This is a simplified version of the cost-effectiveness analysis. Explicit calculations are in the "CEA" tab.

Costs

Years over which we're modeling impact
Average annual cost to GW over 10 years
Average annual cost to all actors over 10 years

Increase in screening and treatment over counterfactual
Number of pregnant women targeted annually
Prevalence of active syphilis among ANC attendees

Intervention scenario
Average screening rate over 10 years
Treatment rate among women screened

Counterfactual scenario
Average screening rate over 10 years

Treatment rate among women screened

Number screened and treated
Average annual number of women screened in counterfactual scenario
Average annual increase in number of women screened

Average annual increase in number of women treated

Benefits of increased treatment

Pregnancy outcomes

Benefits of subsequent pregnancies as proportion of current pregnancies
Stillbirths and miscarriages averted

Neonatal deaths averted

Congenital syphilis averted

Low birth weight averted

Moral weights

Units of value - averting stillbirth or miscarriage
Units of value - averting neonatal death

Units of value - averting congenital syphilis
Units of value - averting low birth weight

Total value generated, before leverage

Leverage/funging
Total counterfactual value of spending from partners (including Global Fund, g¢

Zambia

10
$704,625
$1,416,491

647,958
3.00%

58%
70%

51%
45%

329,332
48,274
3,484

0.33
1,026
481
1,208
379

21
84
10

75,183

-3,722

Cameroon

10
$810,687
$1,629,696

626,501
4.55%

58%
60%

49%
44%

308,696
55,481
3,720

0.33
1,096
514
1,290
404

21
84
10

80,277

-4,282



Impact of grant
Total units of value generated
Cost-effectiveness of grant

Annual lives saved (including miscarriages, stillbirths, and neonatal deaths)
Cost per life saved

Overall impact
Cost-effectiveness of overall grant

71,461
30.3

1,507
$940

29

75,996
28.0

1,610
$1,013



Overall  Zambia Cameroon Notes.
Costeffectiveness as multiple of GD 0
Budgets
Overallbudget (n USD) 16,153,119 $7,046.249 $8,106,870 Budasts rom Evidence Action
Amnual budget (in USD) $3.000624 $1.409.250 $1.621,374 Annual budget over period o grant
Assumptions
‘Attendance and basoline scroening rates
Numberof pregnant women annuall 786,691 (1] 943796 2]
Antenatal care (ANC) aftendance rate - at least one vsit omu 7
1ANG vsit, Bsuls  76% )
Gurrent syphils scroening rate s sou e
HIV scraening rate B2l 8% (0]
5% 5% o i
Target scroening rates
Numberof pregnant women targeted annually 647958 626501
Syphils screening rate atull sca i dual est s adopled 2% B208%
Average screening ate over scale-up period - nfervention B5.09%  65.04%
Average screening rate over scale-up period - counlerfa B5.09%  65.04%
Troatmont rates
Treatment rate among those who test postve - interventon 0% 0%
Treatment rate among those who test positve - counterfactual ) which |
Provalence
Provalence of active syphilis among ANC atiandees [12] 300% 113] 4.58% [14] n :
Percentof reacive reponem ests that ae "probable actve syphiis’ % | Proportion of pragnant women reactve n on rat were kel reactve ina second confimatory test. [
Totalpreval ctive and latent matemal syphiis among women attending A 8.49% | Calculaton. This i to estmate the number o women wh il test positve and thus be given tratment, hather or not they have active infections. Only factors into gt now not cause costs are based on headine budgel estmates rather than calculated per test and treatment performed.
Assumptions about itervention and counlerfactual sconarios
0% 0% Y in g
0% 0% ol millon dul tests,
up, 0% 0% H ifthe Giobal
Numberof years | - 1 1
Number of yoars beyond grant perod thatwe'ra modeling impact 5 5 Assumplon.
Number scrasned and treated - ntervention scenario
Number o women screened and reated over grant period
Duration of scale-uplgrant poriod n years 5 s
scal 2108887 2085575
scale-up period, 1706290 1,559,988
Expected number of women screenad over scale-up period 2028368 1913899
Expected number of women treated over scale-up period 42506 52209
Bonets inthe five years ator the grant period
dopled so2207 514232
3125 311908
1747690 1,727,865
w01 A 2 grant
3776058 3641764
Total expected number of women treated n interventon scenaro 70207 994
Number scraened and treated - counterfactual scenario
Number of womn scroened and reated aver scale-up period
Duration of counterfactualscale-up period 5 5 Assume same spaed of scale-up as n interventon scenario
up poriod 2108887 2085575
-up poriod 1706290 1,559,988
Expected number of women screenad over scale-up period 1,007,588 1762223
Expected number of omen treated over scale-up period 5752 38520
Bonets beyond scalo-up poriod
Number of years of benelts beyond scale-up period 4 .
so2207 514232
31258 3t198
Expected number of women screenad beyond scale-up period 1085732 1324734
Expected number of women treated beyond scale-up period wrr 28702
3203320 3086987
asde0 62222
Additional women screened and treated dus to grant
as273 564807
gy anim
06 06
15 09
Benefits of increased treatment
Prognancy outcomes
03 03
Stibirths and miscarriages averted 10263 10959
Neonatal deaths averted agn s
(Congentalsyphils averted 12088 12002
Low binth welgnt averted ares 4043
Moral weights
Unis of value - avertng stilbithor miscariage. 2t 2
Unis of value - avertng neonatal death 0 s
Unis of value - avertng congenita syphils 10 10
Unis of value - avertng ow birth weight 3 3
Totalvalue generated, before loverage. 751832 802775
Costs
Costs of medical commoios
(Costof HIV test(US Dollars) [18] 5080 5080
(Cost of dual rapid test (US Dolars) [20] 5095 5095
(Cost of dual rapid test atirbutable to syphiis (US Dollrs) 5015 5015
Costs o al actors over e grant
Costs o Evidence Action §7.046249 58,108,870
Cost o Evidence Acton per additonal woman tested s1ee0  s1e61
‘Addtional costs to Global FundIPEPFAR [21] s2411 83221
‘Addtional costs to oher partners (guess) $7.046243 58,108,870 grant
Value generated
s 10 i PEPEAR
Gounterfactua value of spending of government per $100k s10 510
pending 22 1413
Total counteractual value of spending fom other partners 3593 41345
Totalvalve generated, ater everage Tiap1e 750957
Gosteffectiveness
GiveDirecty unts of vaue per 100K 335 35 From GueWel top chartes costeffeciveness analysis
Evidence Action unitsof value per 100K 1012 sane
E %
il s 15074 16085
Totalcost 0 all actors 530,451,870 §14,164,909 §16,296.951
Cost per e saved sa7 s $1013
For rference:
Percantage of benefts coming from averting:
Stibirns 20%
Neonatal P
Gongentalsyphils 6%
Low birth weight 2%


https://files.givewell.org/files/DWDA%202009/Evidence_Action/Evidence_Action_Zambia_and_Cameroon_maternal_syphilis_program_budget_2022.xlsx

Before internal and external validity adjustments
Rates of adverse outcomes due to syphilis
Likelihood of maternal syphilis case resulting in stillbirth or miscarriage
Likelihood of maternal syphilis case resulting in neonatal death
Likelihood of maternal syphilis case resulting in congenital syphilis
Likelihood of maternal syphilis case resulting in low birth weight [22]

Treatment effectiveness of BPG
Treatment effectiveness (in reducing stillbirth or miscarriage)
Treatment effectiveness (in reducing neonatal death)
Treatment effectiveness (in reducing congenital syphilis)
Treatment effectiveness (in reducing low birth weight)

Reinfection after birth

Rate of reinfection by partner after initial syphilis treatment before birth

Rate of reinfection of mom by partner before next birth

Internal validity, external validity, and diagnostic performance adjustments
Adjustments to baseline rates of adverse outcomes due to syphilis in Gomez et al. 2013

Adjustment for performance of tests used in the studies

Internal validity adjustment to baseline adverse outcome rates due to syphilis

Internal validity adjustment to baseline congenital syphilis rates

Adjustments to estimates of treatment effectiveness in Blencowe et al. 2011

Internal validity adjustment to treatment effectiveness

External validity adjustment to treatment effectiveness

After internal and external validity adjustments
Rates of adverse outcomes due to syphilis
Likelihood of maternal syphilis case resulting in stillbirth or miscarriage
Likelihood of matemal syphilis case resuiting in neonatal death
Likelihood of maternal syphilis case resulting in congenital syphilis
Likelihood of maternal syphilis case resulting in low-birth weight

Treatment effectiveness of BPG
Treatment effectiveness (in reducing stillbirth or miscarriage)
Treatment effectiveness (in reducing neonatal death)
Treatment effectiveness (in reducing congenital syphilis)
Treatment effectiveness (in reducing low-birth weight)

Prevalence of active and latent infections
Prevalence of syphilis among ANC attendees

Percent of reactive treponemal tests that are "probable active syphilis”

Performance of non-treponemal tests
Percent of reactive non-treponemal tests that are "probable active syphilis”

0.26
0.12
0.16
0.12

0.82 (23]
08

097
064

1.60%

32%

w

o

)

0.37
0.18
0.27
0.17

0.60
0.58
0.97
0.47

53.6%

52.2%

Adjustment for performance of tests used in evidence base on adverse outcomes of ma  76.1%

Based on the most recent estimates presented in the meta-analysis
conducted by Gomez et al. 2013. See Figure 3, Pg. 222.

Estimate is based on meta-analysis conducted by Blencowe et al
2011 which looked at the effect of BPG if the mother was treated with
at least one dose anytime within the first 32 weeks of pregnancy. [24]

Efficacy studies already include the possibility of reinfection between
treatment and delivery, so this estimate isn't used for the direct effect
of treatment on the current pregnancy. However, this is used to
extrapolate to the rate of reinfection between treatment and the next
pregnancy. [25]

Rough calculation extrapolating from the rate of reinfection between
treatment and birth. Assuming 24 months between treatment and next
birth after this one. This is used to estimate the benefit to subsequent
pregnancies of treating the current pregnancy.

See here for more detail on the reasoning for each of these adjustment factors.

Adverse pregnancy outcomes (APOSs) are worse in pregnant women
with active syphilis infections. We want the baseline rates of APOs for
women with active infections, so we adjust the estimate of baseline
APO rates upwards to account for the studies treating all women who
came up positive on these tests rather than only the ones with active
infections. [26]

Some studies included a large proportion of women with latent syphilis
infections that's likely not entirely captured by our adjustment for
diagnostic performance. For example, one study (Ingraham, 1940-49,
see p. 220) exclusively studied women with infections that were
asymptomatic, while another (Harmon, 1917, see p. 220) followed the
pregnancies of women long after their diagnosis. There seems to be a
wide that the negative of maternal syphilis
are higher for pregnancies that occur during the active stage of an
infection compared to during the latent stage, and we are interested in
the baseline rates of APOs among women with active syphilis
infections.

Two of the five studies that reported congenital syphilis outcomes had
no follow-up after delivery, which could lead those studies to
underdiagnose cases. Those two studies indeed found drastically
lower congenital syphilis rates than the other studies, so we adjust
upwards for including those studies. The effect sizes are pooled using
arandom-effects model, but since the weights are not listed in the
meta-analysis, we take the ratio of the averages with and without
these two studies weighted by study sample size to get a rough
adjustment factor. Only the reported number of congenital syphilis
cases is potentially biased by this, so we only apply the adjustment to
the estimate of congenital syphilis rates.

Since Blencowe et al. 2011 consisted of naturalistic studies, we adjust
the effect size down to account for potential confounders. Thi
adjustment factor doesn't apply to the treatment effect on cungenna\
syphilis, since congenital syphilis only occurs in women with syphilis
and so confounding factors are unlikely to bias the effect size.

No external validity adjustment because of the high consistency
across studies and no mediators that would with high likelihood
moderate the treatment effect in Liberia compared to the literature.

Note that we have an additional internal validity adjustment that applies only to congenital syphilis rates to account for a potential bias in reported congenital syphilis outcomes (see row 22).

Note that we don't apply the internal validity adjustment for treatment effectiveness to congenital syphilis; see row 25 for the explanation.

Proportion of pregnant women reactive in one syphilis test type that
were likely reactive in a second confirmatory test. [27]

Proportion of pregnant women reactive in one syphilis test type that
were likely reactive in a second confirmatory test. [28]
The evidence base used syphilis tests with different diagnostic

than the dual p X
treatment effectiveness on those who test positive, so we adjusl for
that here. [29]




[1] "In 2020, there were an estimated 786,691 pregnant women across the country and 762,409 first ANC
visits reported via DHIS2 (96.9% attendance rate). "

Evidence Action, Zambia scoping report, March 2022, p. 4:
https://files.givewell.org/filessIDWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for Zambia_March_2022.pdf

[2] "More recently, there were 785,253 first ANC visits in 2020 reported via DHIS2 (out of an estimated
943,796 pregnant women in the country). Taken together, the facility reported data suggests that 83.2% of
pregnant women attended at least one ANC visit."

Evidence Action, Cameroon scoping report, March 2022, p. 5
https://files.givewell.org/files/DWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Cameroon_March_2022.pdf

[3] Table 9.1, p. 140 in Zambia DHS 2018 Report:

https://dhsprogram.com/pubs/pdf/[FR361/FR361.pdf

[4] Table 9.1, p. 180 in Cameroon DHS 2018 Report:
https://dhsprogram.com/pubs/pdf/FR360/FR360.pdf

[5] We add together the percentage of women who attend their first ANC visit during the first trimester of
their pregnancy and the percentage that have their first visit during the fourth or fifth month of their
pregnancy.

"Over 3 in 10 women (37%) had their first ANC visit during the first trimester of their pregnancy; 48% had
their first visit during the fourth or fifth month of their pregnancy, while 13% received ANC during their sixth
and seventh month of pregnancy."

Zambia Demographic and Health Survey 2018, p. 132:
https://dhsprogram.com/pubs/pdf/FR361/FR361.pdf

[6] We add together the percentage of women who attend their first ANC visit during the first trimester of
their pregnancy and the percentage that have their first visit during the fourth or fifth month of their
pregnancy. Percentages come from:

Cameroon Demographic and Health Survey 2018, Table 9.2, p. 181
https://dhsprogram.com/pubs/pdf/FR360/FR360.pdf

[7] "According to the 2017-2020 Annual Health Statistical Report, the syphilis screening rate in ANC was
56.3% in 2018, 54.1% in 2019, and 47.6% in 2020."

Evidence Action, Zambia scoping report, March 2022, p. 5
https://ffiles.givewell.org/filessIDWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Zambia_March_2022.pdf

[8] "To assess syphilis screening and treatment coverage in past years, facility-reported data from
the DHIS2 was considered. The number of pregnant women screened each year for syphilis
during ANC is depicted in Figure 1. Looking to 2020, there were 785,253 pregnant women who
visited a health facility during the course of their pregnancy which therefore yields a syphilis
screening coverage of 49.8%."

Evidence Action, Cameroon scoping report, March 2022, p. 6



https://files.givewell.org/files/sDWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Cameroon_March_2022.pdf

[9] "According to the 2018 DHS report, 81.7% of women aged 15-49 who gave birth in the 2 years before
the survey received counseling, were tested for HIV, and received their test results during ANC."

Evidence Action, Zambia scoping report, March 2022, p. 5
https://files.givewell.org/files/DWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Zambia_March_2022.pdf

[10] 2018 UNICEF data on "Per cent of pregnant women presenting at ANC who were tested for HIV or
already knew their HIV positive status”, country "Cameroon”

https://data.unicef.org/resources/data_explorer/unicef f/?7ag=UNICEF&df=GLOBAL DATAFLOW&ver=1.
0&dg=.HVA_PMTCT_STAT_CVG..&startPeriod=2015&endPeriod=2018

[11] "The available data indicates treatment coverage has been:
2018: 63.7%

2019: 51.1%

2020: 34.6%

2021 (up to Oct): 27.8%

Based on the DHIS data, it would appear syphilis treatment coverage has been declining since it was first
measured in 2018. It's possible this is an artifact of the way this data is captured at the facility; syphilis
testing is included in the ANC register but syphilis treatment is only recorded in the outpatient register (see
below for further description)."

Evidence Action, Cameroon scoping report, March 2022, p. 7
https://files.givewell.org/files/DWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Cameroon_March_2022.pdf

[12] Prevalence estimates for Zambia are based on the ZAMPHIA survey. For Cameroon, the data is drawn
from a Sentinel Survey.

[13] "Overall, Evidence Action recommends relying on the active syphilis prevalence measured via the
ZAMPHIA study as the survey was nationally representative and a sequence of tests was used to
directly measure active syphilis. Thus, the prevalence of active syphilis is 3.0% nationally."

Evidence Action, Zambia scoping report, March 2022, p. 3
https://files.givewell.org/files/DWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Zambia_March_2022.pdf

[14] "Overall, among the estimates available, Evidence Action recommends relying on the 2016
Sentinel Survey as it provides the most rigorous estimate of active syphilis prevalence. Thus, the
prevalence of active syphilis in Cameroon is 5.63% ... Using 2015 population data from Projections
Demographique, we estimate the population-weighted prevalence is 4.55%."

Evidence Action, Cameroon scoping report, March 2022, p. 3
https://files.givewell.org/files/sDWDA%
202009/Evidence_Action/Evidence_Action_Scoping_Report_for_Cameroon_March_2022.pdf

[15] See Ham et al. 2015 meta-analysis, Table 2:
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1016/j.ijgo.2015.04.012

[16] Intuition: Total benefits due to the grant are equivalent to this number of years of perfect compliance



[17] Intuition: Total benefits due to the grant are equivalent to this number of years of perfect compliance
[18] See calculations in CEA for Evidence Action Liberia grant:

https://docs.google.com/spreadsheets/d/17ivGPOKATv32vfrUCLzXUuoerXAkMXKkciL v-
B_WwEB8/edit#gid=0&range=A48:E53

[19] "For the HIV rapid test, our best guess is that it is $0.80. We did not obtain specific cost data on HIV
rapid tests from either Zambia or Cameroon. That said, the tests tend to be around the same cost across
countries because they are purchased through Global Fund or PEPFAR pooled procurement. In both
countries, the HIV screening tests in use are from Band #3 of the Global Fund HIV test kit pricing
reference guide which has costs falling between $0.71 to $0.90 per test (see here: https://www.
theglobalfund.org/media/7564/psm_hivrdtreferencepricing_table_en.pdf)." Anna Konstantinova, Senior
Manager, Maternal Syphilis Program, Evidence Action, email to GiveWell, January 20, 2023 (unpublished)

[20] "For the dual test, there are three WHO pre-qualified brands: Abbott SD Bioline, Premier First
Response, and Standard Q SD Biosensor. The prices of the dual tests range from $0.95 (Standard Q SD
Biosensor; pricing agreement announced by MedAccess Nov 2021) up to ~$1.50 (Abbott SD Bioline).
Cameroon and Zambia are still in the midst of finalizing the brands to be used in their algorithms and we
anticipate it will be either the Premier First Response or the Standard Q SD Biosensor, though final
decisions are pending official guideline amendments." Anna Konstantinova, Senior Manager, Maternal
Syphilis Program, Evidence Action, email to GiveWell, February 1, 2023 (unpublished)

[21] Estimated by multiplying # of pregnant women screened by marginal cost of dual vs. single HIV test ($.
95 vs. $0.80)

[22] Gomez et al. 2013 reported the combined outcome of LBW or prematurity. Given our impression that
prematurity and low birth rate are closely related, we use this outcome as a proxy for low birth weight.

[23] We are assuming that reductions in miscarriage resulting from treatment would be similar to reductions
in stillbirth resulting from treatment.

[24] "The population of interest is pregnant women with active syphilis and the intervention being reviewed
is serologic detection of syphilis in pregnant women and treatment of women with active syphilis (e.g
RPR>1:4) with at least 2.4 million units penicillin given at least 28 days prior to delivery." Blencowe et al.
2011, p. 3.

[25] From Evidence Action: "Given low rates of male partner treatment, it is possible that women will get
reinfected between when they've been treated and the delivery of their child. These reinfections will negate
any benefit received from the initial screening and treatment. There is no data on reinfection rates but one
possible proxy is the seroconversion rate. The seroconversion rate refers to the fraction of women who test
negative during their first ANC visit but then test positive when they are retested at time of birth. In other
words, it is the rate of women who become infected between their first ANC visit and their delivery date.
According to Blencowe et al. (2011), 0.4% to 2.8% of pregnant women undergo seroconversion in high-
prevalence areas... The average value was assumed for this model in high prevalence countries. The
lowest estimate was assumed for Indonesia's low prevalence scenario."

[26] Half of the studies in Gomez et al. 2013 used only a non-treponemal test to diagnose syphilis, while the

other half used both a non-treponemal and treponemal test to confirm probable active syphilis. | average
the adjustment factors for using only a non-treponemal test and for using both tests.

[27] See Ham et al. 2015 meta-analysis, Table 2:
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1016/j.ijgo.2015.04.012

[28] See Ham et al. 2015 meta-analysis, Table 2:



https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1016/j.ijgo.2015.04.012

[29] Half of the studies in Gomez et al. 2013 used only a non-treponemal test to diagnose syphilis, while the
other half used both a non-treponemal and treponemal test to confirm probable active syphilis. | average
the adjustment factors for using only a non-treponemal test and for using both tests.



