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ABSTRACT

Introduction: Thymic epithelial tumor (TET)-associated
cytopenia is rare but difficult to treat.

Methods: We performed a multicenter, retrospective study
of TET and associated forms of cytopenia in France. Cases
were collected by the French National Reference Center for
Autoimmune Cytopenia and the French National Thymic
Malignancy Interest Group (Réseau Tumeurs Thymiques et
Cancer) and through a call for cases by the French Society of
Internal Medicine.

Results: Thirty-six cases were recorded between 2002 and
2014 and followed up for a median of 38 months (inter-
quartile range, 23–106 months). Thirty-two patients un-
derwent surgery for TET, and 14 of the latter were in
complete remission at last follow-up. Cytopenia can occur
before, simultaneously, or after diagnosis of TET. The most
common types of cytopenia were pure red cell aplasia
(in 30% of cases) and Good syndrome (GS) (also in 30% of
cases). Eleven patients displayed two or more episodes of
cytopenia. Eighteen patients received steroids as their first-
line treatment, leading to a complete response in nine.
Other first-line treatments (cyclosporine and rituximab)
were less effective but should be considered as treatment
options. Infections developed in 84% of the patients with
GS; this did not appear to be related to the presence or
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absence of immunosuppressive treatment or chemotherapy.
Eight patients died during the follow-up period (two died of
cytopenia and five of infections).

Conclusions: The optimal treatment for TET-associated
cytopenia has not been clearly defined and the outcome
does not appear to be correlated with TET progression. For
GS, prophylactic immunoglobulin replacement therapy and
prophylactic antibiotic therapy can be recommended.

� 2015 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. All rights reserved.

Keywords: Thymic epithelial tumor; Pure red cell aplasia;
Good syndrome; Infectious complications
Introduction
Thymic epithelial tumors (TETs), including both

thymoma and thymic carcinoma, are rare: the overall
incidence in the United States is 0.15 per 100,000 person-
years. These tumors can be classified according to the
extent of the disease (e.g., using the Masaoka-Koga stag-
ing system, as modified in 1994) and/or the histologic
findings (e.g., using the World Health Organization local
histologic classification of thymic tumors, as updated in
2004). Thymic epithelial tumors are frequently associ-
ated with parathymic diseases (including autoimmune
manifestations); myasthenia gravis is the most frequent
condition and affects between 30% and 50% of patients
with TET.1

Thymic epithelial tumor–associated cytopenia has
also been reported (it was first described in the 1980s)
but is far less common than myasthenia gravis.2 Pure red
cell aplasia (PRCA) is defined as severe, normochromic,
normocytic anemia associated with reticulocytopenia
and the absence of erythroblasts in otherwise normal
bone marrow3; it is reportedly the second most frequent
autoimmune disease in patients with TET. A Japanese
series described the diagnosis of 41 cases of PRCA over a
16-year period.4 Other types of cytopenia have been
described, albeit usually as case reports; they include
immune thrombocytopenia,5 autoimmune agranulocy-
tosis,6 autoimmune hemolytic anemia,7 and Good syn-
drome (GS).1 The latter is a puzzling entity observed in
5% of patients with TET1; it features a combination of B
lymphopenia, variable CD8 and CD4 T-cell counts, hy-
pogammaglobulinemia, and susceptibility to infections.
The mechanisms underlying GS have not been deter-
mined. Other cases of cytopenia in patients with TET
may be variously related to pernicious anemia (also
known as Biermer anemia) and hypothyroidism.

The treatment of the rare, autoimmune forms of
cytopenia is not as well codified as that of GS. Similarly,
long-term outcomes in TET-associated, autoimmune
forms of cytopenia have not been extensively described.
We therefore decided to collect data on French cases of
TET-associated cytopenia over a 10-year period and to
describe the patients’ characteristics, treatments, and
outcomes.

Methods
Cases were identified in three settings: those diag-

nosed at the French National Reference Center for
Autoimmune Cytopenia, those recorded after a national
call from the French Society of Internal Medicine, and
those reviewed since January 2012 in the tumor board
by the French National Thymic Malignancy Interest
Group (RYTHMIC [Réseau Tumeurs Thymiques et Can-
cer]). Data concerning TET (date of diagnosis, histologic
characteristics, treatments, and outcome) and autoim-
mune cytopenia (date of diagnosis, type, clinical mani-
festations, and outcome) were collected retrospectively.

Thedateof TETdiagnosiswas considered tobe thedate
of histologic confirmation or (if biopsy or surgery was not
performed) the date on which the thymic tumor was
discovered. Thymic epithelial tumors were classified ac-
cording toboth themodifiedMasaoka-Koga staging system
and the 2004 World Health Organization classification.1

Members of the RYTHMIC network performed a
systematic, histopathological review of all cases included
in the present analysis. The study was approved by the
Internal Review Board of Gustave Roussy, and the au-
thors observed strict accordance with the Helsinki
Declaration guidelines.

For descriptive purposes, the study results are ex-
pressed as amedian (interquartile range [IQR]) or anumber
(percentage). Continuous variables were compared using
the Mann-Whitney test and categorical variables were
compared using a chi-square test or Fisher’s exact test.
Definitions
The response to TET treatment was defined in

accordance with the RECIST criteria: a complete
response (CR) corresponded to the disappearance of all
target lesions; a partial response (PR) corresponded to
at least a 30% decrease in the sum of the target lesions’
diameters (relative to the value before treatment); pro-
gressive disease (PD) was defined as an increase in the
sum of the target lesions’ diameters of at least 20%
(relative to the lowest value recorded for each individual
patient during the study); and stable disease (SD) was
defined as all cases not meeting the criteria for a CR, PR,
or PD (relative to the lowest value recorded for each
individual patient during the study and with at least 1
year between the first and last evaluation).8

Cases of autoimmune cytopenia (PRCA, immune
thrombocytopenia, autoimmune hemolytic anemia, and



Table 1. Characteristics of the 36 Patients

Characteristics
Patients
(N ¼ 36)

Median age at thymoma
diagnosis (IQR), y

55.6 (45.5–66.4)

Sex ratio, M/F 18:18
Histologic diagnosis
of TET

A n ¼ 1
AB n ¼ 9
B1 n ¼ 4
B2 n ¼ 6
B3 n ¼ 1
B1–B3 n ¼ 1
B2–B3 n ¼ 5
B3–C n ¼ 1
C n ¼ 4
NR n ¼ 4

Masaoka stage at
thymoma diagnosis

I n ¼ 11
II n ¼ 7
III n ¼ 5
IV n ¼ 8
NR n ¼ 5

Additional
thymoma treatment

Radiotherapy n ¼ 7
Chemotherapy n ¼ 4
Both n ¼ 8

Median interval between
diagnoses of TET and
first episode of cytopenia
(IQR), da

77 (-21.75 to 721.5)

Thymoma status at
cytopenia diagnosis

TET preceding cytopenia n ¼ 24
Progressive disease n ¼ 7
Stable disease n ¼ 7
Complete response n ¼ 10

Cytopenia concomitant
With TET diagnosis n ¼ 13
Not still diagnosed n ¼ 5

Type of cytopenia PRCA n ¼ 19
GS n ¼ 19
AA n ¼ 5
ITP n ¼ 4
AIHA n ¼ 2
�2 associated types

of cytopenia
n ¼ 11

Associated autoimmune
manifestations

SLE n ¼ 4
ANA n ¼ 13
SS n ¼ 1
Coombs n ¼ 2
RA n ¼ 1
MG n ¼ 12
Oral lichen planus n ¼ 4
Thyroiditis n ¼ 2
Nervous system
autoimmune
manifestations

n ¼ 3

aInterval is given as a positive number if the diagnosis of thymoma
preceded the diagnosis of cytopenia and as a negative number if
the diagnosis of cytopenia preceded the diagnosis of thymoma.
IQR, interquartile range; M, male; F, female; TET, thymic epithelial
tumor; NR, not reported; PRCA, pure red cell aplasia; GS, Good
syndrome; AA, acquired agranulocytosis; ITP, immune thrombocy-
topenia; AIHA, autoimmune hemolytic anemia; RA, rheumatoid
arthritis; MG, symptomatic myasthenia gravis or a positive test for
antibodies against the acetylcholine receptor; SLE, systemic lupus
erythematosus; SS, Sjogren syndrome; Coombs, positive Coombs
test in the absence of hemolytic anemia; ANA, positive test for
antinuclear antibodies.
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autoimmune agranulocytosis) and their response to
treatments were defined in accordance with published
consensus statements and definitions.4,9–12
Good syndrome is an adult-onset immunodeficiency
defined by low or null B-cell counts in peripheral blood,
hypogammaglobulinemia, and (in some cases) defects in
cell-mediated immunity (CD4þ T lymphopenia and an
inverted CD4þ/CD8þ T-cell ratio).13,14

Results
Incidence of TET-Associated Cytopenia

The incidence of TET-associated cytopenia could be
estimated from the RYTHMIC database. From January
2012 to October 2014, 702 cases of TET were reviewed.
Of these patients, 102 (14.5%) had autoimmune condi-
tions and nine (1.3% of all patients) presented with
cytopenia (i.e., with TET): two with autoimmune hemo-
lytic anemia, one with immune thrombocytopenia, one
with GS, and five with PRCA.

Characteristics of Patients with TET
Thanks to the efforts of the RYTHMIC network, the

French National Reference Center for Autoimmune
Cytopenia, and the French Society of Internal Medicine,
36 cases were retrospectively recorded: 18 involving
men and 18 involving women, with a median age at TET
diagnosis of 55.8 years (IQR ¼ 45.5–66.4). The TET was
localized (i.e., a Masaoka-Koga stage of I or II) in half the
cases. Type A thymoma and thymic carcinoma were less
frequent than type AB, B1, and B2 tumors. Interestingly,
type B3 was usually combined with types B1 and B2. No
one histologic form was predominant or appeared to be
associated with a specific type of cytopenia. Only four
patients (median age at diagnosis, 63 years; IQR ¼ 55.7–
67) had thymic carcinoma.

Thirty-two patients underwent surgery for TET.
Complete resection was obtained in 22 patients. One
patient refused surgery, and the tumor in three patients
was not resectable. Fifteen patients underwent medias-
tinal radiotherapy as their first-line treatment, whereas
eight patients underwent cytotoxic chemotherapy
Twenty-eight patients displayed a CR after the first
course of treatment. Thirteen patients displayed a PR or
PD and thus underwent second-line treatment (chemo-
therapy or repeat surgery). At last follow-up, 14 patients
displayed a CR, one patient displayed a PR, three pa-
tients had PD, 10 patients had SD, and eight patients had
metastatic disease. Eight patients died (six with a CR, one
with PD, and one with SD), but none of the deaths were
related to TET progression.

Characteristics of Patients with Autoimmune
Cytopenia

Forty-two cases of cytopenia were recorded. Their
characteristics are summarized in Tables 1, 2, and 3.
Cytopenia was variously diagnosed concomitantly with
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TET: within 60 days in 13 cases; before TET in five cases
(median interval, 147 days; IQR ¼ 74–664), or after TET
in 24 cases (median interval, 852 days; IQR ¼ 315–
1484). At the time when cytopenia was diagnosed, eight
of these patients had stable TET disease with metastasis,
10 were in complete remission, and seven had PD.

PRCA and GS were the most frequently observed
types of cytopenia (n ¼ 19 for each). Twenty-five pa-
tients presented with a single type of cytopenia: 11 with
GS, 11 with PRCA, two with autoimmune agranulocy-
tosis, and one with immune thrombocytopenia. Several
types of cytopenia developed in 11 patients: cytopenia
was diagnosed concomitantly in six cases and with a
median interval between diagnoses of 2013 days (IQR ¼
360–2248) in the other five cases.

Clinical autoimmune disease was observed in 23
patients (mainly myasthenia gravis [n ¼ 12] and lupus
[n ¼ 4]). Biological markers of autoimmunity (such as
antinuclear antibodies) were observed in 13 patients.

Characteristics of Patients with TET-Associated
Cytopenia but Not GS

PRCA, autoimmune hemolytic anemia, autoimmune
agranulocytosis, or immune thrombocytopenia was
diagnosed in 17 patients (Tables 2 and 4).

Eleven patients had isolated PRCA. The median he-
moglobin level at diagnosis was 7 g/dL (IQR ¼ 5.45–8.2)
and the median reticulocyte count was 7000 per mm3

(IQR ¼ 4200–11,640). The median interval between the
respective diagnoses of TET and PRCA was 170 days
(IQR ¼ –14 to 580), with PRCA diagnosed from 3 years
before TET diagnosis to 7 years after TET diagnosis. All
patients required blood transfusion. Seven patients
received first-line treatment with steroids. Other treat-
ments were rituximab (n ¼ 1) and cyclosporine (n ¼ 3).
PRCA recurred in three patients and was treated with
various medications (including danazol, immunoglobu-
lins administered intravenously, alemtuzumab, and
antilymphocyte serum [see Table 4]).

Other types of cytopenia were diagnosed in six pa-
tients: immune thrombocytopenia (n ¼ 1), autoimmune
agranulocytosis (n¼ 2), and PRCA diagnosed at the same
time as another type of autoimmune cytopenia (n ¼ 3).

Strikingly, eight patients without GS had infectious
complications; these included not only bacterial infections
but also opportunistic infections (e.g., cytomegalovirus
infection, pneumocystis pneumonia, and reactivation of
herpes zoster). It is noteworthy that eight of the patients
presentingwithTET-associated cytopeniawere also being
treated for TET at the same time (radiotherapy [n ¼ 2],
chemotherapy [n ¼ 5], and both [n ¼ 1]; see Table 2).

We compared the outcome of cytopenia as a function
of the thymoma’s response. Of the nine patients with a
CR for TET, three experienced at least one relapse of
cytopenia. One patient died from infectious complica-
tions. Of the eight patients with progressive TET, four
experienced a relapse of cytopenia. Two patients with
progressive TET died (one of infectious complications
and the other of thrombocytopenia). These two groups of
patients (CR versus progressive TET) did not differ
significantly in terms of the relapse rate (p ¼ 0.64) or the
mortality rate (p¼ 0.57). Hence, the outcome of cytopenia
did not appear to be associated with the TET response.

Characteristics of the Patients with GS
Nineteen patients (10 men and nine women; median

age, 62.3 years; IQR ¼ 53.1–68.75) had GS (see Table 3).
Eleven patients had isolated GS, and the remaining eight
had concomitant autoimmune cytopenia. The median
follow-up time was 26 months (IQR ¼ 20.5–49). All
patients had hypogammaglobulinemia. The median
immunoglobulin level was 2.75 g/L (IQR ¼ 1.625–
4.675). Lymphocyte counts and typing data were avail-
able for 16 patients: all had a low B-lymphocyte count
and 11 patients had no circulating B lymphocytes.
Twelve patients had a CD4/CD8 T-cell ratio less than 1.

Infectious disease developed in all but three of these
patients. Nineteen episodes of pneumonia (mainly
involving the bacteria Streptococcus pneumonia, Haemo-
philus influenzae, and Pseudomonas aeruginosa), three
episodes of sinusitis, and two severe soft-tissue in-
fections were reported. Opportunistic infections were
diagnosed in eight patients (cytomegalovirus in four
patients, herpes zoster in four, and atypical disseminated
mycobacterial infections in two). Fungal infections were
also observed (invasive aspergillosis in three patients
and recurrent mucosal candidiasis in three). Of the eight
patients with associated autoimmune cytopenia, six
received immunosuppressive treatment and two (with
autoimmune agranulocytosis) were treated with gran-
ulocyte colony-stimulating factor.

Only 16 patients received prophylactic immunoglob-
ulin therapy (administered intravenously or subcutane-
ously), and 10 patients received prophylactic antibiotic
therapy (cotrimoxazole [n ¼ 6], amoxicillin [n ¼ 2],
azithromycin [n ¼ 2], inhaled pentamidine [n ¼ 3], and
atovaquone [n ¼ 1]).

When we compared the two groups of patients with
GS (those with cytopenia and those without cytopenia),
there was no difference in the outcome and the number
of infections even though one group was receiving
immunosuppressive treatment for cytopenia (see
Table 3). Likewise, there was no difference in the inci-
dence of bacterial infections (p ¼ 0.52) or opportunistic
infections (p ¼ 0.68) according to whether the patients
with GS received chemotherapy for TET.

Of the five patients who died as a result of infectious
complications, four had GS. One had autoimmune



Table 2. TET-Associated Autoimmune Cytopenia

Patient Characteristics PRCA ITP AA

Multiple Episodes of
Autoimmune Cytopenia
(PRCA þ AIHA, PRCA þ ITP,
PRCA þ ITP þ AA)

No. patients 11 1 2 3
Gender, M/F 4:7 0:1 0:2 3:0
Median age (IQR), y 57.4 (45.9–64) 27.1 59.25 (48–70.4) 46 (37–53.1)
Median time between TET and

cytopenia diagnosis (IQR), d
170 (–14 to 580) –2 2082 (1259–2905) –63 (–549 to 43)

Status of thymoma at diagnosis
Progressive disease 3 2
Stable disease 1 1
Complete response 3 1
Partial response
Diagnosed very recently 3 1
Not diagnosed 1 1

Concomittant thymoma treatment
Chemotherapy 3 2
Radiotherapy 1 1
Both 1
None 6 1 2

Initial efficacy of cytopenia
treatment

Complete remission 7 1
Partial remission 3 2 2
Failure 1 1

Relapse of the cytopenia
Yes 3 1 1 2
No 8 1 1

Intercurrent infections
Yes 4 2 2
No 7 1 1
Type VZV reactivation,

bacterial pneumonia,
facial cellulitis,
CMV reactivation,
pneumocystis pneumonia

Septic shock,
pneumonia

Necrotizing angina,
pancolitis

Median time of follow-up (IQR), mo 23 (16–29) 1 11 (9.5–12.5) 34 (27–37.5)
Global outcome
Death (due to cytopenia) 2 (1) 1 (1)
Alive 9 2 3

Thymoma outcome
Progressive disease 2
Stable disease 2 1 1 1
Complete response 7 1 1
Partial response 1

Cytopenia outcome
Complete remission 6 1
Partial remission 3 2 2
Active disease 2 1

TET, thymic epithelial tumor; PRCA, pure red cell aplasia; ITP, immune thrombocytopenic purpura; AA, autoimmune agranulocytosis; AIHA,
autoimmune hemolytic anemia; M, male; F, female; IQR, interquartile range, VZV, varicella zoster virus; CMV, cytomegalovirus.
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agranulocytosis, another underwent intensive immuno-
suppressive treatment with alemtuzumab for relapsing
PRCA and chemotherapy for progressing TET, one pa-
tient received steroids for PRCA, and the remaining two
patients did not receive immunosuppressive treatment.
Immunosuppressive Treatments
With regard to immunosuppressive treatments

(Table 4), steroids alone were prescribed for 19 pa-
tients, and they led to a CR in eight patients with PRCA
and one with autoimmune hemolytic anemia. In the



Table 3. Good Syndrome

Patient Characteristics Isolated Good Syndrome
Good Syndrome Associated
with Autoimmune Cytopenia p Value

No. patients 11 8
Gender, M/F 6:5 4:4
Median age (IQR), y 62.4 (57.3–56.3) 57.5 (51.7–74.4) 0.9
Type of cytopenia

Pure red cell aplasia 5
Other 3

Concomitant cytopenia treatment
Yes 5
No 3

Status of thymoma at diagnosis
Progressive disease 1 1
Stable disease 3 3
Complete response 7 4

Concomittant thymoma treatment
Chemotherapy 1
Radiotherapy 1
Both 2 1
None 9 5

Median gammaglobulines
level (IQR), g/L

2.7 (1.4–3.9) 4 (1.8–4.7) 0.4

Intercurrent infections
Yes 10 6 0.5
No 1 2
Type Bacterial pneumonia, sinusitis,

mucosal candidiasis, CMV and
VZV infections, pulmonary
aspergillosis, meningococcal
bacteremia, pneumococcal
endocarditis, chronic diarrhea,
cutaneous abscess,
Campylobacter bacteremia

Bacterial pneumonia, chronic
diarrhea, VZV and CMV
infections, septic shock,
cutaneous abscess,
Mycobacterium chelonae and
Mycobacterium kansasii
infections, pulmonary aspergillosis,
mucosal candidiasis, Citrobacter
freundii sepsis

Antibioprophylaxis 5 5 0.6
Immunoglobulines replacement 11 5 0.2
Median time of follow-up (IQR), mo 25 (17.5–47) 29 (22.5–58) 0.6
Global outcome

Death (due to cytopenia) 4 (3) 1 (1) 0.3
Alive 7 7

Thymoma outcome
Progressive disease 1 1
Stable disease 3 3
Complete response 7 4
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seven patients suffering from PRCA, cyclosporine alone
led to a CR in one case. Steroids were combined with
other drugs in five patients: with cyclosporine in two
cases (with one CR), rituximab in two cases (with two
CRs), and cyclophosphamide in a patient with autoim-
mune hemolytic anemia (leading to a CR). Rituximab
was administered to six patients and resulted in a CR in
two cases (a patient with PRCA and a patient with im-
mune thrombocytopenia). Immunoglobulins, cyclo-
phosphamide, and mycophenolate mofetil alone were
ineffective.

In the context of autoimmune neutropenia, treat-
ment with granulocyte colony-stimulating factor alone
resulted in a CR in two patients. Other treatments
for autoimmune agranulocytosis led only to a PR.
Steroids did not lead to a CR in any of the patients
suffering from immune thrombocytopenia. One patient
displayed a CR after treatment with rituximab.
Another patient displayed a PR after steroid treat-
ment, and hydroxychloroquine was then added to
maintain the response. One patient died despite the
perioperative administration of eltrombopag, steroids,
and immunoglobulins. The last patient displayed a PR
despite the successive administrative of several
treatments (immunoglobulins administered intrave-
nously, danatrol, and cyclosporine).



Table 4. Treatments and Responses

Treatment

Pure Red Cell Aplasia
(n ¼ 19a)

Autoimmune
Neutropenia
(n ¼ 5a)

Autoimmune
Hemolytic Anemia
(n ¼ 2)

Immune
Thrombocytopenia
(n ¼ 4a)

No. patients
Treatment
response (n) No. patients

Treatment
response No. patients

Treatment
response No. patients

Treatment
response

Corticosteroids alone 13 CR (8) 2 PR 1 CR 3 PD (2)
PR (3) PR (1)
PD (2)

Cyclosporine alone 7 PR (3)
CR (1)
Intolerance

(2)
PD (1)

Cyclosporine þ corticosteroids 2 PR (1)
CR (1)

Rituximab 4 CR (1) 1 PR
PR (1)
PD (2)

Cyclophosphamide 1 PD 1 CR
Alemtuzumab 1 CR
Mycofenolate mofetil 2 PD
G-CSF 2 CR
Azathioprine þ plasmatic exchange 1 PR
Rituximab þ Ig corticosteroids 1 CR 1 CR
Ig 4 PD 1 PD
Hydroxychloroquine 1 PR
Eltrombopag 1 PR
Antilymphocyte serum 1 PD
Danazol 2 PD
aA given patient may have received several different treatments.
CR, complete response; PR, partial response; PD, progressing disease; G-CSF, Granulocyte colony-stimulating factor; Ig, immmunoglobulin.
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Outcomes
The median total follow-up time was 38 months

(IQR ¼ 23–106). Eight patients (22%) died during the
follow-up period. One death was due to glioblastoma, one
was due to uncontrolled immune thrombocytopenia, one
was due to central thrombocytopenia from an unknown
cause, and five were due to infectious complications.
None of the deaths were related to TET progression.

Discussion
To the best of our knowledge, the present study is the

first to have systematically recorded the various types of
cytopenia associated with TET.

As described earlier, GS and PRCA were the most
common types of TET-associated cytopenia. We
observed only five cases of autoimmune agranulocytosis,
four cases of immune thrombocytopenia, and two cases
of autoimmune hemolytic anemia. These data are
concordant with the results of a previous single-center
retrospective study.15 Interestingly, the combination of
GS and autoimmune cytopenia was frequently observed
(n ¼ 8 [23%]) in our study. In a literature review of 152
patients with GS, associated autoimmune cytopenia was
observed in 23.6% of cases.16 Thirty percent of the
affected patients had several forms of cytopenia.

After performing a large cohort study, Hirokawa et al.
recommended cyclosporine as the first-line treatment for
PRCA.4 In our study, cyclosporine led to a CR in only one
of the seven treated patients. Furthermore, two of the
seven treated patients experienced side effects (arterial
hypertension, renal insufficiency, and intolerance). In the
present study, treatment of 13 patients with steroids led
to eight CRs. Another striking feature was rituximab’s
potential ability to avoid the need for long-term admin-
istration of immunosuppressive drugs for this indication.
Of the four patients treated with rituximab, two showed a
CR, one showed a PR, and the remaining patient failed to
respond. Hence, rituximab might be a valuable option in
fragile patients. Moreover, some TETs may express CD20,
which would be another reason for using rituximab.17 In
contrast, neither immunoglobulin infusion nor myco-
phenolate mofetil led to a satisfactory outcome. Hence,
steroids and cyclosporine remain the primary treatments
for TET-associated PRCA.

The present study is also one of the largest to have
described patients with GS. Our findings emphasized the
severity of this condition because all four patients with
fatal infections had GS. The association of autoimmune
cytopenia with immunosuppressive therapy and GS
might have increased the incidence of infectious com-
plications in patients with GS. Interestingly, the propor-
tion of patients with GS and opportunistic infections and
severe bacterial infections was the same as that of those
taking immunosuppressive drugs (six of eight) and those
not taking immunosuppressive drugs (nine of 10). This
finding emphasizes the truly profound immunodefi-
ciency in GS. Hence, with close monitoring and follow-up,
standard treatments for autoimmune cytopenia can be
used in the context of GS. Conversely, infectious com-
plications were less common in patients with autoim-
mune cytopenia but not GS (six of 16). Our results
underline the importance of screening for immunological
features of GS before initiating immunosuppressive
treatments in a patient in whom autoimmune cytopenia
has been diagnosed. Measurement of immunoglobulin
titers, CD4 lymphocyte phenotyping, and B-cell counts
are mandatory in this context.

Of the patients with GS, 16 (84%) received immuno-
globulin replacement therapy. This might have reduced
the mortality rate in our series (22%), which was lower
than those reported in various literature series (30%
after 5 years in a large series published in 1993,18 46% in
a recent literature review,16 and 30% in a very recent
study19). In our series, however, the four patients with GS
who died (of severe lung infections) were receiving im-
munoglobulins but not prophylactic antibiotic therapy.
The last patient to die presented with progressive,
extensive TET, and metastases and thus required several
courses of chemotherapy. He received alemtuzumab for
progressing PRCA; this intense immunosuppression
might explain the frequent infectious complications and,
ultimately, death. These observations suggest that pa-
tients with GS probably require long-term, high-dose
immunoglobulin replacement therapy to significantly
reduce the rate of infectious complications. Strong im-
munosuppressants (such as alemtuzumab and anti-
lymphocyte serum) should probably be avoided, and
trimethoprim should probably be introduced.

The frequency of infectious complications in patients
with progressing TET might have been increased by
cytotoxic chemotherapy. Indeed, 12 patients received
chemotherapy as a first-line treatment for TET or at the
time of relapse or disease progression. Bacterial infections
developed in three of these patients, and one died. From
these data we infer that the chemotherapy used to treat
extensive TET can be used in patients with GS and/or
immune cytopenia but should be monitored very closely.

As reported in the literature, thymomectomy did not
appear to effectively cure cytopenia or correct the
immunosuppressed state in the patients studied here.4,16

In the present series, we observed a CR of cytopenia
in 50% of patients and a PR in 34%; however, there does
not appear to be a single accepted standard treatment in
this context. Steroids were more effective than other
immunosuppressive drugs in treating PRCA. Relapses of
TET-associated cytopenia appear to be especially diffi-
cult to treat. This has already been reported (for cases of
PRCA) by the Japanese collaborative group and also
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seems to be true for our immune thrombocytopenia
patients.20

The present study had several limitations. First, the
study’s retrospective design probably increased the
proportion of missing data. Second, our data collection
was not exhaustive because cases were reported spon-
taneously. In fact, the French National Reference Center
for Autoimmune Cytopenia and the French Society of
Internal Medicine do not maintain exhaustive national
databases. The RYTHMIC network plans to record and
analyze all cases of TET nationwide but was set up only
in 2012. The RYTHMIC network has however provided
an accurate estimate of the incidence of TET-associated
immune cytopenia in France, with nine cases occurring
among 702 patients with TET over a 3-year period.
However, the incidence of PRCA is too low to provide a
reliable estimate of the relative incidence of each syn-
drome with thymoma versus with thymic carcinoma
versus in the general population.

In conclusion, we have reported on treatments and
outcomes in a series of 36 cases of TET-associated cyto-
penia. Our findings suggest that with close monitoring
(gammaglobulin levels, the lymphocyte phenotype, etc.) it
is possible to use (1) chemotherapy to treat extensive
TET and (2) immunosuppressive drugs to treat autoim-
mune cytopenia—even when GS is also present.

PRCA was the most frequently observed type of
cytopenia; treatment with steroids and cyclosporine
appears to be the most likely to achieve a CR. Rituximab
could be used as a salvage treatment for this indication.

To determine the optimal treatments for autoimmune
agranulocytosis, autoimmune hemolytic anemia, and
immune thrombocytopenia, a cohort study is now
required. Implementation of a national registry would be
of value in this respect.
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