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HepCheck Supplementary Information 
 
Full Model Equations 
Infection and treatment sub-model 
This sub-model stands alone and can be used to investigate the impact of treatment on the 
prevalence of HCV a population of people who inject drugs. The superscript 𝑚 = 1. .9 are 
the disease progression states.  
Table S1 List of variables in the infection model 

Variable Symbols 

Susceptible individuals 𝑆𝑖
𝑚 

Exposed individuals (Ab+, RNA-) 𝐸𝑖
𝑚 

Chronically infected individuals (Ab+, RNA+) 𝐶𝑖
𝑚 

Diagnosed individuals 𝐷𝑖
𝑚 

Individuals eNgaged in treatment pathway 𝑁𝑖
𝑚 

Lost to follow up individuals 𝐿𝑖
𝑚 

Individuals undergoing Treatment 𝑇𝑖
𝑚 

Individuals who have attained SVR 𝑉𝑖
𝑚 

Individuals who have Failed treatment 𝐹𝑖
𝑚 

 
Table S2 List of parameters in the infection model 

Parameters Symbols Units 

Infection rate 𝜆 per year 

Relative risk of 
transmission/acquisition of 
HCV when recently 
incarcerated 

Β None 

Proportion of infections that 
spontaneously clear 

𝛿 None 

Testing rate  𝜏 Per year 

Engagement rate from 
Diagnosed 

𝜌 Per year 

Engagement rate from Lost 
to follow up 

𝜌𝐿
𝑚 Per year 

Transition rate from 
Diagnosed to Lost to follow 
up 

𝜖 Per year 

Treatment rate from 
Engaged 

𝜔 Per year 

Length of time on treatment 𝜎𝑖  Years  

Proportion of treatments 
that attain SVR 

𝛼 None 

Death rate in injectors 𝜇0 = 𝜇1 = 𝜇2 = 𝜇3 Per year 

Death rate in ex-injectors 𝜇4 = 𝜇5 = 𝜇6 Per year 

Inflow of new injectors  𝜃 People per year 



Proportion of new injectors 
starting in each 
incarceration state 

𝑝𝑖 None 

 
Notes: The engagement rate from Lost to follow up depends on the current disease 
progression state.  At baseline we assume that 𝜌𝐿 = 0 for 𝑚 = 1,2,3 amd 𝜌𝐿 = 𝜌𝑑 for 𝑚 >
3.  The treatment rate from engaged also depends on the current disease progression state.  
For 𝑚 < 7 the treatment rate is non-zero, otherwise it is zero. 
 
The force of Infection 
Define:  

𝐼𝑖
𝑚 =∑𝐶𝑖

𝑚 + 𝐷𝑖
𝑚 + 𝐿𝑖

𝑚 + 𝑁𝑖
𝑚 + 𝐹𝑖

𝑚
 

which gathers together all of the infectious individuals in the population within the same 
demographic status. 
Define: 

 

𝑃𝑖
𝑚 =∑𝑆𝑖

𝑚 + 𝐸𝑖
𝑚 + 𝐶𝑖

𝑚 + 𝐷𝑖
𝑚 + 𝐿𝑖

𝑚 + 𝑁𝑖
𝑚 + 𝑇𝑖

𝑚 + 𝑉𝑖
𝑚 + 𝐹𝑖

𝑚
 

Which gather together all individuals in the population within the same demographic status. 
The base force of infection is given by 
 

𝜙 =
𝜆∑ 𝐼0

𝑚 + Β𝐼2
𝑚 + 𝐼3

𝑚
𝑚

∑ 𝑃0
𝑚 + Β𝑃2

𝑚 + 𝑃3
𝑚

𝑚
 

 

 

 
Define Λ𝑖 as the multiplier of the force of infection which depends on OST/homeless status 
where 

Λ0 = 1, Λ1 = 0, Λ2 = Β, Λ3 = 1, Λ4 = Λ5 = Λ6 = 0 
  This allows the following system of equations for the infection part of the model 
 

�̇�𝑖
𝑚 = 𝑝𝑖𝜃 − (𝜇𝑖 + 𝜈 + Λi𝜙)𝑆𝑖

𝑚 

�̇�𝑖
𝑚 =  𝛿Λ𝑖𝜙𝑆𝑖

𝑚 − (𝜇𝑖 + 𝜈 + (1 − 𝛿)Λ𝑖𝜙)𝐸𝑖
𝑚 

�̇�𝑖
𝑚 = (1 − 𝛿)Λ𝑖𝜙𝑆𝑖

𝑚 + (1 − 𝛿)Λ𝑖𝜙𝐸𝑖
𝑚 − (𝜇𝑖 + 𝜈 + 𝜏𝑖) 𝐶𝑖

𝑚 

�̇�𝑖
𝑚 = 𝜏𝑖𝐶𝑖

,𝑚 − (𝜇𝑖 + 𝜈 + 𝜖 + 𝜌𝑑)𝐷𝑖
𝑚 

�̇�𝑖
𝑚 = 𝜂𝐷𝑖

𝑚 − (𝜇𝑖 + 𝜈 + 𝜌𝑙
𝑚)𝐿𝑖

𝑚 

�̇�𝑖
𝑚 = 𝜌𝑑𝐷𝑖

𝑚 + 𝜌𝐿
𝑚𝐿𝑖

𝑚 − (𝜇𝑖 + 𝜈 + 𝜔)𝑁𝑖
𝑚 

�̇�𝑖
𝑚 = 𝜔𝑁𝑖

𝑚 − (𝜇𝑖 + 𝜈 + 𝜎𝑖
−1)𝑇𝑖

𝑚 

�̇�𝑖
𝑚 = 𝛼𝜎𝑖

−1𝑇𝑖
𝑚 − (𝜇𝑖 + 𝜈 + (1 − 𝛿)Λ𝑖

m𝜙)𝑉𝑖
𝑚 

�̇�𝑖
𝑚 = (1 − 𝛼)𝜎𝑖

−1𝑇𝑖
𝑚 − (𝜇𝑖 + 𝜈 + 𝜔)𝐹𝑖

𝑚 
 
 
 
 
 
 



 
 
 
 
 
 
Demographics sub-model 
Table S3 Variables in the demographics sub-model 

Variable Symbols Example 

Susceptible injector, never incarcerated 𝑆0
𝑚 

Susceptible injector, currently incarcerated 𝑆1
𝑚 

Susceptible injector, recently incarcerated 𝑆2
𝑚 

Susceptible injector, ever incarcerated 𝑆3
𝑚 

Susceptible ex-injector, never incarcerated 𝑆4
𝑚 

Susceptible ex-injector, currently 
incarcerated 

𝑆5
𝑚 

Susceptible ex-injector, ever incarcerated 𝑆6
𝑚 

 
Notes: The letter 𝑆𝑖

𝑚 denotes a susceptible individual.  The superscript m is from 1,2,..9 
denoting the disease progression state (more on this sub-model below).  The subscript i is 
from 0,1,…6. 
 
Table S4 Parameters in the demographics sub-model 

Parameter Symbol Units 

Incarceration rate 𝛽 Per year 

Reincarceration rate 𝛾 Per year 

Release rate 𝜂 Per year 

Factor reduction in 
incarceration in ex-injectors 

𝜅 Per year 

Injecting cessation rate 𝜈 Per year 

 
The terms for the differential equations for this part of the model are given by the following 
system (𝑂𝑆), where 𝑂𝑆𝑖

𝑚 are the terms concerning movement between incarceration and 

injecting states for variable 𝑆𝑖
𝑚 and are valid for all infection sub-model states (different 

variable letters) and disease progression states (superscript m) 

𝑂𝑆 =

(

 
 
 
 
 

𝑂𝑆0
𝑚

𝑂𝑆1
𝑚

𝑂𝑆2
𝑚

𝑂𝑆3
𝑚

𝑂𝑆4
𝑚

𝑂𝑆5
𝑚

𝑂𝑆6
𝑚)

 
 
 
 
 

= 𝐵𝑆 



𝑆 =

(

 
 
 
 
 

𝑆0
𝑚

𝑆1
𝑚

𝑆2
𝑚

𝑆3
𝑚

𝑆4
𝑚

𝑆5
𝑚

𝑆6
𝑚)

 
 
 
 
 

, 

 
 

𝐵 =

(

 
 
 
 
 
 
 

−𝛽 − 𝜈 0 0 0 0 0 0
𝛽 −𝜂 𝛾 𝛾 0 0 0

0 𝜂 −𝛾 − 𝜈 −
1

2
0 0 0 0

0 0
1

2
−𝛾 − 𝜈 0 0 0

𝜈 0 0 0 −𝜅𝛽 0 0
0 0 𝜈 0 𝜅𝛽 −𝜂 𝜅𝛾
0 0 0 𝜈 0 𝜂 −𝜅𝛾)

 
 
 
 
 
 
 

 

 
 
 
 
 
Table S5 Variables in the Disease Progression sub-model 

State Symbol Example 

Metavir F0 𝐶𝑖
1 

Metavir F1 𝐶𝑖
2 

Metavir F2 𝐶𝑖
3 

Metavir F3 𝐶𝑖
4 

Metavir F4 (compensated cirrhosis) 𝐶𝑖
5 

Decompensated cirrhosis 𝐶𝑖
6 

Hepatocellular Carcinoma 𝐶𝑖
7 

Liver Transplant 𝐶𝑖
8 

Post Liver Transplant 𝐶𝑖
9 

 
Table S6 Parameters in the disease progression sub-model 

Parameter Symbol 

Yearly progression rate from f0 to f1 𝜁1 

Yearly progression rate from f1 to f2 𝜁2 

Yearly progression rate from f2 to f3 𝜁3 

Yearly progression rate from f3 to 
compensated cirrhosis 

𝜁4 

Yearly progression rate from compensated 
cirrhosis to decompensated cirrhosis 

𝜁5 



Yearly progression rate from compensated 
cirrhosis or decompensated cirrhosis to 
hepatocellular carcinoma  

𝜁6 

Yearly progression rate from 
decompensated cirrhosis or HCC to liver 
transplant 

𝜁7 

Yearly progression rate from liver 
transplant to post liver transplant 

𝜁8 

Decompensated cirrhosis related death 
rate per year 

𝜁6 

Hepatocellular carcinoma related death 
rate per year 

𝑑7 

Liver transplant related death rate per year 𝑑8 

Post liver transplant related death rate per 
year 

𝑑9 

Relative risk for progression rate from  
compensated to decompensated cirrhosis 
following SVR 

𝑒5 

Relative risk for progression rate from 
compensated cirrhosis to HCC following 
SVR 

𝑒6 

 
These terms in the equations are concerned with movement through the disease states.  
Infection and treatment are described separately above.  𝐷𝑌𝑖

𝑚 denotes the terms in the 
ordinary differential equation of disease category 𝑚 for susceptible individuals who have 
previously been treated (includes 𝑉, 𝑇) and 𝐷𝐶𝑖

𝑚  for infected individuals (includes 
𝐶, 𝐷, 𝐿, 𝑁, 𝐹).  These terms can be found in the equations for all values of 𝑖 and 𝑚.    



(

 
 
 
 
 
 
 
 

𝐷𝐶𝑖
1

𝐷𝐶𝑖
,2

𝐷𝐶𝑖
3

𝐷𝐶𝑖
4

𝐷𝐶𝑖
,5

𝐷𝐶𝑖
6

𝐷𝐶𝑖
7

𝐷𝐶𝑖
8

𝐷𝐶𝑖
9)

 
 
 
 
 
 
 
 

=

(

 
 
 
 
 
 
 

−𝜁1 0 0 0 0 0 0 0 0
𝜁1 −𝜁2 0 0 0 0 0 0 0
0 𝜁2 −𝜁3 0 0 0 0 0 0
0 0 𝜁3 −𝜁4 0 0 0 0 0
0 0 0 𝜁4 −𝜁5 − 𝜁6 0 0 0 0
0 0 0 0 𝜁5 −𝜁6 − 𝜁7 − 𝑑6 0 0 0
0 0 0 0 𝜁6 𝜁6 −𝜁7 − 𝑑7 0 0
0 0 0 0 0 𝜁7 𝜁7 −𝜁8 − 𝑑8 0
0 0 0 0 0 0 0 𝜁8 −𝑑9)

 
 
 
 
 
 
 

(

 
 
 
 
 
 
 
 

𝐶𝑖
1

𝐶𝑖
2

𝐶𝑖
3

𝐶𝑖
4

𝐶𝑖
5

𝐶𝑖
6

𝐶𝑖
7

𝐶𝑖
8

𝐶𝑖
9)

 
 
 
 
 
 
 
 

 

(

 
 
 
 
 
 
 
 

𝐷𝑌𝑖
1

𝐷𝑌𝑖
2

𝐷𝑌𝑖
3

𝐷𝑌𝑖
4

𝐷𝑌𝑖
5

𝐷𝑌𝑖
6

𝐷𝑌𝑖
7

𝐷𝑌𝑖
8

𝐷𝑌𝑖,𝑗
9
)

 
 
 
 
 
 
 
 

=

(

 
 
 
 
 
 

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 −𝑒5𝜁5 − 𝑒6𝜁6 0 0 0 0
0 0 0 0 𝑒5𝜁5 −𝜁6 − 𝜁7 − 𝑑6 0 0 0
0 0 0 0 𝑒6𝜁6 𝜁6 −𝜁7 − 𝑑7 0 0
0 0 0 0 0 𝜁7 𝜁7 −𝜁8 − 𝑑8 0
0 0 0 0 0 0 0 𝜁8 −𝑑9)

 
 
 
 
 
 

(

 
 
 
 
 
 
 
 

𝑉𝑖
1

𝑉𝑖
2

𝑉𝑖
3

𝑉𝑖
4

𝑉𝑗
,5

𝑉𝑖
6

𝑉𝑖
7

𝑉𝑖
8

𝑉𝑖
9)

 
 
 
 
 
 
 
 

 

An example, as to how this all works together, below are two differential equations for 
susceptible and chronically infected individuals who are current injectors, in prison and in 
Metavir state F0 (𝑚 = 1). 
 

�̇�1
1 = − (𝜇1 + 𝜂 + Λ1𝜙)𝑆1

1 + 𝛽𝑆0
1 + 𝛾(𝑆2

1 + 𝑆3
1) 



�̇�1
1 = −(𝜇1 + 𝜂)𝐶1,1

0,1 +  𝛽𝐶0
1 + 𝛾(𝐶2

1 + 𝐶3
1) + (1 − 𝛿)Λ1𝜙𝑆1

1 − 𝜁1𝐶1
1 

 
 
 
Prison Model Structure and Fitting 
Figure S1 shows the sub-model used for estimating model parameters related to 
incarceration. 
 
Figure S1: Sub-models used for fitting 

 
 
 



Equations for the incarceration sub-model from figure S1 
C0, C1 and C2 are people in the community who have been incarcerated 0, 1 or 2 (or more) 
times respectively. P1 and P2 the number of people in prison for the first or second (or 
subsequent) time respectively. The addition of the letter S denotes those who were 
incarcerated prior to starting injecting. 𝜃 is the number of new injectors per year and 𝑝 is 
the proportion of new injectors that have previously been incarcerated. The death and 
cessation rates are 𝜇1 and 𝜇2 respectively. The release rate is 𝑟. Incarceration and re-
incarceration rates are 𝑖1 and 𝑖2 respectively. 

𝑑𝐶0

𝑑𝑡
= 𝜃(1 − 𝑝) − (𝜇1 + 𝜇2 + 𝑖1)𝐶0 

𝑑𝑃1

𝑑𝑡
= 𝑖1𝐶0 − (𝜇1 + 𝑟)𝑃1 

𝑑𝐶1

𝑑𝑡
= 𝑟𝑃1 − (𝜇1 + 𝜇2 + 𝑖2)𝐶1 

𝑑𝑃2

𝑑𝑡
= 𝑖2(𝐶1 + 𝐶2) − (𝜇1 + 𝑟)𝑃2 

𝑑𝐶2

𝑑𝑡
= 𝑟𝑃2 − (𝜇1 + 𝜇2 + 𝑖2)𝐶2 

𝑑𝐶1𝑆

𝑑𝑡
=
𝜃𝑝

2
− (𝜇1 + 𝜇2 − 𝑖2)𝐶1𝑆 

𝑑𝑃2𝑆

𝑑𝑡
= 𝑖2(𝐶1𝑆 + 𝐶2𝑆) − (𝜇1 + 𝑟)𝑃2𝑆 

𝑑𝐶2𝑆

𝑑𝑡
=
𝜃𝑝

2
+ 𝑟𝑃2𝑆 − (𝜇1 + 𝜇2 + 𝑖2)𝐶2𝑆 

 
At steady state (where the RHS of the above system of equations are equal to zero) the 
following expressions are calculated from the model and used for the fitting procedure: 
Total population of PWID 

𝑁 = 𝐶0 + 𝑃1 + 𝐶1 + 𝐶2 + 𝑃2 + 𝐶1𝑆 + 𝑃2𝑆 + 𝐶2𝑆 
 
Proportion of PWID prisoners who started injecting after first incarceration 

𝑃2𝑆

𝑃1 + 𝑃2 + 𝑃2𝑆
 

Proportion of PWID in the community who are never incarcerated  
𝐶0

𝐶0 + 𝐶1 + 𝐶2 + 𝐶1𝑆 + 𝐶2𝑆
 

Proportion of PWID prisoners who have been incarcerated more than once 
𝑃2 + 𝑃2𝑆

𝑃1 + 𝑃2 + 𝑃2𝑆
 

Parameters sampled for fitting include  
• Death 

• Cessation 

• release rate 

Parameters to be found during fitting include  
• incarceration rate 𝑖1 

• re-incarceration rate 𝑖2 

• number of new injectors each year 𝜃 

• proportion of new injectors who have previously been incarcerated 𝑝.  



Data points used to obtain these parameters are 
1 total population size (1000) 

2 proportion of PWID prisoners who started injecting after first incarceration  

3 proportion of PWID in community who are never incarcerated  

4 Proportion of PWID prisoners who have been incarcerated more than once  

Steps 
1. Determine acceptance criteria for a “fit” – if the residuals are greater than 5% away than the 

required values reject the “fit”. 

2. Determine whether the percentage of injectors in prison is below 4.3%. The 4.3% cut-off was 

calculated by dividing the upper bound estimate for the number of PWID in prison 

(estimated from upper bound for number of ever injectors in prison (650 see table S1) and 

proportion of those that are current injectors (0.46 from HepCheck data[1])) by the lower 

bound number of current injectors in Dublin (7000 from Health Service Executive [2]). 

 
Table S7 Weighted average of those with a history of injecting in each of the prisons in 
Dublin (Drug use level and % ever PWID from prison survey[3], number in prison from Irish 
Prison Service website) 

  Number in prison  Drug use level   % ever PWID  Number ever PWID  

Mountjoy  554  high  33.7  186.7  

Dochas  105  Very high  41.1  43.155  

Cloverhill  431  Very high  41.1  177.141  

Wheatfield  540  high  33.7  181.98  

Arbour Hill  142  low  12.4  17.6  

Totals  1772      606.6  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure S2 Meta-analysis of data from a scoping review of HCV prevalence in Ireland [4]. 
Studies were included if they were using data from post 2008 and included people who 
inject or use drugs in a cross-sectional study of HCV antibody prevalence [5–9]. 

 
 
Table S8 Disease Progression Rates 

Disease Progression Distribution Source 

Yearly progression rate from F0 to F1 0.0529-0.2095  PWID specific 
instantaneous rates 
from [12]– sampled 
from normal 
distribution 

Yearly progression rate from F1 to F2 0.0216-0.1013  

Yearly progression rate from F2 to F3 0.0450-0.1145  

Yearly progression rate from F3 to compensated 
cirrhosis 

0.0513-0.1838 

Yearly progression rate from compensated 
cirrhosis to decompensated cirrhosis 

0.0166-0.0921 Instantaneous rates 
calculated from 
sampled beta 
distributions of 
transition 
probabilities in [13] 

Yearly progression rate from compensated 
cirrhosis or decompensated cirrhosis to 
hepatocellular carcinoma  

0.0003-0.0684 

Yearly progression rate from decompensated 
cirrhosis or HCC to liver transplant 

0.0062-0.0962 

Yearly progression rate from liver transplant to 
post liver transplant 

1.0423-2.4412 

Decompensated cirrhosis related death rate per 
year 

0.1063-0.1842 

Hepatocellular carcinoma related death rate per 
year 

0.3904-0.7697 

Liver transplant related death rate per year 0.0911-0.4348 

Post liver transplant related death rate per year 0.0280-0.1016 



Disease Progression Distribution Source 

Relative risk for progression rate from  
compensated to decompensated cirrhosis (𝜌5) 
following SVR 

0.07 (95%CI 0.03,0.2) Sampled from 
transformed 
lognormal 
distribution [14] 

Relative risk for progression rate from 
compensated cirrhosis to HCC (𝜌6) following SVR 

0.23 (95%CI 0.16,0.35) Sampled from 
transformed 
lognormal 
distribution [15] 

 
 
Table S9 Health Care Costs for HCV management 

 Infection stage  
cost applies to 

Mean Yearly Costs 
(ranges) in Euros  

Source 

HCV Care Costs 

F0  Infection and 
treatment 

398 (336-482)  Irish HCV medical 
care costs in the 
absence of curative 
treatment[10] 
Gamma 
distributions fitted 
to mean and ranges 
given, then sampled 
for probabilistic 
sensitivity analysis 

F1  398 (336-482)  

F2  417 (335-503)  

F3  417 (335-503)  

F4  Infection, 
treatment and 
SVR 

1790 (990-3164)  

Decompensated 
cirrhosis  

8303 (3945-14637) 

HCC 21992 (15222-
29467) 

Liver transplant 137176 (136024-
138306) 

Post liver transplant 5337 (4942-5799) 

HCV Treatment Costs 

 
Table S10 Health Utilities 

Health Utility Weights Mean value Distribution Source 

Uninfected    

Ex / non-PWID 0.85 Uniform (0.8-0.9) assumption 

PWID 0.73 Uniform (0.68-0.78) [10] 

Mild HCV (F0 and F1)    

Without Treatment  0.77 Beta (521.2375,155.6943) 

[11]  

SVR  0.82 Beta (65.8678,14.4588) 

Moderate HCV (F2 and F3)   

Without Treatment 0.66 Beta (168.2461, 86.6723) 

SVR 0.72 Beta (58.0608,22.592) 

Compensated Cirrhosis    

Without Treatment 0.55 Beta (47.1021, 38.5381) 

SVR 0.61 Beta (58.0608,37.1124) 

Decompensated cirrhosis 0.45 Beta (123.75, 151.25) 

Hepatocellular Carcinoma 0.45 Beta (123.75, 151.25) 

Liver transplant 0.45 Beta (123.75, 151.25) 



Post-transplant 0.67 Beta (59.2548, 29.1852) 

 
 
 
 
 
 
 
 
Costing Methods 
 
 
 
 
Hospital HCV Treatment Costing 
HCV treatment costs (incurred in secondary care) were estimated based on information 
gathered through in-depth interviews carried out with the infectious disease clinical nurse 
specialist at Mater Misericordiae University Hospital where most patients diagnosed with 
HCV in the HepLink intervention were referred and treated (HepLink was a nurse liaison in 
primary care intervention aiming to increase case finding and treatment in people who 
inject drugs on opioid substitution therapy).  Based on these interviews and the detailed 
description of the treatment pathway, we mapped out all the activities, clinical assessments, 
laboratory investigations and follow up visits performed for an average patient. In short, all 
patients attending the infectious disease clinic with confirmed chronic infection were 
considered and prepared for treatment. Patients who drink excessively are advised to 
reduce their intake or are linked to relevant support groups and active drug injecting 
patients are linked with NSP/OST. The treatment of patients follows EASL and Irish 
guidelines for HCV[16,17]. Preparation for treatment usually begins with a series of pre-
treatment visits (2-3) where patients are assessed for their medical history and medication 
use, and liver ultrasound is done (not necessary in non-cirrhotic patients with fibroscan 
score <12 kPa,). Patients diagnosed with decompensated liver disease and hepatocellular 
carcinoma are referred to the hepatology where they are treated for these complications 
and, in most cases, for HCV too. We assumed that treatment monitoring costs the same 
regardless of which department the patient is treated at.   
Using the detailed description of the treatment protocol, we identified and quantified the 
resources used at each stage of the HCV treatment pathway. These resources included HCV 
DAA medicines, pre-treatment visits (baseline clinical evaluation and laboratory 
investigations), treatment follow-up visits (treatment monitoring – clinical assessments and 
laboratory investigations), end of treatment visits, SVR assessment visit and post-treatment 
follow-up visits.  The range of staff involved included clinical (clinical nurse specialist, 
phlebotomists, intern doctors, senior house officers, consultant physicians, pharmacist) and 
non-clinical (clerical staff). Most visits were primarily managed by clinical nurse specialists 
with some involvement of and sign off by physicians.   
Staff time costs per hour were estimated based on HSE consolidated salary scales[18] 
information and adjusted for non-pay salary costs in accordance with guidance provided by 
the Public Spending Code[19].  Unit costs for laboratory investigations (HCV antibody, HCV 
antigen, HCV RNA, HCV genotype) were obtained from published literature and adjusted to 



2018 price levels [20]. Valuation of the DAA medicines was based on the prices to wholesale 
(PTW) listed in the Irish Medicines Formulary[21] and adjusted based on guidance for 
including drug costs in economic evaluations available from the National Centre for 
Pharmacoeconomics in Ireland[22] 
 
 
HepCheck Dublin Costing 
 
 
Salary assumptions obtained from staff involved in the intervention 2017 prices: 

• Nurses and prison officers €25 an hour 

• Managerial prison staff €50 per hour 

• GP €27 an hour 

• Staff brought in have to be paid overtime at 1.8 x normal salary as in Irish Prison Service 

 
 
 
From prison perspective staff costs 
Meetings 
There were 6 strategic meetings each for 1 hour with 6 managerial staff attending who earn 
50 euros an hour and 1 person who earns €25 an hour, giving a cost per meeting of €325 
and a total cost for strategic meetings of €1950. 
 
There were 6 operational meetings, each for 1 hour with 2 people attending who earn €50 
an hour, giving a cost per meeting of €100 and a total cost for operational meetings of €600. 
 
In addition, there was pre and post meeting preparation and admin equivalent to 10 hours 
for a person who earns €50 an hour, resulting in a cost of €500. 
 
Therefore, there is a total cost for meetings of €3050 in the first year (€3087 inflated to 
2020 prices using inflation factor 1.012 for 2017 to 2020).  
 
Irish Red Cross peer support initiative 
In order to cost this part of the intervention we have assumed that there are no salary 
opportunity costs for the peers.  Instead we estimate the proportion of the peer’s time 
spent promoting HCV testing to other inmates and allocate that proportion of the cost for 
training a peer to HepCare. Extra staff were involved in HCV specific learning sessions and so 
were costed separately. 
 
Total time spent on activities = 1 hour per week x 52 weeks = 52 hours. There were 4 hours 
spent specifically on HepCare awareness activities for inmates, therefore, the proportion of 
peer time spent on HepCare related activities is 4/52. The cost of training 1 peer is 1500 
euros a year, giving a cost for HepCare related activities of €115.38.  There were 14 
volunteers giving a total cost of €1615.38. 
 
In addition, there was a 1.5 hour learning session which in a similar way to above is 
estimated to cost 1.5/52x1500=€43.26 per peer. There were three additional members of 



staff present for this session a GP, an Irish Red Cross manager  and a nurse so this is an extra 
1.5x(50+25+27)= €153. 
 
Altogether this gives a total cost of the peer initiative of (115.38+43.26)x14+153=€2373.96 
(€2402 inflated to 2020 prices). 
 
Screening Days 
There were 6 screening days each requiring a full day of staff time (8 hours). There were 9 
staff paid overtime rate of 25x1.8 euros an hour (4 prison officers and 5 nurses), 1 
managerial person paid €50 an hour and 1 clinician paid €27 an hour. At the end of each 
screening day a taxi was used to transport the blood samples to the hospital at a cost of 30 
euros. In addition, patient records were updated to indicate they had been screened which 
took 14 hours each for 2 staff working overtime (one at 25x1.8 euros and one at 50x1.8 
euros).  This gives a total screening cost of €25,206 (€25,508 inflated to 2020 prices).  
 
Results Days 
There were 3 results days (8 hours per day).  Prior to the results days all the results needed 
to be collated which took 2 staff 3 hours each, both on €50 per hour (€300 per results day). 
The staff complement varied per results day whereby the first results day had an extra 
Doctor and nurse compared to the other days. The second and third results day required 
one member of staff at €50, 4 prison officers and 1 nurse paid overtime at 25x1.8 euros per 
hour, 2 fibroscan nurses at €25 per hour and 1 Doctor at €27 per hour. Therefore the total 
cost of the results days was €9924 (€10,043 inflated to 2020 prices). 
 
HepCheck UCD team costs 
Setup of the team €41,764 
This includes staff time, a laptop and overheads for the office space used. 
Implementation of the intervention €23,183 
This includes staff time and overheads for the office space. 
 
Table S11 Per patient costs 

Activity Unit cost Number of px Total cost 

Phlebotomy and 
Antibody test € 12.03  

419 
€ 5,042  

RNA test € 56.06  87 € 4,878  

Fibroscan on results 
days (taken from 
HepLink costing) € 20.22  

40 

€ 809  

Total   € 10,728  

 
Table S12 Total costs for the intervention 

 Cost in Euros 

Meetings € 3,087  

Screening € 25,508  

Results € 10,043  

Irish Red Cross € 2,402  

UCD setup and implementation € 64,949  



Per patient costs € 10,728  

Total € 116,627  

 
Assume that the set-up costs would last for 5 years  
Intervention staff thought that going forward only 4 managerial meetings and 4 operational 
meetings would be needed each year (1 per quarter).  From this we can assume that in the 
first year 2 strategic and 2 operation meetings were needed solely to set up the 
intervention. Therefore, if we annualise the set-up costs over 5 years (equivalent of 2 
strategic and 2 operational meetings needed only in set up year) this means that the 
meeting cost becomes €2263 per year.  Similarly, if we assume that the set-up cost for UCD 
(€41,764) is annualised over 5 years means that this would cost €8353 per year.  This would 
lead to a reduced total cost per year of €82,392. 
 
Prison HCV Treatment Costing 
Assumptions: 

• No patient trips to the hospital are needed, i.e. all at the prison 

• There are 5 patients for the nurse to visit at each clinic (for portioning out travel costs) 

• Prison officers are needed for 10 minutes either side of the appointment 

• 8 week treatment with DAAs 

• Officers 25 Euros per hour 

• Nurse 27 Euros per hour 

• Pharmacist 29.50 Euros per hour 

• Consultant 107 Euros per hour 

Table S13 Breakdown of costs for each treatment visit 

Visit 
Number Item/ Purpose 

Staff 
involved Minutes 

         Visit 1 Full liver screen Nurse 30 

 Admin Nurse 22 

 Escort Officer 50 

Visit 2 Results of screen Nurse 20 

 Admin Nurse 22 

 Escort Officer 40 

Visit 3 Treatment initiation Nurse 15 

 GP letter Nurse 20 

 Admin Nurse 22 

 Escort Officer 35 

Visit 4 Week 4 visit Full liver screen Nurse 15 

 Admin Nurse 22 

 Escort Officer 35 

Visit 5 
Week 8 End Of Treatment viral load, 
blood tests (LFT, FBC, AFP,RFT) 

Nurse 
15 

 Admin Nurse 22 

 Escort Officer 35 

Visit 6 2 weeks after treatment Nurse 10 



 Admin Nurse 22 

 Escort Officer 30 

Visit 7 SVR 24 weeks after treatment Nurse 10 

 Admin Nurse 22 

 Escort Officer 30 

Extra 
admin ICORN 

Nurse 
30 

 St James Nurse 30 

 consultant and nurse scripting Nurse 20 

  Consultant 20 

 pharmacist ICORN checks Pharmacist 20 

 

driver collects drugs every fortnight 
(per trip) 

Officer 
60 

 prison pharmacy (every week per px) Pharmacist 10 

 Nurse travel time Nurse 84 

LFT: liver function test, FBC: full blood count, AFP: alpha fetoprotein, RFT: renal function test 
 
Using treatment protocol and salaries above we obtain a total staff cost of 407 Euros. 
Table S14 Summing costs for staff 

Staff time minutes hours Cost 

Officer time for treatment 525 8.75 218.75 

Nurse time for treatment 369 6.15 166.05 

Pharmacist 100 1.67 49.17 

Consultant time for treatment 20 0.33 35.84 

Travel time for nurse (7 trips among 5 
patients) 84 1.40 37.80 

Total   507.61 

 
Other costs include: 

• Taxi fares – 7 visits divided among 5 patients – 28 Euros per patient 

• Lab test costs – 4 liver screens and 2 chronic HCV (antigen) tests – 128 Euros per patient 

Altogether this comes to 664 Euros per patient for HCV treatment initiation and monitoring.  
If a fibroscan is needed prior to treatment commencing, then this would be an extra 20 
Euros. 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S3 ANCOVA on the outputs of the probabilistic sensitivity analysis for the baseline 
intervention to determine how the uncertainty in different parameters contribute to the 
variability in the incremental costs and QALYs. Only parameters contributing more than 3% 
to the variability are shown. 

 



 
 
 
 
 
 
 
 
 
 
Figure S4 Percentage of infections averted by introducing a mass screening initiative in 
prisons in Dublin. Whiskers denote 2.5 and 97.5 percentiles. 
 

 
 
Table S15 Scenario Analysis for Mass Screening  



 Total Costs 
Incremental 
Costs 

Total 
QALYs 

Incremental 
QALYs 

mean 
ICER 

Net 
Monetary 
Benefit 

Standard of care €378,500,602  856,646   
 

HepCheck in 
addition to 
standard of care €378,537,194 €36,592 856,650 3.8 

€9,552 
per QALY 

€78,331 

Yearly mass 
screening in 
Dublin prisons 

€ 
379,240,571  €739,969 856,917 271.1 

€2,729 
per QALY 

€7,393,382 

Mass screening 
every 3 years in 
Dublin prisons €377,890,425 €-610,177 856,834 188.1 

€-3,244 
per QALY 

€6,252,816 

Yearly mass 
screening in 
Dublin prisons 
UCD costs not 
scaled up 

€378,313,310 €-187,291 856,917 271.1 Cost 
saving 
€-691 
per QALY 

€8,320,642 

Mass screening 
every 3 years in 
Dublin prisons 
UCD costs not 
scale up 

€377,609,533 €-891,068 856,834 188.1 Cost 
saving 
€-4738 
per QALY 

€6,533,707 
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