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Month of Birth and Thymic Output

I t is widely acknowledged that month of birth influ-
ences the risk for developing multiple sclerosis (MS)
later in life. This has been consistently shown in a

number of countries and regions including England, Scot-
land, Canada, Denmark, Sweden, Sardinia, Finland, and
Australia (eReferences, http://www.jamaneuro.com). The
month of birth effect is particularly evident in England,
where the risk for MS peaks in May and drops in Novem-
ber for those born in those months.1 The biological basis
of this month of birth effect is not yet known. Because thy-
mic development mainly occurs in utero and is suscep-
tible to intrauterine exposures,2 we sought to assess whether
the month of birth has any effect on thymic function. Given
the evidence accumulating for vitamin D deficiency in the
etiology of MS,3 we also investigated whether vitamin D
levels were associated with thymic output.

Methods. The basic mechanism for generating T-cell re-
ceptors (TCRs) during T-cell development provides an as-
say to measure thymic output.4 Signal sequences flanking
the TCR gene segments in their germline configuration are
cleaved during TCR production and join to form extra-
chromosomal DNA circles termed signal joint TCR exci-
sion circles (sjTRECs).4 Cord blood was obtained from 50
healthy white individuals born in November and 50 born
in May between 2009 and 2010 in London after ethical
approval. CD4� and CD8� T-cell populations were sepa-
ratedusingmagneticmicrobeads.QuantificationofsjTRECs
in CD4� and CD8� populations was performed by real-
time quantitative polymerase chain reaction. Samples were
analyzed in duplicate. Concentrations of 25-hydroxy-
vitamin D were measured by isotope-dilution liquid chro-
matography–tandem mass spectrometry.

Results. We observed a significantly greater number of
sjTRECs in CD4� and CD8� cells from individuals born
in May compared with those born in November
(P=5.5�10�5 and P=1.2�10�6, respectively;Table). In-
dividuals born in May had significantly less circulating
25-hydroxyvitamin D than those born in November
(P=.02), and there was also an inverse correlation be-
tween 25-hydroxyvitamin D and CD4� and CD8�
sjTRECs (Spearman rho=�0.37, P=.009; and Spear-
man rho=�0.4, P=.004, respectively).

Comment. By looking at TRECs, we observed that month
of birth has a significant effect on thymic output. We hy-

pothesized that birth month influences T-cell produc-
tion and may impair T-cell central tolerance and/or T-
regulatory/T-effector cell balance, predisposing to MS.
These findings are particularly interesting given the re-
cent observation that MS-associated genes are active in
cord blood T cells.5 Taken together, these data highlight
how genetic and environmental risk factors act in the same
cell types and interact in the etiology of MS. Interest-
ingly, the risk for immune conditions other than MS, in-
cluding type 1 diabetes mellitus, rheumatoid arthritis, and
ulcerative colitis, is also higher in spring-born individu-
als, suggesting the presence of shared etiologic path-
ways across these disorders.6,7

Vitamin D may be the driver of this effect. Notably,
genetic regions associated with immune-mediated dis-
eases, including MS, are significantly enriched for vita-
min D–receptor binding sites, and vitamin D is able to
regulate the expression of hundreds of genes, many of
which play roles in T-cell and B-cell development.8 Ani-
mal studies have shown that in utero vitamin D defi-
ciency has a significant effect on the developing im-
mune system.9,10 To our knowledge, our findings represent
the first direct evidence suggesting that the same hap-
pens in the developing human immune system. In sum-
mary, our data supports a role for vitamin D underlying
the month of birth effect in MS through effects on thy-
mic development and T-cell production. Long-term pro-
spective studies should be initiated to investigate the ef-
fect of gestational vitamin D supplementation on thymic
output and, ultimately, the subsequent risk for MS.
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Table. CD4� and CD8� sjTRECs and 25-hydroxyvitamin D
Among Individuals Born in May and November

sjTRECs/100 000
Cells, Mean (95% CI)

Monthly 25-hydroxyvitamin D,
Mean, nmol/L

November
CD4� 11 089 (10 205-11 973)

50.9
CD8� 10 414 (9509-11 319)

May
CD4� 19 547 (17 609-21 485)

38.4
CD8� 25 520 (22 488-28 552)

Abbreviation: sjTRECs, signal joint T-cell receptor excision circles.
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COMMENTS AND OPINIONS

Psychogenic Nonepileptic Seizures:
The Name Matters

I read with interest the recent commentary by
O’Hanlon et al.1 The authors make a passionate ar-
gument for abandoning the term pseudoseizure and

replacing it with psychogenic nonepileptic seizure. While
I agree with the authors that the term pseudoseizure is
misleading and implies that the patient is intentionally
feigning an illness (in this case seizures), the authors’ pro-
posed terminology of psychogenic nonepileptic seizure
is not free of controversy itself. It assumes that the pa-
tient’s typical event is psychogenic in origin. The word
seizure at the end of the term risks sending a mixed mes-
sage to the patient and family (“You do not have a true
seizure, but rather some other kind of seizure”), ad-
versely reinforcing the disease process. If after investi-
gations the patient’s typical events are determined to be
nonepileptic, the term nonepileptic event should be used.
Events that are clearly physiological, such as tremors, my-
oclonus, dystonia, or other movement disorders, should
be referred to as a physiological nonepileptic event until
better characterized by additional testing. Psychogenic
nonepileptic events should be the preferred term if typi-
cal events are clearly psychogenic in origin. Whether the
underlying etiology is a conversion, somatoform, or fac-
titious disorder can then be determined, further refin-
ing the diagnosis and guiding treatment forward.
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