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Appendix 1 (as supplied by the authors): Estimation of parameters for 

the model 

Cohort demographics 

Patients’ mean age, sex and area of origin were obtained from clinical records collected at the 

Mosaic Refugee Health Clinic (MRHC). The age of symptom onset was estimated using a normal 

distribution that had the same range and standard error described in a longitudinal study of 

schistosomiasis among expatriates in a non-endemic country.[1]  

Model probabilities 

The probability of a MRHC patient being infected with schistosomiasis was obtained from data 

collected from 920 patients at the clinic between 2011 and 2016. Based on other data from the 

MRHC, patients’ acceptance of screening and/or treatment was estimated to be 88%. The 

probability of being infected with either the hepatosplenic form or the urinary form of the 

disease was approximated by the following method: using information about geographic 

distribution of types of schistosomiasis, it was assumed that among patients who develop 

disease, those from Africa would have a baseline 50% probability of developing hepatosplenic 

disease, and a 50% probability of developing urinary disease. It was assumed patients from Asia 

would have a 100% probability of developing hepatosplenic disease.[2] Taking into account the 

proportion of clinic patients who were from Africa (84%) and Asia (16%), this meant overall 

patients with disease would have a 58% probability of developing the hepatosplenic form, and 

42% probability of developing the urinary form. 
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Probabilities of progression to various forms of active disease, given infection, were obtained 

from studies that reviewed the findings of consecutive autopsies in areas where schistosomiasis 

is endemic.[3-5]  Others were obtained from clinicians’ descriptions of what proportion of 

individuals infected with schistosomiasis go on to develop symptoms.[6-9] The probability of 

pyelonephritis progressing to bacteremia was obtained from a study of catheter-associated 

urinary tract infections.[10] For probabilistic analysis, the model assigned all progression 

probabilities a triangular distribution, in which the observed probability was the upper limit of 

the distribution, and zero was the lower limit. 

The sensitivity and specificity of the serologic assay for schistosomiasis was obtained from the 

website of the National Reference Centre for Parasitology, which performs all the tests in 

Canada. [11] The probability of cure with praziquantel was obtained from the longitudinal study 

describe above, and modelled using a normal distribution that had the same mean and 

standard deviation as reported.[1] 

Treatment pathways 

It was assumed that certain complications of schistosomiasis would resolve after treatment in 

hospital, while others would require community follow-up. The first group included: 

malabsorption; CNS involvement; pyelonephritis; hydronephrosis; and genital infection without 

secondary infertility.  

It was assumed the remaining complications of schistosomiasis would require community 

follow-up with a family doctor, and in some cases a specialist. These included: ascites; variceal 

hemorrhage (if the patient survived the first episode of bleeding); pulmonary hypertension; cor 
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pulmonale; glomerulonephritis; bladder carcinoma, and infertility. For patients who became 

infertile after a genital infection, it was assumed they would spend 4.1 years being treated. This 

has been reported as the mean time in treatment for Canadian couples.[12] 

Costs 

The costs of hospital treatment were calculated using Alberta Health inpatient care costs for 

hospitals in Alberta, using case mix groups that most closely approximated different 

complications of schistosomiasis shown in table 1. [13]  

Table 1) Case mix groups associated with schistosomiasis complications 

Schistosomiasis 
complication 

Case Mix Group Cost (patients age 18-59) 

Pulmonary hypertension Other lung disease $23,637 
Genital schistosomiasis Inflammatory disorder of the 

female reproductive system 
$4,855 

CNS involvement Infection/Inflammation of 
the CNS 

$38,009 

Cor pulmonale Heart failure without 
coronary angiogram 

$12,639 

Malabsorption Other gastrointestinal 
disorder 

$7,386 

Variceal hemorrhage Gastrointestinal hemorrhage $7,821 
Bladder carcinoma Malignant neoplasm of 

urinary system 
$12,366 

Glomerulonephritis Other disorder of 
kidney/ureter 

$14,065 

Pyelonephritis Upper urinary tract infection $6,070 
Bacteremia Unspecified site infection 

with intervention 
$62,478 

Portal hypertension Cirrhosis $17,280 
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Prices for praziquantel were obtained from two pharmacies that serve a substantial refugee 

clientele. In a conversation May 25, 2018 David Brewerton, pharmacist at Luke`s Drug Mart in 

Calgary confirmed the mean dose of praziquantel prescribed to refugees seen at the MRHC 

clinic during 2017 was 960 mg, or 4.8 tablets. This was rounded to 5 tablets. The price his 

pharmacy would charge to the IFHP for 5 tabs of praziquantel was $51.19. In a conversation 

June 11, 2018, Joel Varsava, pharmacist at Pharmacity in Ottawa confirmed his pharmacy would 

charge $44.66 to the IFHP for 5 tablets. The difference in prices was due to differences in 

markup and dispensing fees. These two prices were treated as upper and lower limits, and the 

cost of praziquantel was modelled in a uniform distribution between the two. 

It was necessary to estimate costs of laboratory testing using estimates from labs in countries 

other than Canada. All testing for schistosomiasis is done at Canada’s National Reference 

Centre for Parasitology (NRCP), however the NRCP could not provide the authors with an 

estimate of the cost of testing, nor does the NRCP charge clients for schistosomiasis testing. 

However, in a conversation on February 1, 2018 the laboratory director, Dr. Momar Ndao, 

suggested the true cost to the lab would be comparable to what it is for other national 

laboratories. The authors contacted two laboratories. In an email sent May 24, 2018, Jayne 

Jones of the Liverpool School of Tropical Medicine confirmed the internal cost of the ELISA 

assay for schistosomiasis at the School`s laboratory was £35.71. In an email sent June 13, 2018, 

the department of public inquiries for the CDC`s Division of Parasitic Diseases and Malaria 

confirmed the internal cost of the same assay at its laboratory was $67.00 USD. These amounts 

were converted to Canadian dollars. These two prices were treated as upper and lower limits, 
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and the cost of the schistosomiasis screening test was modelled in a uniform distribution 

between them. 

There are no published studies of ongoing per-patient care costs for specific complications of 

schistosomiasis, in Canada or comparable countries. So resource use for community follow-up 

was estimated, where possible, using published estimates of the cost of care for conditions that 

were similar to complications of schistosomiasis. Costs published in prior years were adjusted 

to 2019 dollars using the Consumer Price Index.[14] These are summarized in table 1. We could 

not identify a published estimate of the cost of long-term follow-up of esophageal varices, so 

we modelled the cost based on the recommendations of a clinical care guideline. It was 

assumed patients would require only 1 visit per year each with their family and specialist 

physicians. It was also assumed they would require the minimum drug therapy recommended 

in the management guideline. These are summarized in table 2.  

Table 1) Estimates of cost of care for certain conditions 

Schistosomiasis complication Analogous condition Adjusted 

annual cost  

Reference 

Infertility Infertility   $16,181 [15] 

Bladder cancer Bladder cancer $23,612 [16] 

Portal hypertension Decompensated cirrhosis $2,776 [17] 

Cor pulmonale Congestive heart failure $1,627 [18] 

Pulmonary hypertension Pulmonary hypertension $245 [19] 

Variceal hemorrhage See tables 2 & 3 $909 [20-24] 
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Table 2) Guideline-based care for community follow-up of variceal hemorrhage 

Condition Annual visits Medications Annual Tests & 
Procedures* 

Reference 

Variceal 
hemorrhage 

Family physician, 
gastroenterologist 

Propanolol 200 
mg po daily 

CBC, electrolytes, 
esophagogastroscopy 

[20, 21] 

*CBC = complete blood count 

For follow-up of varices, the following costs were applied to the guideline recommendation. 

Table 3) Costs used to estimate follow-up care 
Item Cost  Reference 
Family physician visit $51.37 [22] 
Consult – gastroenterologist $119.96 [22] 
Propanolol 200 mg per day $0.26 [23] 
Complete Blood Count $8.27 [24] 
Electrolytes $7.76 [24] 
Esophagogastroscopy $572.27 [22] 

 

 

Survival times 

The base life expectancy used in the model was derived from the Canadian life table published 

by Statistics Canada in 2015.[25] A study of mortality rates among Canadian refugees shows 

they are lower than for average Canadians, with a standardized mortality ratio of 0.48 for men 

and 0.58 for women [26]. To allow for the lower annual mortality observed among refugees, 

annual mortality rates were multiplied by the mean SMR of 0.53.  To calculate life expectancies 

for patients with complications of schistosomiasis, survival times for different complications 

were extrapolated from several studies that followed patients’ survival with portal 

hypertension, pulmonary hypertension, cor pulmonale, glomerulonephritis, or bladder 

cancer.[27-31] Using Stata 15 software, different hazard functions (Gompertz, Exponential, 
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Lognormal, Loglogistic and Weibull) were fit to survival study data.[32] Akaike and Bayes 

information criteria were used to choose which function types had the best fit to the data for 

each disease. The hazard functions for each disease were then extrapolated fifty years forward. 

For each condition, a life table was constructed by incorporating the calculated disease-specific 

hazard functions into the modified Statistics Canada life table, following a method published 

elsewhere.[33] In a given year of life, the table used either the baseline risk of death, or the 

disease-specific risk of death, whichever was greater. Disease-specific life expectancies for 

patients were then obtained from each life table. 

Utilities 

Utility weights for all health states, except infertility, were calculated following the method 

described by Sullivan et al. [34] For each condition, utility decrements were subtracted from the 

mean utility weight (0.88) for adults age 35-49. Additional decrements were subtracted for 

individuals with multiple comorbid conditions. Because Sullivan et al do not describe disease 

states that precisely match different complications of schistosomiasis, states that were 

analogous to complications of schistosomiasis were used. The ?disutility for infertility was 

obtained from a separate study.[35] These are described in table 5. 

Table 5) Disease states and associated utility decrements 

Schistosomiasis 
complication 

Analogous health state Disutility Standard 
error 

Reference 

CNS involvement Acute cerebrovascular disease 0.0483 0.0009 [34] 
Cor pulmonale CHF, nonhypertensive 0.0546 0.0010 [34] 
Malabsorption Other gastrointestinal disorders 0.0315 0.0005 [34] 
Variceal hemorrhage – 

 

Gastric ulcer 0.0269 0.0002 [34] 
Glomerulonephritis Other diseases of the kidney 0.0544 0.0011 [34] 
Ascites Other liver diseases 0.0184 0.0013 [34] 
Pulmonary hypertension Other lung disease 0.0428 0.0002 [36] 
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Infertility Infertility 0.070 - [35] 
Bladder carcinoma Unspecified neoplasm 0.0174 0.0001 [36] 
Pyelonephritis Other diseases of the kidney 0.0544 0.0011 [34] 
Genital schistosomiasis Other female genital disorders 0.015 0.0007 [34] 

 

With the standard errors shown above, disutilities were modelled in a gamma distribution using 

the methods of moments, following the recommendation of Briggs, Claxton and Sculpher. [37]  
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