651

Symptom duration 2 6 days

145 (58.7%)

78 (78.0%)

67 (45.6%)

<0.001

WWW.IUSTI2022ZIMBABWE.COM



Results - ||

Duration of antibiotic use, days 5.0[3.0,6.5]
Source of antibiotics
Doctor office 7 (7.0%)
Clinic 65 (65.0%)
Pharmacy 20 (20.0%)
Store 8 (8.0%)
Internet 0 (0.0%)
Antibiotics used
Ciprofloxacin 26 (26.0%)
Doxycycline 31(31.0%)
Penicillin 16 (16.0%)
Azithromycin 4 (4.0%)
Doxycycline, Levofloxacin or Azithromycin 35 (35.0%)
Cefixime 7 (7.0%)
Ceftriaxone 4 (4.0%)
Metronidazole 14 (14.0%)

Other 7 (7.0%)
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MG - macrolide resistance mutations were detected

in 10.7% of participants
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Results — lIl Multiple Logistic Regression

OR (95%Cl) p-value
Age group: <25 vs. > 25 1.63(0.46,6.09) 0.454
Transactional Sex: Yes vs. No 0.95(0.63,1.40) 0.776
LWH: Yes vs. No 0.77(0.18,3.18) 0.715
Previous treatment for urethral discharge: Yes vs. No 256.97(82.31,1066.76) <0.001
Any curable STI: Yes vs No 1.75(0.38,7.29) 0.451
Number partners past 6 M 1.04(0.90,1.27) 0.690
Duration of symptoms: £ 6 vs. >6 days 3.22(1.05,10.00) 0.039

Sex with women only: Yes vs. No 0.07(0.01,0.84) 0.030
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Discussion - |

e Antimicrobial use prior to clinic presentation was common in men with UDS
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e Antimicrobial use prior to clinic presentation was common in men with UDS

* Those using antimicrobials were more likely to be living with HIV and engage in
high risk behaviors; this has the potential to drive ongoing STI AMR
transmission
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* Those using antimicrobials were more likely to be living with HIV and engage in
high risk behaviors; this has the potential to drive ongoing STI AMR transmission
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Discussion - |

e Antimicrobial use prior to clinic presentation was common in men with UDS

* Those using antimicrobials were more likely to be living with HIV and engage in
high risk behaviors; this has the potential to drive ongoing STI AMR transmission

* Majority had sought care at another clinic or pharmacy

* Potential underestimate of STl because of high level pre-clinic antibiotic use
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* Concerning use of ESC and Azithromycin which may = AMR in NG and MG
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e Concerning use of ESC and Azithromycin which may 2 AMR in NG and MG

* More work is needed to explore drivers of unfettered antimicrobial use in men
with UDS in Kampala
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* Concerning use of ESC and Azithromycin which may 2 AMR in NG and MG

* More work is needed to explore drivers of unfettered antimicrobial use in men
with UDS in Kampala

* Future directions — prospective data collection

e Qualitative methods: antibiotic users & clinicians to understand the drivers of high
antimicrobial use

e consequences on STI AMR especially at pharyngeal site, AMR in other
organisms (e.g., MRSA), effect on microbiome
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* Concerning use of ESC and Azithromycin which may 2 AMR in NG and MG

 More work is needed to explore drivers of unfettered antimicrobial use in men
with UDS in Kampala

* Future directions — prospective data collection

e Qualitative methods: antibiotic users & clinicians to understand the drivers of high
antimicrobial use

* consequences on STI AMR especially at pharyngeal site, AMR in other organisms (e.g.,
MRSA), effect on microbiome

* evidence based interventions to improve antimicrobial stewardship in users
and providers e.g., educational interventions for patients, clinic and
pharmacy staff
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Results — Il Multiple Logistic Regression by
ESC use

OR (95%Cl) p-value

Age group: <25 vs. > 25 0.13(0.02,0.70) 0.025
Transactional Sex: Yes vs. No 1.82(0.99,3.77) 0.071
LWH: Yes vs. No 0.06(0.00,0.54) 0.030
Treated for UDS in past month: Yes vs. No 0.78(0.09,7.45) 0.816
NG positive: Yes vs. No 0.22(0.02,1.62) 0.151
Number partners past 6 mos 0.99(0.90,1.15) 0.917
Duration of symptoms : < 6 vs. >6 9.09(0.77,441.65) 0.155

Q21 Sex with women only: Yes vs. No 0.20(0.01,8.49) 0.354
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Results — IV

* Overall adherence to recommended syndromic management for male
UDS was high

* 84.0% received or were prescribed cefixime 400mg once
* 93.2% doxycycline 100mg twice daily for 7 days
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Results — |V Overtreatment NG

Cefexime OR Ceftriaxone Injection

All HIV Neg HIV Pos
n, (%[95%Cl]) n, (%[95%Cl]) n, (%[95%Cl])
NG Pos 135 (82.3%[75.4,87.7 112 (84.2%[76.6,89.7]) 23 (74.2%[55.1,87.5]

NG Pos alone 95 (81.9%[73.4,88.2]) 81 (83.5%[74.3,90.0]) 14 (73.7%[48.6,89.9])
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Results — IV Overtreatment CT

Doxy OR Azithro
All HIV Neg HIV Pos
n, (%[95%Cl]) n, (%[95%Cl]) n, (%[95%Cl])
CT Pos 51 (94.4%[83.7,98.6]) 45 (93.7%[81.8,98.4]) 6 (100.0% [51.7,100.0])

CT Pos alone 17 (94.4%[70.6,99.7]) 16 (94.1%[69.2,99.7]) 1 (100.0%[5.5,100.0])
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