Network analysis reveals a complex relationship between the cervicovaginal
environment, body mass index (BMl), and spontaneous preterm birth (SPTB)
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Introduction
Studies report an association between vaginal health
(Lactobacillus crispatus dominance) with term pregnancy,

Network analyses

Model validation — SPTB prediction

1.00 -
and a diverse microbiome or L. iners with SPTB [1-7]. Mkt i
However, some women who deliver at term (often those MEtan ol B - =
re p o) I’tl N g Afrl can ance Stl’y) p rese nt W|th 3 d iV erse MEblue (102008) (2050.00) (e ie00) (493003 (652005) (355602 (352602 (@702 (126003 (22100 (16502) (373002) (e61e.02) (0.620.03) (1.230.04 0.75
microbiota/L iners dominance regardless of pregnancy MEpurple - B o - = o
o Ut come. A more |n _ d e pth |nV e Stl g 3 t| on o f th e va g' n al MEred R A (450003 (471002 (D003 (T.06003) (230603 (236003 (117003) (110008 (116003 (216002) (420t (541003 (20700%) (@Ble0d) 403 (O0iet (125008) (108003 (1.7002) 285m02) =
. o . . . MEturquoise (541009 (001608 (2950.08) (10502) (2990.09) . (3.540:08) (7.580.05 (41004 (3916.06) (286004) (B2 (123002 (141003) (553603) - (151603) (4.900.09) . (8.250.05) (42002 (301004 (6550 (10%02) (381602) E
environment and clinical phenotyping is needed. = 550
. . . ME (255002 @702 (187003 — O { -
We interrogated the complex relationship between the o S
. . . MEpink (156602) (940003 (220602 (210804 (147003 (1.7702) (05005}
cervico-vaginal fluid (CVF) metagenome, o
. . MEblack (146002 (1300.02) (32902) (4 9i002) (244009
metabolome, inflammatory markers, BMI, and SPTB using i 0.25
. . . MEbrown 2 5002) (235000) — S -
network analysis. We undertook a validation study of our '
. . . . MEmagenta (1 dbo-04 (350002) (@51003) (@80T (161n02)
metabolite-based biomarker test for prediction of SPTB [1]. -
salmon (63500 (4 13003) (44502) (4450.02)
MEyellow S o2k e " - 0.00 -
| | | | |
o O .& S F XX Q@@ %@ @ 2@ L@ @ LL L LE @ Q@ L LA DAL OO0 DN A 0.00 0.25 0.50 0.75 1.00
- : WO EFFLS T FECFTE TS FEEFTE FEE T FF IR E CF S I e
Socio-demographics Q(\&oi\oq}\;o@‘ S W v\;@(b \,@QZ@@@ S FF T IV evi &’% s /\’0/\\0&2 PSS A 1-specificity
AN < ]
P value by S8 In this cohort, BMI alone has a modest performance (ROC area 0.76 (95% CI
outcome B. Weighted gene correlation network 0.65-0.88). Validation of our previous composite-metabolite model showed
3085 % 5.93 30862619 30851 598 0.953 Bxg“gg;i%jwmygymw analysis (WGCNA, 9) was performed to moderate performance (ROC area 0.68 (95% CI 0.56-0.81)) that was
Maternal age (n=59) (n=28) (n=87) — s investigate patterns of co-occurrence iImproved with the inclusion of BMI (ROC area 0.81 (95% C1 0.71-0.91).
(mean x stdev) . . .
"R and Inter-relationships among
BM| 27.37 £5.84 32.44 £5.50 28.(96;66).18 0.000149 e CerV|Covag|nal mlcrOblal SpeC|eS (A and
n= S —_ S pesE . . .
(mean : stdev) e B). Distinct modules of highly correlated C lusi
991(::558())98 110(4;1;:)604 102;51;;618 0.678 s e species identified (A and B) and their oncuwusions
mean £ atdev) — associations with clinical factors such
i S e : WGCN analysis provides insight into how bacterial networks shape the
g as, birth outcome, BMI, and features of . . . . . .
5 . Megssphaers genamosp. . . -
Risk status at enrolment . ( | ( | — the vaginal environment (NMR cervico-vaginal environment and influence cervical length and gestation at
0 (0% 24 (85.71% 24 (27.59% i  Posenin it ] I I I I I I I
High risk E— metabolome [1], cytokines and other bblrth. Thlf Work.hlghlldght?lthe mflgence c;f:Ml onrt]he vaglr.fl e-nVIr?anTﬁnt
i 59 (100%) 4 (14 .29%) 63 (72.41%) inflammatory markers measured using ( acteria spemeg and inflammation) and hence the contribution o to
b //‘_ multlplex ELISA [1 O]) increased SPTB risk.

A subset of 87 women self-reporting African ancestry (with clinical data and 10-15*® week
CVF samples) were identified from the INSIGHT cohort [8]
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