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Abstract

This commentary is an author response to Lu and Wang, regarding the manuscript entitled
‘Cardiovascular risk factors in offspring exposed to gestational diabetes mellitus in utero:
Systematic review and meta-analysis’. We address their concern regarding duplication of
studies in the meta-analysis and the quality of included studies.

Dear editor,
We thank Dr. Lu and Dr. Wang for their comments regarding our systematic review and

meta-analysis on cardiovascular disease in offspring exposed to gestational diabetes mellitus
in utero.1 Their comments highlight important considerations regarding study quality in sys-
tematic review and meta-analyses and statistical methods put in place to address low-quality
studies.

Although we have already specified our methodology regarding including publications of
multiple cohorts in the meta-analysis, we appreciate the opportunity to provide further clarity.
There has been the understanding that the cohort publications published by Krishnaveni et al.,
Tam et al. and Vohr et al., which we have included in our systematic review, have been doubly
reported in the meta-analysis.2-9 In our methods under the ‘included studies’ header, it states
that ‘when the same cohort was reported in multiple publications at different ages, the study
reporting on the older age group was included in the meta-analysis’. We only used the publi-
cations of Krishnaveni et al.4 and Tam et al. 7 in our meta-analysis as these studies have data on
the most recent follow-up (i.e., 15 years of age for both cohorts).3,7 The publications that have
been mentioned in the previous commentary are only reported as supplementary data
(Supplementary Table 1) but not in the meta-analyses. The Vohr et al. studies are also only
reported in the supplementary data. We included 59 studies from 54 cohorts in our systematic
review, and only 25 studies were used in themeta-analysis (Fig. 1). The reasons for not including
34 studies in the meta-analysis include but are not limited to: (1) reporting the cohort at an
earlier follow-up and thus not being the most recent publication with the oldest follow-up
age (in the case of Krishnaveni and Tam studies); (2) some studies not reporting a control group
value (in the case of Vohr et al.9); (3) studies only including adjusted mean values that we could
not incorporate in ameta-analysis due to limitation in the number of studies; (4) being unable to
include median and interquartile range values in the analysis. While we endeavoured to contact
authors for unadjusted and unknown values in the meta-analysis, we received a 44% response
rate. It would be counter-intuitive to exclude these studies all together after trying to contact the
authors for appropriate data; it seemed best to report these data in a supplementary table if it was
not suitable for the analysis, thereby providing readers a more comprehensive review of the
literature. Furthermore, in our protocol, we were interested in subgroup analyses stratified
by childhood, adolescence and adulthood to determine if any of the cardiovascular risk factors
appeared at certain points during the lifecourse in offspring exposed to Gestational diabetes
mellitus in utero. However, we did not have sufficient number of studies to complete any sub-
group analyses. We have addressed this in our discussion.

The second point mentioned by Lu andWang regarding using only high-quality studies in a
meta-analysis is an important one to address. While we have included studies of varying study
quality, we must emphasise that our methods address how we handle low-quality studies. All
59 included studies have been verified by two authors and underwent quality assessment using
the Newcastle–Ottawa Scale (NOS), which is a recommended quality assessment tool used for
observational studies. The NOS broadly assesses study quality, including study selection,
definition and comparability of cases and controls, assessment and reporting of outcome.
We only found nine studies of low quality. We performed sensitivity analyses to omit all
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low-quality studies from the meta-analysis, thereby assessing
whether these studies would have influenced the effect size of
the outcomes. Performing a quality assessment of studies and
performing sensitivity analyses are common protocols for many
meta-analyses.10,11 Sensitivity analyses were done for only four
outcomes, as these were the only outcomes that included low-
quality studies. Our sensitivity analysis tables reported as supple-
mentary data show that there was no significant difference between
the effect estimates when removing the low-quality studies, based
on I2 and chi-square value. Therefore, the effect size of our meta-
analysis is unaffected by these low-quality studies. Henceforth, the
heterogeneity in these analyses needs to be explored in other avenues,
including through visual analysis of funnel plots for heterogeneity
(which in our analysis were all standard), through performing analy-
ses with values adjusted for important covariates and subgroup
analysis (both actions that we were unable to do).

Including all relevant studies and reporting them allow for an
extensive scope of the literature, and it is important to assess and
report which of this literature is high, moderate and low quality to
ensure that clinical decision-making is based on the best-quality
evidence.

References

1. Pathirana MM, Lassi ZS, Roberts CT, Andraweera PH. Cardiovascular risk
factors in offspring exposed to gestational diabetes mellitus in utero:
systematic review and meta-analysis. J Dev Origins Health Dis. 2020,
1–18. doi:10.1017/s2040174419000850.

2. Krishnaveni GV,Hill JC, Leary SD, et al.Anthropometry, glucose tolerance,
and insulin concentrations in Indian children: relationships to maternal
glucose and insulin concentrations during pregnancy. Diabetes Care.
2005; 28(12), 2919–2925.

3. Krishnaveni GV, Veena SR, Hill JC, Kehoe S, Karat SC, Fall CH.
Intrauterine exposure tomaternal diabetes is associated with higher adipos-
ity and insulin resistance and clustering of cardiovascular risk markers in
Indian children. Diabetes Care. 2010; 33(2), 402–404.

4. Krishnaveni GV, Veena SR, Jones A, et al. Exposure to maternal gestational
diabetes is associated with higher cardiovascular responses to stress in
adolescent Indians. J Clin Endocrinol Metab. 2015; 100(3), 986–993.

5. Tam WH, Ma RCW, Ozaki R, et al. In utero exposure to maternal hyper-
glycemia increases childhood cardiometabolic risk in offspring. Diabetes
Care. 2017; 40(5), 679–686.

6. Tam WH, Ma RCW, Yang X, et al. Glucose intolerance and cardiometa-
bolic risk in children exposed to maternal gestational diabetes mellitus
in utero. Pediatrics. 2008; 122(6), 1229–1234.

7. Tam WH, Ma RCW, Yang X, et al. Glucose intolerance and cardiometa-
bolic risk in adolescents exposed to maternal gestational diabetes: a15-year
follow-up study. Diabetes Care. 2010; 33(6), 1382–1384.

8. Vohr BR, McGarvey ST, Garcia Coll C. Effects of maternal gestational
diabetes and adiposity on neonatal adiposity and blood pressure. Diabetes
Care. 1995; 18(4), 467–475.

9. Vohr BR,McGarvey ST, Tucker R. Effects of maternal gestational diabetes on
offspring adiposity at 4-7 years of age.Diabetes Care. 1999; 22(8), 1284–1291.

10. Aceti A, Santhakumaran S, Logan KM, et al. The diabetic pregnancy and
offspring blood pressure in childhood: a systematic review and meta-
Analysis. Diabetologia. 2012; 55(11), 3114–3127.

11. Bellamy L, Casas JP, Hingorani AD, Williams D. Type 2 diabetes mellitus
after gestational diabetes: a systematic review and meta-analysis. Lancet.
2009; 373(9677), 1773–1779.

Journal of Developmental Origins of Health and Disease 245

https://doi.org/10.1017/S2040174420000185 Published online by Cambridge University Press

https://doi.org/10.1017/s2040174419000850
https://doi.org/10.1017/S2040174420000185



