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L E T T E R  T O  T H E  E D I T O R

Response to “More evidence is needed for the association 
between serum myasthenia gravis and adverse pregnancy, 
delivery and neonatal outcomes”

We thank the authors for their interest and will clarify the issues 
raised in the letter [1]. The authors write that “the criteria employed 
for variable selection remain undisclosed”; however, we depicted 
the reasoning behind our choice of confounders in the directed 
acyclic graph (DAG) which accompanied the study (Figure S1). This 
DAG clarifies which confounders were adjusted for in accordance 
with the STROBE guidelines. The paths in the DAG show the flow of 
causality and bias and were used to guide the subsequent statistical 
analysis [2, 3].

We used the classical definition of a confounder: a variable asso-
ciated with the exposure, associated with the outcome, and not on 
the causal pathway (not an intermediate). Marital status, infant sex 
and household income can influence pregnancy outcomes, but these 
are not (based on the literature) associated with the risk of develop-
ing maternal myasthenia gravis (MG). In the DAG, we showed that 
marital status (cohabitation) influences pregnancy outcomes but not 
maternal MG. Infant sex does not influence maternal MG. Arguably, 
the chronic illness MG could affect household income, which could 
affect pregnancy outcomes. Still, household income would be an in-
termediate on the causal pathway and not a true confounder. One 
should not adjust for intermediates in the logistic regression model 
because the “intermediate path” is open and is part of the total ef-
fect of the exposure on the outcome.

The authors suggest using various statistical methods to tell us 
which risk factors to include as confounders. In fact, the suggested 
methods are known to introduce bias [4, 5]. One must distinguish 
between etiological research and prediction research. In etiological 
research, data-driven analyses do not work to select confounders; 
we need causal information from outside the data based on prior 
biological knowledge. The aim of this study is causal inference (eti-
ological research) and not prediction. Our research question was 
to investigate if there is a causal association between maternal MG 
and adverse pregnancy outcomes. We used the DAG to display our 
prior biological knowledge. As confounders are based on biological 
knowledge, they are interesting to debate.

Regarding the suggestion of using a pseudo R2, we do not see the 
relevance. Model fit of the statistical model is crucial in prediction 
research but not important in etiological research. For etiological re-
search, we include variables if they are considered confounders by 
the DAG. Pseudo R2 and other goodness of fit measures are mostly 
useful in prediction modeling [6].

Finally, we agree that maternal use of MG medications may 
influence neonatal outcomes; however, this was not our research 
question. We did not find any higher rates of congenital malforma-
tions in the infants of mothers with MG. We only had data on MG 
medications taken during pregnancy and not before conception. 
Mycophenolate mofetil was not used during pregnancy by any 
of the women with MG. We agree that medication is a topic of 
great interest to patients and physicians and our next paper will 
look in greater detail at maternal use of MG medications during 
pregnancy.
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