S9 Text
Literature review on durability of PermaNet 2.0, Olyset and NetProtect

A systematic literature review of published research findings was carried out using Pub-Med on 19
April 2020. Articles were identified and screened if they included any combination of the search
terms in the title or abstract. Additional articles were identified through a hand search of all
references in articles identified through the initial keyword search. The review was limited to
English language articles published between January 1, 1990 and April 19th, 2020. Search terms
were itn durability OR llin durability OR bednet durability AND olyset OR permanet OR
netprotect. In addition, World Health Organization Pesticide Evaluation Scheme (WHOPES)
reports that were used to give the three net brands WHOPES recommendation (PQ listing) were
accessed from the WHOPES website.

A total of 129 references were located and the abstracts were screened. Twenty-five full text
publications met initial inclusion criteria and the full texts were further screened. Inclusion criteria
were: 1) one of the three net brands were evaluated in the study; 2) nets were evaluated after
operational use; 3) at least one of the following criteria were evaluated a) attrition, b) bio-efficacy,
c¢) chemical content, d) physical integrity, e) functional survival; 5) nets were evaluated using WHO
methodology. Twenty-three published papers and 4 WHOPES reports were included in the final
review (Table S1). An average proportionate hole index (pHI) or holed surface area and average
proportion of nets passing WHO bio efficacy criteria was calculated from those trials that were
conducted for three years and compared to the results of the trial presented in this publication.

PermaNet 2.0

WHO recommendation: PermaNet 2.0 was granted World Health Organization (WHO)
recommendation as a long lasting insecticidal net (LLIN) in 2008 based on a multi-centre study in
six countries [1]. Data were highly variable, but when bio-efficacy data was pooled from all
countries, the overall proportion of nets passing was greater than 80%. In the original report only
hole sizes are given. Therefore, after converting the data in the report to the pHI using [2] resulted
in a mean pHI of 389 (0-830), thus the majority of the nets were in “serviceable” condition after 3
years.

Review of all available data: Including data from peer-reviewed publications in addition to the
WHO sponsored studies (N=8), pooled proportion of nets passing bio efficacy criteria at 36 months
was 84% and mean (95% CI) pHI was 380 (90-667).

Olyset

WHO recommendation: Olyset was given LLIN status based on pooled data from eight African
countries [3]. The multi-country survey was not designed to measure the longevity of Olyset Nets
(i.e. the proportion of nets that remain in domestic use among those distributed at the beginning),
and the report acknowledges that the retrospective design did not capture the possibility that worn-
out nets were discarded by the owners. Converting the data in the report to pHI using [2] resulted in
a mean pHI of 823 (95% CI 416-1,231) in year three, thus the majority of nets are in “too torn”
condition after 3 years. Using combined cone and tunnel test data, 71% of nets passed bio-efficacy
criteria.

Review of all available data: Including data from peer reviewed publications in addition to the
WHO sponsored studies (N=10), pooled proportion of nets passing bio efficacy criteria at 36
months was 84% and mean (95% CI) pHI was 901 (143-1,658).

NetProtect

1 https://www.who.int/whopes/resources/meeting reports/en/




WHO recommendation

NetProtect was not given LLIN status based on data from six countries, two WHO sponsored
studies and four studies sponsored by the manufacturer [4, 5]. Mean pHI after three years of
deployment was 574 in Cambodia (pHI for reference net PermaNet 2.0 = 443, p = non-significant)
and 78 in Ghana. NetProtect did not meet WHO bio-efficacy criteria based on the two WHO
sponsored studies with a mean of 65% nets passing the combined cone and tunnel test. In the
manufacturer-sponsored studies included in the WHOPES reports, 100% of the NetProtect passed
bio-efficacy after 3 years in Kenya [6]. The Centers for Disease Control (CDC) conducted three
evaluations of NetProtect included in WHOPES reports. The first study was conducted in Kenya
demonstrated that both NetProtect and PermaNet 2.0 had a median survival of 2.5 years although no
details of bio-efficacy or holed surface area were given [4]. In the second report [5] a study
conducted in Kenya reported with 82% of NetProtect passing WHO bioassay criteria and median
hole, surface area of 278 (0—-4223) after 3 years of deployment. In Malawi, NetProtect showed
100% and median hole surface area of 188 (30.8—792) after 3 years. Using combined cone and
tunnel test data from the WHO sponsored studies (N=2), 66% of nets passed bio-efficacy criteria
and nets had a mean pHI of 326 (95% CI 0-3,477) at year three, thus the majority nets were in
“serviceable” condition after 3 years.

Review of all available data: Including data from peer reviewed publications in addition to the
WHO sponsored studies (N=5), pooled proportion of nets passing bio efficacy criteria at 36 months
was 81% and mean (95% CI) pHI was 300 (64-535).

Comparison of durability data to estimates generated in the current trial

Using the combined data from WHO and peer reviewed publications, the net durability data agrees
with the data in the current study for estimates of bio-efficacy and fabric integrity after three years
of operational use. The proportions of nets passing WHO bio-efficacy criteria was above 80% for
NetProtect and PermaNet 2.0 and slightly below 80% for Olyset. NetProtect and PermaNet had
similar fabric integrity with estimates within the serviceable range. Olyset showed lower fabric
integrity relative to the other two brands in both the current study and the pooled analysis .



Summary of bio-efficacy criteria for NetProtect, Olyset and PermaNet 2.0 from a systematic review of the literature between 1990 and 2020 compared to the findings of the current trial.
' Median pHI used as data are overdispersed.

Data not included in calculating average proportionate hole index (pHI) and proportion passing bio-efficacy criteria because *data are included in WHOPES 2013, faverage from WHOPES reports
used, ¥ data at three-year time point not available.

$Data converted to mean pHI from data in original reports using weighting for small (1), medium (23) and large (196) hole sizes.

Refi Net Locati Years of talloy Sample Attrition bi Pafs;ed Service-able Mean
eference Brand ocation study (yzfrs) size (nets) (%) crliotf:riellcz’z}; (%) (median') pHI
Current study Tanzania 2013-6 3 3,550 46 96 40 246 (29-1030)"
Review Pooled average 3 83 300 (64-535)
Odhiambo 2013 [6] Kenya 2007-10 3 34 16 100 381
Van Roey 2014*[7] NetProtect Cambodia 2009-13 3 305 42 71 68"
WHOPES 2013 [4] Cambodia 2009-13 3 305 40 69 574
WHOPES 2013 [4] Ghana 2009-13 3 32 62 78
WHOPES 2014 [5] Kenya 2009-13 3 663 29 82 278
WHOPES 2014 [5] Malawi 2009-13 3 670 46 100 188
Current study Tanzania 2013-16 3 3,529 55 75 27 564 (78-1044)!
Review Pooled average 72 901 (143-1659)
Dev 2016 [8] India 2011-14 3 105 1 100 75
Dutta 2014 [9] Vanauatu 2007-10 3 101 92 68
Massue 2016 [10] Tanzania 2013 3 200 35 100 61 279
Morgan 2015 [11] Mozambique 2008-11 3 47 21 3648
Toe 2019 [12] Olyset Burkina Faso 2014-17 3 376 88 58 12
yse!
WHOPES 2009 [3] Benin 2008 3 10 70 1246
WHOPES 2009 [3] Burkina Faso 2008 3 10 100 877
WHOPES 2009 [3] Burundi 2008 3 10 30 1316
WHOPES 2009 [3] Cote d'Ivoire 2008 3 10 100 399
WHOPES 2009 [3] Niger 2008 3 9 60 566
WHOPES 2009 [3] Togo 2008 3 10 60 536
WHOPES 2009 [3] WHOPES Average’ 2008 3 59 71 823
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Reference BI;Z: d Location Ysetirjy()f up siizr?rll);fs) Atzz}:;on bioefficacy S erv(ig/oe)- able (me(Ii\;[;r?I)l pHI
(years) criteria (%)
Ahogni 2020° [13] Olyset* Benin 2017-18 1 270 33 66 614
Allan 20127 [14] Chad 2007-09 1 293 61 76
Gnanguenon 2014'[15] Benin 2011-13 1.5 2002 58 69 859
Lindblade 2005%[16] Kenya 2002-04 2 49 80
Mejia 2013 [17] Kenya 2010 5 278 18 61 849
Tami 2004 [18] Tanzania 1994-2002 7 7 0 100
Current study Tanzania 2013-16 3 3,519 42 85 30 295 (41-1054)"
Review Pooled average 3 84 380 (90-669)
Dev 2016 [8] India 2011-15 3 204 1 100 129
Killian 2008 [19] Uganda 2000-05 3 260 100
Morgan 2015 [11] Mozambique 2008-12 3 86 21 834
Van Roey 2014%* [7] Cambodia 2009-14 3 309 85 127"
WHOPES 2008 [20] PermaNet 2.0 Angola 2007-08 3 12 100 148
WHOPES 2008 [20] Ghana 2007-08 3 12 75 40
WHOPES 2008 [20] Madagascar 2007-08 3 12 50 664
WHOPES 2008 [20] Togo 2007-08 3 12 83 232
WHOPES 2008 [20] Zambia 2007-08 3 12 92 862
WHOPES 2008 [20] WHOPES Average® 2007-08 3 60 80 389
WHOPES 2013 [4] Cambodia 2009-13 3 309 40 87 443
Ahogni 2020° [13] PermaNet 2.0 Benin 2017-19 1 270 28 99 194
Allan 20127 [14] Chad 2007-10 1 422 92.3 262
Solomon 2018 [21] Ethiopia 2014-16 2 993 96
Wills 2013% [22] Ethiopia 2007-10 25 200 70 353
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