ADDITIONAL MATERIAL

Resisting and tolerating P. falciparum in pregnancy under different malaria transmission intensities

Table S1. Characteristics of the women participating in the intermittent preventive treatment trials and those not included in the study.
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Table S2. Relationship between microscopy positivity and qPCR parasitaemia in the different study sites.
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Table S3. Submicroscopic infections by qPCR parasite density (lower or higher than 200 parasites/µl) and study site.
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Table S4. Relationship between gestational age at delivery (assessed by Ballard score) and pregnancy outcomes. a) describes the relationship assessed by Spearman correlation and b) the comparison of outcomes between normal and preterm births.

a
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b
[bookmark: _GoBack][image: ]


Table S5. Adjusting variables that remained in the final regression models.
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Table S6. Interactions with parity, age and IPTp treatment in regression models assessing the relationship between pregnancy outcomes and P. falciparum infection. 
The modification of the associations by parity, age and IPTp treatment was assessed by including interaction terms into the regression models and combining the coefficients plus the interaction and the standard error by the delta method.
[image: ]

Figure S1. Study profile.
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Figure S2. Impact of malaria submicroscopic infections in peripheral blood on pregnancy outcomes.
Submicroscopic infections were defined as P. falciparum infections detected by qPCR but negative by microscopy. The dot and T bar represents the mean difference and 95% confidence interval in hemoglobin levels (a, d), the difference of haemoglobin levels from recruitment to delivery (b, e),  or birth weight (c, f) between malaria infected and uninfected women in the multivariate regression analysis adjusted for type of IPTp drug, season, age, gravidity, gestational age, anemia, literacy, RPR result and MUAC at recruitment, plus CD4+T cell count at recruitment in the case of HV-infected women (d, e, f). Modification of the associations by study area (B=Benin, G=Gabon, K=Kenya, M=Mozambique) was determined through the inclusion of an interaction term in the regression models, and combination of the coefficients plus the interaction and the standard error was estimated by the delta method. 





Figure S3. Relationship between parasite densities in peripheral blood measured by qPCR and haemoglobin levels and the difference in haemoglobin levels from recruitment to delivery ( Hemoglobin) in HIV-uninfected women from Benin (a, d), Gabon (b, e) and Mozambique (c, f). Solid red lines indicate best fit. 
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n rho p n rho p

Birth weigth & Gestational age 909 0.161 <0.001 391 0.420 <0.001

Hemoglobin levels (delivery) & Gestational age 911 -0.0135 0.683 391 0.057 0.262

D hemoglobin levels & Gestational age 911 0.027 0.415 391 0.017 0.740

D hemoglobin: difference in hemoglobin levels from recruitment to delivery

* Only data from Mozambique

Spearman HIV-uninfected Spearman HIV-infected*
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n Mean SD p n Mean SD p

Birth weigth by preterm birth (grams)

No 865 3051.1 422.1 0.001 374 3114.4 431.3 <0.001

Yes 44 2673.5 598.0 17 2467.6 494.6

Hemoglobin levels (delivery) by preterm birth (g/dL)

No 867 11.1 1.5 0.337 374 10.53 1.77 0.371

Yes 44 11.4 1.4 17 10.92 1.77

D hemoglobin levels by preterm birth (g/dL)

No 867 0.69 1.69 0.449 374 0.501 1.89 0.988

Yes 44 0.89 1.85 17 0.494 1.47

D hemoglobin: difference in hemoglobin levels from recruitment to delivery

* Only data from Mozambique

HIV-uninfected HIV-infected*
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Effect p Effect p

Parity 161.62 89.34 233.90 <0.001 PTB -323.75 -414.96 -232.54 <0.001

Age 105.72 40.92 170.51 0.001 Gest2 -152.27 -260.66 -43.88 0.006

PTB -322.20 -451.91 -192.49 <0.001 Gest3 -167.24 -287.18 -47.30 0.006

Parity 159.88 88.08 231.67 <0.001 PTB -318.52 -409.61 -227.44 <0.001

PTB -314.21 -442.57 -185.84 <0.001 Gest2 -142.94 -251.66 -34.22 0.01

Age 131.29 65.81 196.77 <0.001 Gest3 -157.56 -278.11 -37.00 0.01

Gest2 -61.64 -119.58 -3.70 0.037

Literacy 50.56 -9.31 110.43 0.098

Parity 163.37 89.98 236.75 <0.001 Gest3 -181.21 -303.38 -59.04 0.004

Gest2 -60.49 -120.09 -0.90 0.047 Gest2 -155.38 -266.09 -44.68 0.006

Age 104.86 39.11 170.62 0.002 PTB -308.24 -401.22 -215.26 <0.001

PTB -306.37 -436.67 -176.07 <0.001

Anemia at rec 0.58 0.38 0.86 0.008

CD4 0.17 0.02 1.25 0.081

Literacy 3.57 1.68 7.57 0.001

MUAC -0.46 -0.80 -0.11 0.009 Parity -0.88 -1.41 -0.35 0.001

Treatment -0.19 -0.38 0.00 0.056 PTB 0.70 0.30 1.09 0.001

Gest2 0.25 0.06 0.44 0.011 Age 0.65 0.31 0.99 <0.001

RPR -1.04 -1.97 -0.11 0.028 CD4 0.26 -0.04 0.57 0.088

Anemia at rec -0.89 -1.08 -0.70 <0.001 Anemia at rec -1.21 -1.52 -0.89 <0.001

Literacy -0.27 -0.46 -0.08 0.005 Literacy 0.50 0.11 0.89 0.013

MUAC -0.48 -0.82 -0.14 0.006 Parity -0.82 -1.36 -0.28 0.003

Treatment -0.19 -0.39 0.01 0.058 PTB 0.76 0.36 1.16 <0.001

Gest2 0.24 0.05 0.44 0.015 Anemia at rec 0.61 0.27 0.95 <0.001

RPR -0.92 -1.85 0.00 0.05 CD4 0.26 -0.04 0.57 0.093

Literacy -0.26 -0.46 -0.07 0.008 Literacy 0.53 0.13 0.92 0.009

Anemia at rec -0.90 -1.09 -0.71 <0.001 Age -1.22 -1.54 -0.90 <0.001

Parity -0.24 -0.47 -0.01 0.044 Parity -1.04 -1.60 -0.48 <0.001

Treatment -0.18 -0.39 0.03 0.097 Literacy 0.64 0.22 1.06 0.003

Literacy -0.27 -0.49 -0.06 0.014 Age 0.58 0.23 0.93 0.001

RPR -0.72 -1.49 0.05 0.067 Anemia at rec 1.51 1.17 1.84 <0.001

Anemia at rec 1.45 1.24 1.66 <0.001 PTB 0.68 0.26 1.10 0.001

Gest2 0.26 0.05 0.48 0.015

MUAC -0.44 -0.83 -0.05 0.025

Parity -0.25 -0.49 -0.02 0.036 Parity -0.87 -1.43 -0.30 0.003

Anemia at rec 1.40 1.19 1.62 <0.001 Anemia at rec 1.48 1.15 1.82 <0.001

Literacy -0.22 -0.44 0.00 0.048 Age 0.55 0.19 0.90 0.002

RPR -0.78 -1.57 0.01 0.052 Literacy 0.63 0.21 1.04 0.003

Gest3 0.45 -0.02 0.92 0.063 PTB 0.79 0.36 1.21 <0.001

MUAC -0.43 -0.81 -0.05 0.028

Gest2 0.59 0.15 1.04 0.009

Parity 324.64 158.50 490.78 0

Gest2 555.75 116.38 995.13 0.014

Gest3 728.21 264.64 1191.77 0.002

Parity -0.89 -1.47 -0.30 0.003 Parity -1.90 -3.71 -0.09 0.04

Age 0.74 0.24 1.25 0.004 Anemia at rec -2.16 -3.30 -1.02 0.001

Anemia at rec -0.71 -1.19 -0.22 0.005

RPR -6.05 -8.70 -3.40 <0.001

Parity -1.57 -2.25 -0.88 <0.001

Anemia at rec 1.26 0.71 1.81 <0.001

RPR

-8.37 -11.36 -5.37 <0.001

BIRTH WEIGHT-QPCR PARASITE DENSITIES

HEMOGLOBIN LEVELS AT DELIVERY-qPCR PARASITE DENSITIES

DIFFERENCE IN HEMOGLOBIN LEVELS (DELIVERY - RECRUITMENT) -qPCR PARASITE DENSITIES

Age (<25 and ≥25 years); parity (primigravid vs multigravid women);  Gest2. Second trimestre at recrutiment; Gest3. Third trimester at 

recrutiment; MUAC. mid-upper arm circumference (<22 vs ≤ 22 cm) ; PTB. Pretertm birth; Rec. Recruitment; RPR. rapid plasma 

reagin.

HIV-uninfected HIV-infected

BIRTH WEIGHT-SUBMICROSCOPIC INFECTION

PRETERM BIRTH-PAST/CHRONIC INFECTION

HEMOGLOBIN LEVELS-MICROSCOPIC INFECTION

HEMOGLOBIN LEVELS-SUBMICROSCOPIC INFECTION

DIFFERENCE HEMOGLOBIN LEVELS (DELIVERY-RECRUTIMENT)-MICROSCOPIC INFECTION

DIFFERENCE HEMOGLOBIN LEVELS (DELIVERY-RECRUTIMENT)-SUBMICROSCOPIC INFECTION

95%CI 95%CI

BIRTH WEIGHT-PAST/CHRONIC INFECTION

BIRTH WEIGHT-MICROSCOPIC INFECTION
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Effect p pI Effect p pI

PG -71.84 -199.77 56.10 0.271 0.432 30.07 -201.17 261.30 0.799 0.997

MG -4.72 -123.06 113.63 0.938 29.62 -89.19 148.43 0.625

Treatment 1 -22.78 -162.52 116.95 0.749 0.630 -1.49 137.72 -140.69 0.983 0.479

Treatment 2 19.09 -91.83 130.01 0.736 70.44 -86.60 227.48 0.379

<25 years -23.26 -125.34 78.82 0.655 0.679 -20.61 -152.67 111.45 0.759 0.186

≥ 25 years 18.56 -158.06 195.19 0.837 119.66 -52.62 291.94 0.173

PG -49.67 -237.45 138.11 0.604 0.268 78.65 -264.53 421.83 0.653 0.740

MG 76.68 -50.75 204.11 0.238 13.00 -175.78 201.78 0.893

Treatment 1 85.86 -73.92 245.64 0.292 0.626 -62.99 141.96 -267.95 0.546 0.135

Treatment 2 34.61 -103.28 172.49 0.622 195.19 -80.44 470.83 0.165

<25 years 3.27 -134.70 141.25 0.963 0.271 47.42 -164.51 259.35 0.661 0.770

≥ 25 years 121.58 -43.09 286.25 0.148 -2.43 -265.58 260.71 0.986

PG -264.98 -448.60 -81.35 0.005 0.020 58.16 -581.01 697.33 0.858 0.998

MG 57.70 -40.18 155.58 0.248 59.19 -162.34 280.72 0.6

Treatment 1 -21.06 -156.75 114.64 0.761 0.905 93.60 367.26 -180.05 0.502 0.699

Treatment 2 -10.85 -121.54 99.84 0.847 11.09 -310.71 332.88 0.946

<25 years -40.94 -163.52 81.65 0.512 0.583 33.27 -270.05 336.58 0.83 0.817

≥ 25 years 5.64 -116.64 127.92 0.928 82.16 -204.88 369.20 0.574

PG 0.94 0.22 4.05 0.933 0.270 0.78 0.24 2.56 0.684 0.877

MG 2.44 0.90 6.66 0.08 0.87 0.46 1.62 0.652

Treatment 1 1.25 0.29 5.45 0.769 0.612 0.81 1.68 0.39 0.572 0.840

Treatment 2 1.93 0.72 5.18 0.189 0.90 0.40 2.02 0.799

<25 years 1.50 0.56 3.97 0.419 0.595 0.65 0.32 1.30 0.219 0.142

≥ 25 years 2.39 0.53 10.86 0.26 1.44 0.60 3.50 0.417

PG -0.59 -1.18 0.01 0.052 0.509 0.53 -0.90 1.96 0.471 0.099

MG -0.35 -0.78 0.09 0.116 -0.82 -1.59 -0.06 0.035

Treatment 1 -0.67 -1.20 -0.13 0.015 0.283 -0.82 0.00 -1.64 0.051 0.382

Treatment 2 -0.29 -0.75 0.17 0.211 -0.20 -1.34 0.95 0.734

<25 years -0.61 -1.05 -0.16 0.007 0.183 -1.47 -2.35 -0.59 0.001 0.008

≥ 25 years -0.14 -0.69 0.41 0.618 0.36 -0.69 1.40 0.501

PG 0.44 -0.17 1.05 0.159 0.062 -1.47 -4.10 1.17 0.274 0.504

MG -0.20 -0.54 0.14 0.243 -0.52 -1.44 0.39 0.262

Treatment 1 0.22 -0.26 0.70 0.37 0.131 -0.34 0.78 -1.46 0.555 0.442

Treatment 2 -0.24 -0.61 0.14 0.219 -1.01 -2.32 0.31 0.133

<25 years -0.24 -0.65 0.18 0.261 0.230 -1.39 -2.64 -0.15 0.028 0.104

≥ 25 years 0.09 -0.31 0.49 0.649 0.02 -1.16 1.20 0.976

PG -0.35 -1.01 0.30 0.287 0.226 2.14 0.64 3.65 0.005 0.001

MG -0.84 -1.32 -0.37 0.001 -0.72 -1.53 0.08 0.078

Treatment 1 -0.92 -1.51 -0.32 0.003 0.460 -0.72 0.14 -1.59 0.102 0.036

Treatment 2 -0.63 -1.13 -0.13 0.014 0.85 -0.36 2.05 0.171

<25 years -0.79 -1.28 -0.29 0.002 0.633 -0.84 -1.77 0.09 0.077 0.062

≥ 25 years -0.60 -1.21 0.01 0.054 0.52 -0.58 1.63 0.353

PG 0.89 0.22 1.56 0.009 0.020 -1.23 -4.00 1.54 0.383 0.572

MG -0.27 -0.64 0.09 0.143 -0.39 -1.35 0.57 0.427

Treatment 1 0.41 -0.12 0.94 0.125 0.035 -0.27 0.91 -1.45 0.655 0.650

Treatment 2 -0.29 -0.70 0.13 0.171 -0.69 -2.07 0.70 0.331

<25 years 0.03 -0.43 0.49 0.903 0.713 -1.22 -2.53 0.08 0.066 0.129

≥ 25 years -0.08 -0.53 0.36 0.71 0.16 -1.08 1.40 0.804

pI, p value for the interaction

Microscopic infection

HIV-uninfected HIV-infected

95%CI 95%CI

Bith weight

Past/Chronic infection

Microscopic infection

Submicroscopic infection

Preterm birth

Past/Chronic infection

Hemoglobin level at delivery

Submicroscopic infection

Difference in Hemoglobin level

Microscopic infection

Submicroscopic infection

PG, Primigravid; MG, Multigravid; Treatmen 1: Sulphadoxine-Pyrimethamine in HIV-uninfected and placebo in HIV-infected; 

Treatment 2: Mefloquine.
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No Yes p No Yes p

 (n=2598)  (n=946)  (n=258)  (n=768)

Antimalarial 1 1737 (67) 629 (66) 0.840 124 (48) 390 (51) 0.472

Antimalarial 2 861 (33) 317 (34) 134 (52) 378 (49)

2.4 (1.7) 2.4 (1.6) 0.733 2.8 (1.5) 2.9 (1.5) 0.870

23.7 (6.2) 23.5 (6.0) 0.482 25.9 (5.4) 26.1 (5.6) 0.592

25.8 (3.3) 25.8 (2.9) 0.804 26.7 (2.5) 26.7 (2.7)

   

No 965 (37) 333 (35) 0.288 88 (34) 250 (33) 0.647

Yes 1631 (63) 613 (65) 170 (66) 518 (67)

RPR, n (%)        

Positive 44 (2) 9 (1) 0.253 13 (5) 39 (5) 1.000

Negative 2522 (97) 928 (98)    

UNK 30 (1) 9 (1) 242 (95) 726 (95)

       

No 969 (37) 371 (39) 0.309 51 (20) 142 (18) 0.646

Yes 1627 (63) 575 (61) 207 (80) 626 (82)

   

Negative 2008 (95) 898 (95) 0.788 153 (96) 740 (97) 0.477

Positive 108 (5) 45 (5) 7 (4) 25 (3)

   

Negative 1729 (95) 898 (96) 0.350 93 (96) 741 (97) 0.533

Positive 94 (5) 40 (4) 4 (4) 23 (3)

     

Negative 1746 (96) 895 (96) 1.000 101 (96) 741 (98) 0.291

Active  81 (4) 41 (4) 4 (4) 16 (2)

   

<399 47 (18) 181 (24) 0.265

400/999 63 (24) 183 (24)

1000/9999 82 (32) 243 (32)

10000/max 47 (18) 123 (16)

UNK 19 (7) 38 (5)

   

<350 99 (38) 279 (36) 0.733

350/max 148 (57) 460 (60)

UNK 11 (4) 29 (4)

HIV-uninfected HIV-infected

Included Included

IPTp, n (%)

Parity, mean (SD)

Age (years), mean (SD)

Anemia at recruitment, n (%)

Peripheral infection by microscopy, n (%)

Placental infection by microscopy, n (%)

Antimalarial: 1=Mefloquine and 2=Sulphadoxine-Pyrimethamine for HIV-; 1=Placebo and 

2=Mefloquine for HIV+

CD4 (cells/µl) at baseline, n (%)

Viral Load (copies/mL) at baseline, n (%)

MUAC (cm), mean (SD)

Literate, n (%)

Placental histology, n (%)

IPTp, Intermittent preventive treatment; MUAC, Mid-upper arm circumference; RPR, Rapid plasma 

reagin; 
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Neg Pos Total Neg Pos Total Neg Pos Total Neg Pos Total Neg Pos Total

Peripheral qPCR

Negative

n 238 3 241 233 1 234 324 1 325 318 6 324 403 1 404

% 68 1 91 0 95 0 91 2 97 0

Positive

n 82 24 106 12 10 22 9 6 15 14 11 25 5 7 12

% 24 7 5 4 3 2 4 3 1 2

Total 320 27 347 245 11 256 333 7 340 332 17 349 408 8 416

Neg Pos Total Neg Pos Total Neg Pos Total Neg Pos Total Neg Pos Total

Placental qPCR

Negative

n 244 6 250 229 3 232 322 1 323 319 5 324 402 1 403

% 71 2 91 1 95 0 91 1 97 0

Positive

n 78 17 95 15 6 21 10 7 17 16 11 27 4 6 10

% 22 5 6 2 3 2 5 3 1 1

Total 322 23 345 244 9 253 332 8 340 335 16 351 406 7 413

Placental smear

HIV-uninfected HIV-infected

Benin Gabon Mozambique Kenya Mozambique

Peripheral smear at delivery


