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Vulvovaginal yeast infections
in pregnancy and perinatal
outcomes: a systematic
review and meta-analysis
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Outline

= Relevance of vulvovaginal yeast infections in pregnancy
= Methods of the systematic review

= Results

= Discussion
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Gram-stained Candida albicans from a
vaginal swab?
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Background

= Perinatal outcomes: between 22 weeks gestation

until 28 days after birth' Diarrhes AN
] p | % abnormalities
= Preterm birth (<37 weeks gestation)’ Tetanus Preterm birth
2% complications

5%
= Preterm birth complications:

= most common cause of neonatal death?
. Intrapartum-related
= a global health priority? complications

= Preterm birth is multifactorial, linked to infections* Global distribution of neonatal
deaths, by cause, 20132

1) WHO, ICD-10-CM 2022 3) United Nations 2015. Transforming our world: the 2030 agenda for sustainable development Slide 4 of 14
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Direct pathogenic effect and/or mediated through inflammatory cytokines


Background

= Vulvovaginal yeast infections
= common during pregnancy’
= cause inflammation’

= |[nflammatory molecules can cause a response Candidiasis of the cervix*®
in the uterus,? such as preterm birth

= Schuster et al. (2020) found no association of Candida colonization in
asymptomatic pregnant women with preterm birth3

» 15 studies, odds ratio 1.10, 95% confidence interval 0.99-1.22

1) Chatzivasileiou P, Mycoses 2019 3) Schuster HJ, American Journal of Obstetrics & Gynecology MFM 2020 Slide 5 of 14
2) Romero R, BJOG 2006 4) Powell K, British Journal of Nursing 2010 WWW.IUSTI2022ZIMBABWE.COM
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Methods

= Objective of systematic review with meta-analysis: to investigate
associations between symptomatic and asymptomatic vulvovaginal yeast
infections in pregnancy and perinatal outcomes

= Data extraction: observational studies, search 8 databases, until 1 July 2022:

= Medline = Embase = ClinicalTrials.gov = African Index Medicus
= PubMed = CINAHL = Cochrane Library = LILACS

= Study eligibility: Studies that included pregnant women who were tested for
vaginal yeast infection and reported on defined perinatal outcomes
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Methods

= Primary outcome: preterm birth

= Secondary outcomes: 8 pregnancy and neonatal outcomes:

» spontaneous abortion * Preterm premature rupture of membranes (PPROM)
= stillbirth = premature rupture of membranes (PROM)
= |ow birth weight » placental inflammation

= small for gestational age = neonatal death

= Data synthesis: Meta-analysis using a random effects model, estimate
summary odds ratio (OR) with 95% confidence interval (Cl)
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Results

c
: 9
- Umque records found: 3909 g Records identified ‘ Duplicates removed
= Studies included: 57 =4l | (n = 6968) 1 (n = 3059)
S
= Study year: 1965-2021 Records screened Records excluded
(n = 3909) (n = 3717)

A 4

Reports assessed for eligibility Reports excluded
(n=192) (n=1395)

= Number of countries: 27

v

Studies included
(n = 587)

= Median study size: 347,
interquartile range 200-1000

\ 4 \ 4
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Results

Study design

1st trimester
12

Gestational age
at specimen

collection

3rd trimester
28

Diagnostic method Women with

ot repo
8

er

sighs/symptoms
included

not reported
36

S
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Experimental Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Kiss, H, 2004 27 523 146 3552 4— 1.27 [0.83; 1.94] 4.6%
Farr, A, 2015 114 1142 636 6708 1.06 [0.86; 1.31] 5.4% H
Rzrt:ens, CL, 2011 5 98 15 401 B 1.38 [0.49; 3.90] 2_30/2 asymptomatlc women
R l l Payne, MS, 2016 7 70 6 117 —_4—— 2.06 [0.66; 6.38] 2.1% 0
e S I tS Ra¥1dom effects model 1833 10778 o ’ OR 1 '1 2! 95 A) CI 0'94-1 '35
Heterogeneity: I?=0%, t° =0, p =0.60
Cotch, MF, 1998 133 1139 1394 12146 1.02 [0.84; 1.23] 5.5%
Garay, G, 2011 3 30 3 112 +——=—— 4041[077;21.12] 12%
Goel, JK, 2018 35 97 304 403 = 0.18 [0.11; 0.29] 4.4% o :
U n iva riable Poojari, VG, 2020 8 40 32 188 R 1.22 [0.51; 2.89] 28% <50% Symptomatlc women
Mai , A, 2001 24 74 76 188 —t 0.71 [0.40; 1.25] 4.0% 0
R:\I/T:\(c)i?gs J, 2021 85 333 217 911 = 1.10 [0.82; 1.46] 5_10/5 OR 089, 95A) CI 0.48-1.64
Li, H, 2022 18 177 113 1497 <Aj>— 1.39 [0.82; 2.34] 4.2%
t I H Random effects model 1890 15445
me a'a na yS IS Heterogeneity: /% = 89%, 1> = 0.5682, p < 0.01
_ 250% symptomatic women
Ghaddar, N, 2020 15 24 72 141 160 [0.66; 3.89] 2.8%
of preterm birth ' _OR1.60, 95% CI 0.66-3.89

symptomatic, % not reported
Tellapragada, C, 2017 7 9 47 673 — 1.11 [0.49; 2.54] 3.0%

b s m to m s McGregor, JA, 1990 3 84 30 109 —‘*<—:‘> 0.10 [0.03; 0.33] 1.9%
Random effects model 175 782 0.34 [0.03; 3.72] 4.8%
Heterogeneity: /% = 90%, 12 = 2.6724, p < 0.01

not reported/unclear

Schwab, FD, 2016 12 33 11 29 — 0.94 [0.33; 2.63] 2.3%
Thomas, MM, 2015 2 4 28 56 —_— 1.00 [0.13; 7.60] 0.9%
Czajka, R, 2010 8 22 98 233 —u— 079 [0.32; 1.95] 2.7%
N um be r of Giraldo, PC, 2012 10 23 39 71 —= 063 [0.24: 163] 26%
Hizkiyahu, R, 2020 5 102 10 102 — e 047 [0.16; 1.44] 2.1%
Holst, E, 1994 3 15 19 72 —t 070 [0.18; 2.74] 1.6%
. . McDonald, HM, 1992 23 137 112 649 — 0.97 [0.59; 1.58] 4.3%
studles Included Meis, PJ, 1995 27 618 100 2311 . 3 1.01 [0.65; 1.56] 4.5%
Nadisauskiene, R, 1995 23 29 189 245 — 114 [0.44: 2.93] 2.6%
Rasti, S, 2014 14 49 26 101 —= 115 [0.54: 2.48] 3.2%
i : Sandeva, M, 2016 5 11 30 59 —a— 081 [022; 2.93] 1.7%
in an al Sis: van Rensburg, HJ, 1992 12 32 24 124 = 250 [1.08; 5.81] 2.9%
y . Tellapragada, C, 2016 7 84 47 626 —— 112 [0.49; 2.57] 3.0%
Rittenschober-Bohm, J, 2018 57 505 235 3138 - 157 [1.16; 2.13]  5.1%
Usui, R, 2002 76 462 266 1496 &= 091 [0.69; 1.20] 5.2%
3 1 Payne, MS, 2021 17 149 101 787 - 087 [051; 1.51] 4.1%
Thakur, M, 2021 7 13 93 187 1.18 [0.38; 3.64] 2.1%
Random effects model 2288 10286 1.05 [0.87; 1.26] 50.8%

Heterogeneity: I? = 2%, 1* = 0.0271, p =042
Random effects model 6210 37432 0.97 [0.79; 1.19] 100.0%

Heterogeneity: 1? = 67%, t* = 0.1915, p < 0.01

Test for subgroup differences: Xi =2.28,df =4 (p =0.68) 0.1 051 2 10
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Results

Number of studies
included in analysis

Spontaneous abortion 4
Stillbirth 4
Preterm premature rupture of 10
membranes

Premature rupture of membranes 14
Low birth weight 8
Small for gestational age 0
Placental inflammation 2

Neonatal death 1

Odds |95% confidence
ratio interval

1.01
1.10

0.82

0.97
1.04

1.20
1.08

0.60-1.72
0.68-1.79

0.51-1.31

0.71-1.32
0.79-1.38

0.59-2.41
0.46-2.53
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Discussion

= Strengths:
= clinically relevant
= broad search strategy, contacted authors
= no language exclusion
= detall look at symptom status

= Limitations relate to assessed literature:
= reporting about symptoms is missing
= quality of the studies generally low
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Clinically relevant: easy to detect and treat if outcome can be influenced
Limited reporting: could actually not address the research question properly
Low quality (when assessing the risk of bias, bias that can over or underestimate results): diagnostic tools used, load not quantified, sometimes only symptomatic tested, testing method


Conclusions

= Based on assessed literature

= no strong evidence that vulvovaginal yeast infection increases the risk
for preterm birth or other adverse perinatal outcome, irrespective of
symptoms

= Studies poorly designed to answer this research question — needs better
designed studies

= Further research required to determine association of symptomatic
vulvovaginal yeast infections and perinatal outcomes
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Further research: cytokines, co-infections, other infections, quantify load
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