Diabetes Care

e1

Maternal Circulating Transthyretin
Level Is Longitudinally Associated With
Increased Risk of Gestational Diabetes
Mellitus: It Is Not Just an Indicator of
Nutritional Status
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Using logistic regression, we analyzed
the association between TTR status
(evaluated by TTR/TP and TTR/Alb) and
risk of GDM based on a 75-g oral glucose
tolerance test (OGTT) at 24–28 gestational weeks. Further multivariate linear
regression analysis explored the relationship of TTR status to fasting blood glucose
(FBG) and 1-h and 2-h postload blood glucose (PBG) in all subjects and three prepregnancy BMI (pre-BMI) subgroups.
Serum TTR levels ranged from 130 to
380 mg/L in our study. After adjustment
for covariates, the odds ratios (ORs) of
GDM, comparing highest with lowest
quartile of TTR status, were 1.94 (95%
CI 1.06, 3.71) for TTR/TP and 2.25 (95%
CI 1.21, 4.19) for TTR/Alb (Fig. 1A). Further analysis after adjustment for multiple variables revealed that both TTR/TP
and TTR/Alb were associated with PBG
but not FBG. In all participants, TTR/TP
was related to 1-h PBG (b 5 0.18, P 5
0.02) and 2-h PBG (b 5 0.19, P 5
0.0006); TTR/Alb also correlated with
1-h PBG (b 5 0.08, P 5 0.048) and 2-h
PBG (b 5 0.12, P 5 0.0002). The results
of the subgroup analysis are displayed in
Fig. 1B.

Our studies found for the ﬁrst time
that high TTR levels (even within the upper limit of normal) were positively associated with increased risk of GDM. We
also found that high serum TTR was involved in PBG upregulation rather than
FBG. The results overturn our traditional
understanding of TTR and indicate to
clinicians that higher serum TTR not
only means better nutritional status
for pregnant women but also may represent a higher risk of GDM. In addition, TTR may serve as a useful indicator
of GDM in the future if demonstrated in
early pregnancy by more intensive studies. Our study also indicates that decreasing circulating TTR levels may be a promising
therapeutic approach for the treatment
of GDM in accordance with a recent research (5). However, the current study
only heralds the beginning of a new research direction. There are few studies
focused on the association between TTR
and diabetes. More human studies, especially large prospective studies with earlypregnancy women, are needed to conﬁrm our results. Moreover, subsequent
related studies should not be limited to
pregnant women. The results should be
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e-LETTERS – OBSERVATIONS

Transthyretin (TTR) is a carrier protein
that transports thyroid hormones and
retinol. Conventionally, a higher serum
TTR level is usually taken as a sensitive
clinical indicator of better protein nutritional status (1). However, emerging evidence has given us clues that TTR may
contribute to gestational diabetes mellitus (GDM) (2–5). If this is the case, our
previous “good impression” of TTR might
be overturned. However, few populationbased studies have focused on this issue.
In this prospective cohort study, we
measured serum TTR, total protein (TP),
albumin (Alb), and other parameter levels
in the regular antenatal liver and renal
function (LRF) test at 13–20 gestational
weeks in 1,914 pregnant women (aged
18–45 years) belonging to the ongoing
Tongji Maternal and Child Health Cohort
(TMCHC) study in China. All procedures
performed in studies involving human
participants were in accordance with the
ethical standards of the ethics review
committee of Tongji Medical College of
Huazhong University of Science and Technology and with the 1964 Declaration of
Helsinki and its later amendments or
comparable ethical standards.
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Figure 1—Logistic associations between serum TTR status and risk of GDM (A), and multivariate linear associations between serum TTR status and
serum glucose levels in pre-BMI subgroups (B). In A, model 1 ORs were adjusted for BMI at LRF test, change rate of BMI from LRF test to OGTT test,
and other demographic and anthropometric parameters based on the crude model; model 2 ORs were further adjusted for LRF parameters based on
model 1. Panel B shows b values adjusted for pre-BMI, change rate of BMI from fertilization to LRF test, change rate of BMI from LRF test to OGTT
test, other demographic and anthropometric parameters, and LRF parameters.

validated in the general population and/or
in different races. Extensive further research is also needed to explore the possible pathological mechanisms underlying
the association between serum TTR and
GDM as well as PBG upregulation.
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