
APPENDIX I. Equations of the dynamic model of CT and NG with two anatomical locations, and two 
groups, one on PrEP and one not on PrEP. 

The model for each infection (CT or NG) consists of four sets of three difference equations. Three 
difference equations describing; susceptible (S), infectious asymptomatic (Ias) and infectious 
symptomatic (Is), for two anatomical location (i: 1= rectal, 2= urogenital) and whether people are on 
PREP or not on PREP (w: 1= on PREP, 2 = not on PREP).  

Testing and subsequent treatment was included by lowering the number of infections to 0 each time 
step when people were tested (each 90 or 180 days)  

The difference equations for anatomical location i and treatment w (PrEP or not on PrEP) 𝑆   = 𝑆  +  𝐼   ×  1𝑑 + 𝐼   × 1𝑑 − 𝑆  × 𝜆   

𝐼   = 𝐼   − 𝐼   ×  1𝑑 + 1 − 𝑔 × 𝑆  × 𝜆  

𝐼   = 𝐼   − 𝐼   × 1𝑑 + 𝑔 × 𝑆  × 𝜆  

In these equations t or t-1 resembles today (t) or yesterday (t-1),  𝑔  is the percentage of those 
infected who become symptomatic, 𝑑  is the duration of symptomatic infection (in days) and 𝑑  
duration of asymptomatic infection (also in days). The force of infection (𝜆 ) for location 1 is 
dependent on the number of infected in location 2 and vice versa, for both those infected who are 
on PrEP and who are not on PrEP.  In our model this force of infection declines proportionally 
compared to the steady state force of infection. This steady state reflects the reality before we 
introduce a PrEP program and testing regime. 

𝜆 =  𝜆  − ⎝⎜
⎛ 1 −  𝐼   + 𝐼   𝑛𝑐 × 𝑛𝑛 × 𝜆  ⎠⎟

⎞
− ⎝⎜

⎛ 1 −  𝐼   + 𝐼   𝑛𝑐 × 1 − 𝑛𝑛 × 𝜆  ⎠⎟
⎞

 

In which 𝜆   is the hazard rate of a susceptible to become infected on each day (force of 
infection), 𝑐  is the prevalence of both symptomatic and asymptomatic disease (fraction), 𝑛  
is the number of the total MSM population, 𝑛  is the number of MSM on PrEP and 𝑛  is the  
number of MSM not on PrEP.  

Where the steady state force of infection was based on both the prevalence of infection as well as 
the duration of carriage for both symptomatic and asymptomatic infection. 𝜆  = 1𝑔 × 𝑑 + 1 − 𝑔 × 𝑑𝑐 − 𝑔 × 𝑑 + 1 − 𝑔 × 𝑑  
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Where 𝑔  is the proportion of infections that are symptomatic for location i, and 𝑑  is the duration 
of carriage (symptomatic/asymptomatic) for location i and 𝑐  is the prevalence of both 
symptomatic and asymptomatic disease (fraction). 

The proportion of infections which are symptomatic for each location (𝑔  ) are not measured in 
studies, what is measured are the percentage which are symptomatic in a cross-sectional studies. 
Therefore we inferred one from the other using the duration of infection for both symptomatic and 
asymptomatic infections.   

𝑔 = 𝑝 ×  𝑑𝑑 − 𝑑 × 𝑝 + 𝑑  

Where 𝑝  is the percentage symptomatic in a cross-sectional study (fraction), 𝑑  is the duration of 
symptomatic infection (days) and 𝑑  is the duration of  asymptomatic infections (also in days). 
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APPENDIX II. Supplementary tables 
Table A1. Input parameters for the economic model used to assess the cost-effectiveness of three- 
compared to six-monthly screening for CT and NG infections in MSM at risk for an STI in the 
Netherlands 

 Proportion 
(%) 

Source Utility Source Duration 
(days) 

Source QALY 
loss 

CT infection       
Urethral         
Symptomatic   951 Model      
Initial FOI2 0.0017       
Urethritis    993 (17) 0.840 (20) 14 Assumption 0.006 
Epididymitis      13  (17)      
Outpatient   904 (20) 0.460 (20) 10  (17)  0.015 
Hospitalized   104  (20) 0.300 (20) 32 (17)  0.061 
Rectal        
Initial FOI2 0.0008       
LGV      9 (11)      
Symptomatic   871 Model      
Proctitis 1003 Assumption 0.840 (20) 14 Assumption 0.006 
NG infection       
Urethral         
Symptomatic   961 Model      
Initial FOI2 0.0004       
Urethritis   993 (17) 0.840 (20) 14 Assumption 0.006 
Epididymitis     13  (17)      
Outpatient   904  (20) 0.460 (20) 10 (17)  0.015 
Hospitalized   104  (20) 0.300 (20) 32 (17)  0.061 
Rectal         
Initial FOI2 0.0007       
Symptomatic   711 Model      
Proctitis 1003 Assumption 0.840 (20) 14 Assumption 0.006 

MSM, men having sex with men; STI, sexually transmitted infection; QALY, quality-adjusted life-year; CT, 
Chlamydia trachomatis; FOI, force of infection; LGV, lymphogranuloma venereum; NG, Neisseria gonorrhoeae.  
1 Proportion of incident infections that are symptomatic 
2 Initial FOI per day. 

3 Proportion of symptomatic infections that occur with these symptoms 
4 Proportion of cases with epididymitis cases that are treated in this manner  
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Table A2. Healthcare and non-healthcare costs used in the economic model to assess the cost-
effectiveness of three-monthly compared to six-monthly screening for STIs 

 Costs (€) Source 
Costs related to a PrEP visit   
Consultation1 37.32 - 
STI testing (NAAT)2 182.34 (21) 
Costs related to a symptomatic STI    
Visit1 37.32 - 
STI testing (NAAT)2 182.34 (21) 
Treatment related costs for CT infection3    
Urethral4   

No complications5 19.84 (22) 
Epididymitis; hospitalized6 2357.77 (24) 
Epididymitis; outpatient7 45.02 (22) 

Rectal   
No complications8 85.41 (21) 
LGV positive9 24.26 (22) 
Pharyngeal   
No complications5 19.84 (22) 
Treatment related costs for NG infection10   
Urethral4   

No complications11 42.38 (21, 22) 
Epididymitis; hospitalized6 2376.15 (21, 24) 
Epididymitis; outpatient7 63.40 (21, 22) 

Rectal   
No complications11 36.16 (21, 22) 
Pharyngeal   
No complications11 78.99 (21, 22) 
Costs for productivity loss   
Visit to the STI clinic 137.28 (24) 
Epididymitis inpatient 2745.62 (24) 
Travel costs   
Visit to the STI clinic 2.77 (24) 
Epididymitis; hospitalized 3.20 (24) 

PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection; NAAT, nucleic acid amplification tests; CT, 
Chlamydia trachomatis; LGV, lymphogranuloma venereum; NG, Neisseria gonorrhoeae. 

1 Duration of consultation was 30 minutes. 
2 Six test were performed per visit: tests for both NG and CT at three anatomical sites.  
3 Treatment included a visit of fifteen minutes and medication. A LGV test was performed for a rectal CT 
infection.  
4 The three types of a urethral infection were mutually exclusive. 
5 Medication for urethral and pharyngeal CT consisted of one dose of Azithromycin (1000 mg). 
6 Hospitalization due to an epididymitis included one GP consultation, 4.5 hospital days and one outpatient 
visit(17, 30). 
7 Medication for epididymitis consisted of one dose of levofloxacin (500 mg) for fourteen days. Duration of 
consultation was 30 minutes instead of fifteen minutes.   
8 Medication for rectal CT consisted of doxycycline (100 mg) 2 x daily for seven days. 
9 If LGV positive, medication for rectal CT was extended to 21 days. 
10 Costs included a visit of fifteen minutes, a culture and medication. An additional test-of-cure visit of fifteen 
minutes and NAAT test was included for a pharyngeal NG infection.  
11 Medication for NG infections consisted of one dsose of deftriaxone (500 mg) and lidocaine (2 ml).  
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Table A3. Sensitivity analyses: results and values of the parameters varied to assess the variation of 
the model  

Parameter varied (base case) Value in sensitivity analysis ICER (€/QALY) 
Risk compensation (no) 20% €280,824 
Ratio MSM on PrEP to all MSM who are risk of an 
STI (6,500 of 29,531(0.22))  

6,500 of 59,062 (0.11) €212,965 
13,000 of 29,531 (0.44) €1,627,782 

Time horizon (10 years) 5 years €463,434 
 15 years €463,040 
Perspective (societal perspective) Healthcare perspective €272,781 
Discount rates (4% for costs and 1.5% for QALYs) 3% for costs and QALYs €460,267 
Utility (respectively 0.84 for urethritis and 
proctitis and 0.3-0.46 for epididymitis) 

0.994 for urethritis and proctitis 
0.872 for epididymitis 

€10,518,584 

Costs STI testing 50% decrease €314,416 
90% decrease €221,759 

Costs PrEP consultation 50% decrease €407,887 
STI prevalence   
% of infections of MSM on PrEP that are 
diagnosed and treated successfully after 
screening (100%) 

95%  €413,622 

Urethral CT (3.9%) 2.0% €582,141 
5.9% €332,703 

Rectal CT (6.8%) 3.4% €507,440 
10.2% €367,179 

Urethral NG (0.8%) 0.4% €474,683 
1.2% €358,341 

Rectal NG (6.8%) 3.4% €491,452 
10.2% €374,590 

Percentage symptomatic    
Urethral CT (57%) 28.5% €583,926 

85.5% €329,744 
Rectal CT (14%) 7% €518,905 

21% €357,688 
Urethral NG (73%) 36.5% €474,790 

99.9% €401,401 
Rectal NG (9%) 4.5% €485,476 

13.5% €382,185 
Duration of infection   
Symptomatic infection (2 weeks) 1 week €411,057 

3 weeks €414,063 
Asymptomatic urethral CT (28 weeks) 14 weeks €377,615 

42 weeks €466,348 
Asymptomatic rectal CT (83 weeks) 42 weeks €322,600 

125 weeks €502,800 
Asymptomatic urethral NG (17 weeks) 9 weeks €417,796 

26 weeks €440,711 
Asymptomatic rectal NG (49 weeks) 25 weeks €375,782 

74 weeks €461,698 
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year; MSM, men who have sex with 
men; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection; CT, Chlamydia trachomatis; NG, 
Neisseria gonorrhoeae. 
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