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Expert Committee recommendation

The Expert Committee recognized the public health importance of effective treatments, in age-appropriate dosage forms, for the

control and elimination schistosomiasis in children. The Committee noted that more than 50 million preschool-aged children are
currently at risk of schistosomiasis in sub-Saharan Africa. The Committee noted that arpraziquantel is the biologically active
enantiomer of racemic praziquantel, the medicine currently included on the Model Lists (and recommended in WHO guidelines) for
the treatment of schistosomiasis. For administration to preschool-aged children, praziquantel tablets need to be divided, crushed
and given with water. The resultant solution has an unpalatable, bitter taste which may cause children to gag or vomit, thereby
negatively affecting accurate dosing and treatment compliance. In terms of benefits and harms, based on the evidence presented,
the Committee noted that arpraziquantel was associated with high cure rates across age groups, with a similar cure rate to
praziquantel. Adverse effects were consistent with the known adverse effects of praziquantel. The Committee considered that the
proposed formulation was age-appropriate for the target population, allowing precise dosing of children and infants of different
body weights and with better palatability and acceptability than praziquantel for the target age group. However, the Committee
also noted the high pill burden to achieve the required weight-based doses. The Committee expressed concern that the application
reported that the product was not yet available and that marketing authorization applications were planned in early adopter
countries in 2025. However, the Committee also noted that the European Medicines Agency gave a positive scientific opinion of
the product in 2023 in accordance with Article 58 for markets outside of the European Union and it was prequalified by WHO in
2024. The Committee also expressed concern about the financial implications of arpraziquantel use, given it would need to be
procured, whereas praziquantel is currently donated. The Committee considered the input from the WHO Department of Neglected

Tropical Diseases, which considered the inclusion of arpraziquantel 150 mg dispersible tablets in the EMLc at this time to be
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premature, given that it is not currently available, and expressed a preference to wait for 300 mg dispersible tablets to become
available. Overall, the Committee considered that making an effective, safe, age-appropriate and palatable dosage form of
arpraziquantel available should be prioritized, and that its inclusion on the EMLc could serve as animportant signal to highlight this
priority. Therefore, the Expert Committee recommended the inclusion of arpraziquantel 150 mg dispersible tablets on the EMLc for
treatment of schistosomiasis in preschool-aged children based on evidence of similar efficacy and safety with praziquantel, and
better palatability and acceptability. Listing is recommended for arpraziquantel as a therapeutic alternative to praziquantel under

a square box listing.

Background

Arpraziquantel has not been previously evaluated for inclusion on the Model Lists. Praziquantel (40 mg/kg, single dose) is
recommended by WHO for the treatment of schistosomiasis in adults and school-aged children (1) and is currently included in the
EML and EMLc as 150 mg, 500 mg and 600 mg conventional tablets for this indication. Arpraziquantel contains the biologically

active enantiomer (R-(-)-praziquantel) of praziquantel and shares the same mechanism of action.

Public health relevance

Schistosomiasis, caused by parasitic flatworms (blood flukes), is one of the most neglected tropical diseases and is endemicin 78
countries, with moderate to high transmission kinetics in 51 of these countries. WHO estimates that 779 million people are at risk
of acquiring a Schistosoma infection with more than 236 million people in 51 countries requiring preventive chemotherapy for
schistosomiasis. Over 50% of infections in endemic countries are in children younger than 14 years (1). Schistosomiasis in
preschool-aged children has been linked to anaemia (2, 3), decreased immune responses to vaccines (4), co-morbidities due to
schistosomiasis egg trapping and subsequent inflammatory local responses (4-6), reduced quality of life, cognitive impairment and
educational loss (7-13). The WHO road map for neglected tropical diseases 2021-2030 targets the elimination of schistosomiasis
as a public health problem globally by 2030 (14). Praziquantel is well established as the standard treatment for schistosomiasis.
However, praziquantel tablets need to be divided, crushed and given with water for dosing in young children. Furthermore, the
bitter taste of the solution triggers gagging or vomiting and has negative implications for treatment compliance (15). Additionally,
using the relationship between height and weight to predict bodyweight in children increases the risk of under- or over-dosing from

dose adjustments when crushing and dividing praziquantel tablets, with a variance of up to 30% of the optimal dose (16).

Benefits

The application reported that the efficacy of arpraziquantel has been demonstrated in phase Il and Il clinical studies. In the clinical
development programme for arpraziquantel, 442 children aged 3 months to 6 years were treated with arpraziquantel. The cure
rates achieved with arpraziquantel 50 mg/kg in S. mansoni infection and 60 mg/kg in S. haematobium infection were high (> 85%
and 95%, respectively). The egg reduction rates were > 90% in both species. An open-label, partly randomized phase Il study
evaluated the efficacy, safety, palatability and pharmacokinetics of arpraziquantel dispersible tablets in 288 children aged 3
months to 6 years infected with S. mansoni or S haematobium in Céte d’lvoire and Kenya (17). Participants were divided into four
cohorts. In cohort 1, participants aged 4-6 years with S. mansoni infection were randomly assigned (2:1) to receive a single dose of
oral arpraziquantel 50 mg/kg (cohort 1a) or oral praziquantel 40 mg/kg (cohort 1b). Participants with S mansoni infection in
cohorts 2 (aged 2-3 years) and 3 (aged 3 months to 2 years), received a single dose of oral praziquantel 50 mg/kg. The first 30
participants in cohort 4a (aged 3 months to 6 years) infected with S. haematobium received a single dose of oral arpraziquantel 50
mg/kg. After follow-up assessments, the dose was increased to 60 mg/kg (cohort 4b). For participants with S. mansoni infection in
cohorts 1a, 2 and 3, cure rates with arpraziquantel 50 mg/kg were 87.8% (95% confidence interval (Cl) 79.6% to 93.5%), 93.1%
(95% Cl177.2% t0 99.2%) and 94.4% (95% Cl 72.7% to 99.9%), respectively. The cure rate in cohort 1b for participants receiving
praziquantel was similar (81.3%, 95% Cl 67.4% to 91.1%). For participants with S. haematobium infection in cohorts 4a and 4b, the
cure rates at week 3 were 58.6% (95% Cl 35.9% to 76.5%) and 86.2% (95% Cl 74.6% to 93.9%). Subgroup analyses indicated that
cure rates were independent of sex and were similar between countries. Higher cure rates were seenin participants with light
infection intensity than in those with moderate or heavy infection intensity (17). Group geometric mean egg reduction rates ranged
from 98.8% (95% Cl 97.5% -99.7%) t0 99.7% (99.5% to 99.9%) in all cohorts. Palatability was assessed in participants aged 5-6
years from cohorts 1 and 4, using a modified 100 mm visual analogue scale. The median palatability score of arpraziquantel was

greater than praziquantel (84 mm (interquartile range (IQR) 54 mmto 91 mm) versus 50 mm (IQR 26 mmto 87 mm) (17).




Harms

Arpraziquantel is the biologically active enantiomer of racemic praziquantel. Thus, the safety profile of arpraziquantel is expected
to be consistent with that of the well characterized formulations of racemic praziquantel (18-20). In the above-mentioned phase Il1
partly randomized trial, treatment-emergent adverse events occurred in 168/288 (58%) participants, including serious treatment-
emergent adverse events in four participants. The most frequently reported such events considered to be treatment-related were
abdominal pain (14%), diarrhoea (9%), somnolence (7%) and vomiting (6%). The incidence rates of any treatment-emergent
adverse event and treatment-related adverse events were comparable between children aged 4-6 years receiving arpraziquantel
50 mg/kg and praziquantel 40 mg/kg: 66/100 (66%) versus 31/50 (62%) and 31/100 (31%) versus 14/50 (28%), respectively
(17). The application reported the following safety data from the clinical development programme of arpraziquantel to show that
the safety profile of single doses of arpraziquantel in children aged 3 months to 6 years was consistent with the known safety
profile of racemic praziquantel. e Analysis of a pooled safety analysis dataset that included data from paediatric participants in
phase Il and Il studies showed the frequency of treatment-emergent adverse events was reported as 59.4%, 62.5% and 62.2% of
participants treated with praziquantel tablets, praziquantel dispersible tablets and arpraziquantel, respectively. The incidence of
arpraziquantel-related treatment-emergent adverse events or serious treatment-emergent adverse events was low (< 20%
overall) and was generally similar across treatment groups. No treatment-emergent adverse events leading to death or
discontinuation on the study were reported. ¢ The most frequently reported treatment-emergent adverse event was anaemia,
which was reported in 24.7% of participants in the praziquantel tablet group, 37.5% in the praziquantel dispersible tablet group and
19.0% inthe arpraziquantel group. Other reported treatment-emergent adverse events, including abdominal pain, diarrhoea,
malaria and vomiting were observed with incidences that were consistent with the population under study and with concomitant
conditions. These events were reported at similar rates across study interventions, with the exception of abdominal pain and
vomiting, which were observed at a lower frequency in participants receiving praziquantel dispersible tablets than those receiving
praziquantel tablets or arpraziquantel. e No evidence was found of a dose-response relationship related to incidence and severity
of treatment-emergent adverse events within the dose range studied. e The treatment-emergent adverse event reporting rate was
similar to the rates for the praziquantel tablet group and seemed to be associated with Schistosoma species and infection intensity.
Inthe arpraziquantel clinical development programme, only 43 children were younger than 2 years. Of these children, 41 received a
dose of 50 mg/kg and two received 60 mg/kg. The safety profile of arpraziquantel in children 2 years and younger seems to be
similar to the safety profile of arpraziquantel when used in older age groups, however, it remains uncertain due to the limited
available data. Therefore, these results need to be interpreted with caution. The uncertainty is particularly relevant for children
younger than 1 year. The application highlighted the following potential safety concerns. e The use of arpraziquantel in patients
with undiagnosed asymptomatic neurocysticercosis may lead to seizures in these patients. ¢ Arrhythmia is listed as an adverse
reaction with unknown frequency in the product information for racemic praziquantel. While no cases of arrhythmia have been

reported for arpraziquantel, cardiac monitoring is suggested.

Cost / cost effectiveness

Arpraziquantel was developed specifically for the proposed paediatric population, after a target product profile that was defined in
a consultation of experts and WHO (21). To date, no published cost-effectiveness studies or comparative cost information are
available for this medicine in different markets. The application stated that arpraziquantel is intended for public health
programmes led by the ministries of health from endemic African countries and is expected to be available in the public sector for
programme-based approaches or at public health-care facilities. Therefore, the medicine is expected to be free of charge for

patients, or at government-subsidized affordable cost, if applicable within the health-care system of a country.

WHO guidelines

The 2022 WHO guideline on control and elimination of human schistosomiasis does not include recommendations for the use of
arpraziquantel (1). In endemic communities with a prevalence of Schistosoma spp. infection = 10%, the guideline recommends
annual preventive chemotherapy with a single dose of praziquantel at = 75% treatment coverage in all age groups from 2 years of
age, including adults, pregnant women after the first trimester and lactating women, to control schistosomiasis morbidity and

advance towards eliminating the disease as a public health problem (strong recommendation, moderate-certainty evidence)

Availability



The application stated that arpraziquantel is not yet available. In December 2023, the European Medicines Agency’s Committee
for Medicinal Products for Human Use adopted a positive scientific opinion, in accordance with Article 58 of Regulation (EC) No.
726/2004, for arpraziquantel 150 mg dispersible tablets within the scope of the EU-medicines for all procedure for high-priority
medicines for human use intended for markets outside the European Union. Marketing authorizations have not yet been submitted
or granted for arpraziquantel but are foreseen in 2025 for some countries. In May 2024, arpraziquantel 150 mg dispersible tablets
were included in the WHO List of Prequalified Medicines. With weight-based dosing, and based on the current estimation by
WHO'’s Expanded Special Project for Elimination of Neglected Tropical Diseases that about 24 million preschool children aged 2-5
years old in about 48 African countries would require treatment via mass drug administration, the application estimated that a
maximum of 120 million tablets per year would be needed to cover 100% of this population. The manufacturing capacity that is
currently set up would allow the needs of about 12 million preschool age children to be covered per year, based on the existing

manufacturing capacity for the active pharmaceutical ingredient in China and once a Kenyan manufacturer is approved.

Other considerations

The Department of Control of Neglected Tropical Diseases reviewed the application and provided comments. The department was
hesitant about inclusion of arpraziquantel on the EMLc at this time, citing its current lack of market authorization and availability,
its suboptimal strength resulting in a high pill burden and financial implications, especially given the need for procurement in

contrast to praziquantel which is donated.

1. WHO guideline on control and elimination of human schistosomiasis. Geneva: World Health Organization; 2022 (https://iris.who.i
nt/handle/10665/351856).

2. Butler SE, Muok EM, Montgomery SP, Odhiambo K, Mwinzi PM, Secor WE et al. Mechanism of anemia in Schistosoma mansoni-infe
cted school children in Western Kenya. Am J Trop Med Hyg. 2012;87(5):862-7 (https://doi.org/10.4269/ajtmh.2012.12-0248).
3.Fetene Y, Hailu T, Yimer M, Alemu M. Determinants of Helminthic Infections and Anemia among Schoolchildren in Bahir Dar Zuria
District, Northwest Ethiopia. J Parasitol Res. 2021;2021:9913118 (https://doi.org/10.1155/2021/9913118).

4. Bullington BW, Klemperer K, Mages K, Chalem A, Mazigo HD, Changalucha J et al. Effects of schistosomes on host anti-viral immu
ne response and the acquisition, virulence, and prevention of viral infections: A systematic review. PLOS Pathogens. 2021;17(5):e10
09555 (https://doi.org/10.1371/journal.ppat.1009555).

5.Wilson S, Vennervald BJ, Dunne DW. Chronic hepatosplenomegaly in African school children: a common but neglected morbidity as
sociated with schistosomiasis and malaria. PLoS Negl Trop Dis. 2011;5(8):e1149 (https://doi.org/10.1371/journal.pntd.0001149).
6. Abruzzi A, Fried B, Alikhan SB. Coinfection of Schistosoma Species with Hepatitis B or Hepatitis C Viruses. Adv Parasitol. 2016;91:
111-231 (https://doi.org/10.1016/bs.apar.2015.12.003).

7.Bustinduy AL, Parraga IM, Thomas CL, Mungai PL, Mutuku F, Muchiri EM et al. Impact of polyparasitic infections on anemia and un
dernutrition among Kenyan children living in a Schistosoma haematobium-endemic area. Am J Trop Med Hyg. 2013;88(3):433-40 (ht
tps://doi.org/10.4269/ajtmh.12-0552).

8. Ezeamama AE, Bustinduy AL, Nkwata AK, Martinez L, Pabalan N, Boivin MJ et al. Cognitive deficits and educational loss in children
with schistosome infection-A systematic review and meta-analysis. PLoS Negl Trop Dis. 2018;12(1):e0005524 (https://doi.org/10.1
371/journal.pntd.0005524).

9.King CH, Binder S, Shen Y, Whalen CC, Campbell CH, Wiegand RE et al. SCORE Studies on the Impact of Drug Treatment on Morbid
ity due to Schistosoma mansoni and Schistosoma haematobium Infection. Am J Trop Med Hyg. 2020;103(1_Suppl):30-5 (https://doi.
org/10.4269/ajtmh.19-0830).

10. Mutapi F, Pfavayi L, Osakunor D, Lim R, Kasambala M, Mutemeri A et al. Assessing early child development and its association wi
th stunting and schistosome infections in rural Zimbabwean children using the Griffiths Scales of Child Development. PLoS Negl Trop
Dis. 2021;15(8):e0009660 (https://doi.org/10.1371/journal.pntd.0009660).

11. Osakunor DNM, Mduluza T, Midzi N, Chase-Topping M, Mutsaka-Makuvaza MJ, Chimponda T et al. Dynamics of paediatric uroge
nital schistosome infection, morbidity and treatment: a longitudinal study among preschool children in Zimbabwe. BMJ Glob Health.
2018;3(2):e000661 (https://doi.org/10.1136/bmjgh-2017-000661).

12. Mduluza-Jokonya TL, Naicker T, Jokonya L, Midzi H, Vengesai A, Kasambala M et al. Association of Schistosoma haematobium inf
ection morbidity and severity on co-infections in pre-school age children living in a rural endemic area in Zimbabwe. BMC Public Heal
th.2020;20(1):1570 (https://doi.org/10.1186/s12889-020-09634-0).

13. Mduluza-Jokonya TL, Vengesai A, Jokonya L, Thakataka A, Midzi H, Mduluza T et al. Impact of Indolent Schistosomiasis on Morbi
dity and Mortality from Respiratory Tract Infections in Preschool Age Children from a Schistosomiasis Endemic Area. medRxiv. 2020
:2020.11.06.20227173 (https://doi.org/10.1101/2020.11.06.20227173).

14. Ending the neglect to attain the Sustainable Development Goals: A road map for neglected tropical diseases 2021-2030. Genev
a: World Health Organization, 2020. (https://iris.who.int/handle/10665/338565).

15. Navaratnam AM, Sousa-Figueiredo JC, Stothard JR, Kabatereine NB, Fenwick A, Mutumba-Nakalembe MJ. Efficacy of praziquant
el syrup versus crushed praziquantel tablets in the treatment of intestinal schistosomiasis in Ugandan preschool children, with obser
vation on compliance and safety. Trans R Soc Trop Med Hyg. 2012;106(7):400-7 (https://doi.org/10.1016/j.trstmh.2012.03.013).
16. Sousa-Figueiredo JC, Pleasant J, Day M, Betson M, Rollinson D, Montresor A et al. Treatment of intestinal schistosomiasis in Uga
ndan preschool children: best diagnosis, treatment efficacy and side-effects, and an extended praziquantel dosing pole. Int Health. 20
10;2(2):103-13 (https://doi.org/10.1016/j.inhe.2010.02.003).

17.N'Goran EK, Odiere MR, Assandé Aka R, Ouattara M, Aka NAD, Ogutu B et al. Efficacy, safety, and palatability of arpraziquantel
(L-praziquantel) orodispersible tablets in children aged 3 months to 6 years infected with Schistosoma in Céte d'lvoire and Kenya: an
op)en-label, partly randomised, phase 3 trial. Lancet Infect Dis. 2023;23(7):867-76 (https://doi.org/10.1016/s1473-3099(23)00048
-8

18.Zwang J, Olliaro P. Efficacy and safety of praziquantel 40 mg/kg in preschool-aged and school-aged children: a meta-analysis. Par
asit Vectors.2017;10(1):47 (https://doi.org/10.1186/s13071-016-1958-7).

19.Zwang J, Olliaro PL. Clinical efficacy and tolerability of praziquantel for intestinal and urinary schistosomiasis-a meta-analysis of
com)parative and non-comparative clinical trials. PLoS Negl Trop Dis. 2014;8(11):e3286 (https://doi.org/10.1371/journal.pntd.0003
286).

20. Olliaro PL, Coulibaly JT, Garba A, Halleux C, Keiser J, King CH et al. Efficacy and safety of single-dose 40 mg/kg oral praziquantel
inthe treatment of schistosomiasis in preschool-age versus school-age children: An individual participant data meta-analysis. PLoS
Negl Trop Dis. 2020;14(6):e0008277 (https://doi.org/10.1371/journal.pntd.0008277).



21.Report of a meeting to review the results of studies on the treatment of schistosomiasis in preschool-age children. Geneva: Worl
d Health Organization; 2011 (https://iris.who.int/handle/10665/44639).

R



