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Health Consequences of Thymus Removal in Adults

To THE EDITOR: Kooshesh and colleagues (Aug. 3
issue)! found that the risks of cancer, autoim-
mune disease, and death from any cause were
higher among patients who had undergone thy-
mectomy than among controls. The authors also
found a lower diversity of T-cell receptors and a
higher frequency of proinflammatory cytokines
in the plasma in the thymectomy group. This
phenotype may be related to immunosenescence
caused by thymus removal; however, sufficient
data were not provided in this article to speculate
on the biologic processes that were involved in
these findings.

In mice, thymectomy, along with aging, in-
duces the emergence of a CD4+ T-cell subgroup
that is characterized by positivity for pro-
grammed death 1 (PD-1) and CD153 and in-
creased expression of CD44.> These cells, called
senescence-associated T cells, are implicated in
diminished acquired immunity, proinflammatory
traits, and increased risk of autoimmunity.>®
Since it is not clear whether senescence-associated
T cells are also present in patients who have
undergone thymectomy, it would be helpful if
the authors could provide data regarding PD-1,
CD153, and CD44 levels in CD4+ T cells in the
patients in their trial.
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TO THE EDITOR: As academic specialists in myas-
thenia gravis, we were interested in the study by
Kooshesh et al., which showed an increased risk
of cancer in patients undergoing thymectomy.
Most of these patients had a cancerous or sus-
pected thymic mass. We are concerned that the
findings in this nondifferentiated population
will cause confusion for patients with myasthe-
nia gravis and their clinicians. Thymectomy is
part of the established care for generalized acetyl-
choline-receptor—positive myasthenia gravis.! Con-
trary to the current study, multiple studies have
shown no increased risk of cancer from thymec-
tomy in patients with myasthenia gravis.** Evoli
et al. found more frequent extrathymic cancers in
patients without myasthenia gravis than in those
with the condition, which actually suggests a
protective effect of myasthenia gravis.> Masaoka
et al. found that thymectomy did not increase the
occurrence of cancer.? These findings align with
those of Papatestas et al.,* who found that pa-
tients undergoing thymectomy had a risk of ex-
trathymic neoplasms that was similar to that in
the general population after the second postop-
erative year. Thymectomy is safe and evidence-
based in patients with myasthenia gravis. We do
not think the results of the study by Kooshesh et
al. should dissuade such patients from receiving
this standard treatment.
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To THE EDITOR: Kooshesh et al. describe a sig-
nificant increase in death from any cause 5 years
after thymectomy in adults as compared with pa-
tients who underwent open cardiac surgery.
However, the use of patients undergoing open
cardiac surgery as a control group is problematic,
given the association of this procedure with de-
creased survival as compared with the general
population, especially during long-term follow-
up.! First, we obtained data from the comprehen-
sive Finnish national care registry and national
death registry’ regarding the long-term risk of
death from any cause among 516 patients who
had undergone thymectomy. We then used pro-
pensity-score matching?® to compare the risk with
the risks among patients who had undergone

elective cardiac surgery (Fig. 1A) and among pa-
tients who had undergone uncomplicated ingui-
nal or umbilical hernia surgery (Fig. 1B). We did
not detect any increase in mortality among the
patients who had undergone thymectomy as com-
pared with either control group. The Kaplan—
Meier plots in the article by Kooshesh et al. seg-
regate immediately after the index operations,
which may have indicated selection bias in the
cohorts that were studied. Moreover, it is some-
what biologically unfeasible that the loss of new
T-cell production per se would increase mortality
so soon after surgery since the naive T-cell popu-
lation is very long-lived.*
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Figure 1. Overall Survival among Patients Undergoing Thymectomy as Compared with Other Surgical Procedures.

Shown are adjusted Kaplan—Meier survival curves for patients undergoing thymectomy as compared with those un-
dergoing elective cardiac surgery (Panel A) or uncomplicated inguinal or umbilical hernia surgery (Panel B).
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To THE EDITOR: The study by Kooshesh and col-
leagues is yet another confirmation that organs
once thought to be rudimentary and nonfunc-
tional continue to serve hitherto unknown but
vital functions. Studies have shown that the
spleen enlarges after thymectomy, which sug-
gests that the spleen takes over some of the func-
tions of the thymus. Similarly, the thymus under-
goes compensatory hyperplasiaafter splenectomy,
presumably to serve the function it relegated to
the adult spleen. These processes would be teleo-
logically plausible, given how vital the original
functions of the thymus are known to be as one
of two primary lymphoid organs. In splenecto-
mized laboratory animals, the thymus does not
involute or involutes at a much slower rate!, once
again confirming the complementary nature of
these organs in the immune system. Thus, it
would be informative if the authors could pro-
vide data on the status of the spleens in their
study population. Is there any evidence to sug-
gest that adults who have undergone both thy-
mectomy and splenectomy have even higher risks
of the adverse consequences that are reported in
their study?
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THE AUTHORS REPLY: We appreciate the concern
that our study may be disturbing for patients and
providers for whom thymectomy is an important
part of care. Our study was not designed to char-
acterize outcomes of patients with myasthenia
gravis and should not be interpreted as evidence
of harm of thymectomy in this population. Other
studies of more modest scale and duration’? have
not indicated adverse outcomes in that group, so
the question of risk versus benefit remains unan-
swered. A prospective trial with and without thy-

mectomy involving patients with myasthenia
gravis would be needed. However, our data indi-
cate that such a study would require more than
two decades of follow-up data. This is especially
true in the context of cancer, for which the Kaplan—
Meier curves that we provide show an increas-
ingly divergent effect over time (Fig. 2B and 2C in
our article). We tempered our primary conclusion
that “when possible, preservation of the thymus
should be a clinical priority” to reflect the inher-
ent limitations in a retrospective study.

Our study evaluated risk in a diverse group of
patients undergoing thymectomy for a variety of
indications. In our subgroup analysis, we found
that the magnitude of the risks of cancer and
death were preserved regardless of whether we
included or excluded myasthenia gravis or be-
nign or malignant thymoma (Figs. S1 and S6
in the Supplementary Appendix of our article,
available at NEJM.org).

We appreciate the effort to investigate our
findings in a different cohort. Not knowing pre-
cise details of the Finnish cohort, we can only
point to issues that may account for the differ-
ences in our findings. We compared 1146 pa-
tients who had undergone cardiovascular sur-
gery of similar invasiveness and verified through
chart review that thymectomy had been per-
formed in all cases studied. We also note that
propensity-score matching has its limitations.*
As compared with exclusions and direct match-
ing, propensity-score matching may inadequate-
ly account for nonlinearity, inflate bias, or both.
Regarding the finding that the time until sur-
gery had an effect on mortality, our data on in-
flammatory cytokines suggest that the numbers
of naive T cells are not the only measure of im-
munity that is modified by thymectomy. More-
over, recent research leveraging carbon-14 dating
has shown that the human naive T-cell compart-
ment has a much higher turnover than previously
appreciated.’ This finding suggests that human
naive T-cell populations are more dependent on
thymic output than previously thought, making
it entirely feasible that the removal of the thy-
mus will have an effect on immune function.
Our study did not capture findings supporting
immune senescence because flow cytometry on
CD4+ and CD8+ lymphocytes revealed no differ-
ence in the prevalence of PD-1-positive cells be-
tween the patients who underwent thymectomy
and those who underwent control procedures.
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Omitting Radiotherapy in

To THE EDITOR: The results of the LUMINA trial
by Whelan et al. (Aug. 17 issue)! add substan-
tially to our understanding regarding which
postmenopausal patients with early-stage breast
cancer can safely avoid radiation therapy after
lumpectomy. However, few studies have shown
how age at diagnosis affects this risk. The risk of
local recurrence was similar among patients de-
fined according to age groups of 50 to 60 years
of age, 60 to 70 years of age, and older than 70
years of age in a study from London? and 60 to 69
years of age and 70 years of age or older in an
Austrian trial® and among patients 55 to 65 years
of age and older than 65 years of age in an Italian
trial.* It is thus important to know whether there
was a preponderance of local recurrence among
patients 55 to 64 years of age as compared with
older patients in the LUMINA trial before consid-
ering whether this approach should be offered
to them.

There has also been concern that the risks of
local, regional nodal, and distant recurrence will
increase substantially once endocrine therapy is
stopped, particularly for slowly proliferating can-
cers. The LUMINA investigators did not report
whether there were local or other recurrences
beyond 5 years. Such information is also impor-
tant in discussing treatment options with patients.
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THE AUTHORS REPLY: We were reluctant to report
the risk of local recurrence according to sub-
group given the relatively low numbers. The cu-
mulative 5-year incidence of local recurrence in
the ipsilateral breast among the 161 patients 64
years of age or younger was 1.4% (90% confi-
dence interval [CI], 0.4 to 3.7); the corresponding
incidence among the 339 patients older than 64
years of age was 2.8% (90% CI, 1.5 to 4.8).

With a median follow-up of only 5 years, the
number of patients in our cohort with long-term
follow-up is relatively low. In the Discussion sec-
tion of our article, we speculated on the risk of
local recurrence beyond 5 years associated with
our biomarker-driven approach. On the basis of
previous studies involving patients at low clini-
cal risk who had been treated with endocrine
therapy alone after breast-conserving surgery,
the risk of local recurrence at 5 years could
double by 10 years."* Patients are continuing to
be followed in our trial.
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