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Major impact of prognosis by age and sex in patients
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Abstract. The effective prognostic factors for primary
mediastinal large B-cell lymphoma (PMLBCL) vary among
published studies. The aim of the present study was to
explore the factors influencing the overall survival (OS) and
progression-free survival (PFS) of patients with PMLBCL
at a single institute in Taiwan. This retrospective study was
conducted to analyze the prognostic impact of age, sex,
disease stage, International Prognostic Index (IPI) score,
treatment modality and initial response. A total of 72 patients
with a median age of 28 years were included in the study.
The mean OS and PFS were 171.40 and 159.77 months,
respectively. Female sex, age <60 years, receiving radio-
therapy (RT) and achieving a complete response were found
to be associated with a significantly improved OS and PFS.
In addition, high-intensity chemotherapy and an IPI score
<1 were associated with longer OS, and early-stage disease
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was associated with a PFS superior to that of advanced-stage
disease. The predictive value of IPI is limited in PMLBCL.
Therefore, it is necessary to develop a novel prognostic
system. The present study revealed the impact of sex on
prognosis and, therefore, this factor should be considered in
future prognostic evaluations. Since a complete post-treat-
ment response was found to be important, high-intensity
chemotherapy is recommended. However, low-intensity
treatment followed by RT consolidation appears to be a
feasible approach in elderly patients.

Introduction

Primary mediastinal large B cell lymphoma (PMLBCL) is a
distinct subtype of aggressive B cell lymphoma, accounting
for 2-3% of all non-Hodgkin's lymphomas, and predomi-
nantly occurring in women and 30-39-year-old patients (1,2).
PMLBCL was originally classified as a subtype of diffuse large
B cell lymphoma. However, in 2008, PMLBCL was identified
as a distinctive entity by the World Health Organization owing
to its unique clinical and biological features (3). PMLBCL
originates in the mediastinal region, and usually forms a
bulky mass that leads to local compression and infiltration
of the lungs, pleura and pericardium. Common symptoms
of PMLBCL include cough, dyspnea, dysphagia, airway
compromise, great vessel compromise and superior vena cava
syndrome (1,4).

The standard first-line therapy for patients with PMLBCL
is unclear because of the lack of randomized trials. The
recommended standard treatments of PMLBCL are currently:
Rituximab, cyclophosphamide, doxorubicin, vincristine and
prednisolone (R-CHOP); rituximab, etoposide, doxorubicin,
cyclophosphamide, vincristine, prednisolone and bleomycin
(R-VACOP-B); rituximab, methotrexate, doxorubicin, cyclo-
phosphamide, vincristine, prednisolone and bleomycin
(R-MACOP-B); dose-dense CHOP; and dose-adjusted etopo-
side, prednisone, vincristine cyclophosphamide, doxorubicin
and rituximab (DA-EPOCH-R). Consolidative radiotherapy
(RT) is recommended for patients receiving R-CHOP and
R-V/MACOP-B regimens. For patients achieving a complete
metabolic response after more intensive regimens, such as
DA-EPOCH-R, consolidative RT may be excluded (5,6).
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However, as this recommendation is based on a small phase II
study, the omission of consolidative RT requires investigation
in large randomized trials (7).

At present, there is no consensus on prognostic models
in PMLBCL. A retrospective study of patients in the British
Columbia Cancer Agency lymphoma database showed that
poor performance status was the only factor predicting poor
survival in patients treated with CHOP or VVMACOP-B regi-
mens (8). However, a multicenter retrospective study conducted
by Todeschini et al (9) showed that the achievement of complete
remission and treatment with a V/MACOP-B regimen contrib-
uted to improved survival. In the rituximab era, a retrospective
study conducted by Yang et al (10) found that the inclusion of
rituximab in the induction chemotherapy regimen was inde-
pendently associated with superior overall survival (OS), and
age >60 years was independently associated with poor OS. A
multicenter retrospective study conducted by Aoki e al (11)
showed that for patients receiving R-CHOP without consolida-
tive RT, stage III/IV disease and the presence of pleural or
pericardial effusion were associated with inferior progres-
sion-free survival (PFS). In addition, patients without pleural
or pericardial effusion and with low International Prognostic
Index (IPI) scores had higher OS and PFS rates compared
with those with pleural or pericardial effusion and high IPI
scores. In another multicenter retrospective study, conducted
by Zhou et al (12), it was reported that patients with IPI >1,
stage III-IV disease, Ki-67 expression =70% and maximum
standardized uptake values of positron emission tomography
imaging at diagnosis of >11.6 had significantly poorer survival.
By contrast, patients with higher lymphocyte/monocyte ratios
and multiple myeloma 1 protein expression had significantly
improved survival. The factors identified to affect survival and
treatment response vary among studies. Therefore, the present
study was designed to assess the factors that affect OS and
PFS in patients with PMLBCL at a single institute in Taiwan.

Materials and methods

Patients. The lymphoma registry at Linkou Chang Gung
Memorial Hospital (Taipei, Taiwan) between January 2004
and June 2020 was screened. All patients with a diagnosis of
PMLBCL were included and patients with a diagnosis of other
types of lymphoma were excluded. The medical records of
patients newly diagnosed with PMLBCL were retrospectively
reviewed. The study was conducted in accordance with the
principles of the Declaration of Helsinki. The Chang Gung
Medical Foundation Institutional Review Board approved the
study protocol (ref. no. 202100653B0).

Demographic and clinical data. Patients diagnosed with
PMLBCL based on biopsy specimens of lymph nodes or
mediastinal masses were included (13). The data collected
included age, sex, Eastern Cooperative Oncology Group
(ECOG) performance status (14), disease stage, the presence
of B symptoms (fever, weight loss and sweats), serum lactate
dehydrogenase (LDH) levels, mediastinal mass size, IPI (15),
first-line treatment modality, treatment response and survival
status. Disease stage was determined using the Ann Arbor
system, and a maximum mediastinal mass diameter larger
than one-third of the thoracic diameter or >10 cm was defined

as bulky disease (16). Intensive chemotherapy was defined as
DA-EPOCH-R, R-MACOP-B or similar regimens, whereas
less intensive chemotherapy was defined as R-CHOP or similar
regimens. OS was defined as the time from diagnosis to death
from any cause. PFS was defined as the time from diagnosis
to disease progression or death, whichever occurred first.
Treatment response was assessed according to the Lugano
Classification (17).

Statistical analysis. Descriptive statistics are used for baseline
characteristics, which are expressed as count (percentage)
or median (range). Survival curves were estimated using the
Kaplan-Meier method and compared using the log-rank test
based on sex (male vs. female), disease stage (stage I/II vs.
III/IV), age (<60 vs. >60 years), IPI score (<1 vs. >1), treat-
ment modality (low- vs. high-intensity chemotherapy; with vs.
without consolidative RT) and treatment response (complete
response achieved vs. not achieved). P<0.05 was considered
to indicate a statistically significant difference. Data analyses
were performed using IBM SPSS Statistics 26 software (IBM
Corp.).

Results

Patient characteristics. A total of 72 patients were included in
the analysis. The median age of the patients was 28 years (range,
17-78 years), and most of the patients (90.3%) were <60 years
old. The study included 34 female and 38 male patients
(female-to-male ratio, 0.89). The majority of the patients
had an ECOG performance status 0-1 (88.9%), early disease
(stages I-11, 75%), elevated levels of serum LDH (69.4%), bulky
disease (79.2%) and low-risk disease (IPI scores 0-1; 87.5%).
There were 23 (31.9%) patients with B symptoms. Regarding
initial therapy, 47 (66.2%) patients received intensive chemo-
therapy (DA-EPOCH-R, R-MACOP-B or similar regimens)
and 24 (33.8%) received less intensive chemotherapy (R-CHOP
or similar regimens). In addition, more than half of the patients
(56.9%) received consolidative RT. After initial therapy, 57
(83.8%) patients achieved a complete response (Table I). A
total of 15 patients had relapsed or refractory disease.

Overall survival. The mean OS for the entire cohort was
171.40 months [95% confidence interval (CI): 154.56,
188.23]. Regarding sex, female patients had a mean OS of
192.78 months (95% CI: 177.70, 207.86) and 5-year OS rate of
93.8%, while male patients had a mean OS of 152.31 months
(95% CI: 124.82,179.80) and 5-year OS rate of 72.8% (P=0.017;
Fig. 1A). Regarding age, patients aged <60 years had a mean
OS of 180.00 months (95% CI: 164.43, 195.56) and 5-year OS
rate of 87.0%. However, patients aged >60 years had a mean
OS of only 80.57 months (95% CI: 16.69, 144.45) and a 5-year
OS rate of 42.9%. These results indicate that younger patients
had significantly improved OS compared with older patients
(P<0.001; Fig. 1B). Regarding disease stage, patients with
stage I-II disease had a mean OS of 178.78 months (95% CI:
161.34, 196.21) and 5-year OS rate of 86.7%, while patients
with stage III-IV disease had a mean OS of 149.35 months
(95% CI: 108.71, 189.99) and 5-year OS rate of 70.7%. The
difference between the early and advanced disease groups was
not found to be significant (P=0.129; Fig. 1C). When patients
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Table I. Demographic and clinical characteristics of the 72
patients.

Characteristic n (%)*
Median (range) age, years 28 (17-78)
Age, years

<60 65 (90.3)

>60 7(9.7)
Sex

Female 34 (47.2)

Male 38 (52.8)
ECOG performance status

0-1 64 (88.9)

2-4 8 (11.1)
Stage

I-1I 54 (75)

I-1v 18 (25)
B symptoms 23 (31.9)
Elevated LDH 50 (694)
Bulky disease 57 (79.2)
IPI

0-1 63 (87.5)

2 8 (11.1)

3-5 1(1.4)
Chemotherapy®

High intensity 47 (66.2)

Low intensity 24 (33.8)
Radiotherapy

Yes 41 (56.9)

No 31 (43.1)
Complete response* 57 (83.8)

“For all variables except median age; °n=71, as one patient did
not undergo chemotherapy; ‘n=68, as four patients did not have a
post-treatment image study. ECOG, Eastern Cooperative Oncology
Group; LDH, lactate dehydrogenase; IPI, International Prognostic
Index.

were analyzed according to their IPI scores, patients with an
IPI score <1 had a mean OS of 179.08 months (95% CI: 162.95,
195.20) and 5-year OS rate of 86.7%. By contrast, patients
with an IPI score >1 had a mean OS of 102.44 months (95%
CI: 49.36, 155.53) and 5-year OS rate of 55.6%. A significant
difference was identified between the two groups (P=0.008;
Fig. 1D).

With regard to treatment modality, patients treated with
high-intensity chemotherapy had significantly longer OS than
those treated with low-intensity chemotherapy [mean OS,
186.75 months (95% CI: 170.59, 202.91) vs. 140.92 months
(95% CI: 105.13, 176.70); 5-year OS rate, 90.9 vs. 66.7%,
respectively; P=0.01; Fig. 1E]. Patients who received consoli-
dative RT had significantly longer OS than those who did
not [mean OS, 189.94 months (95% CI: 174.64, 205.24) vs.
143.23 months (95% CI: 111.94, 174.51); 5-year OS rate,
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92.3 vs. 69.6%, respectively; P=0.009, Fig. 1F]. Patients who
achieved a complete response had significantly longer OS than
those who did not [mean OS, 200.48 months (95% CI: 193.65,
207.31) vs. 62.33 months (95% CI: 13.47, 111.20); 5-year OS
rate, 98.0 vs. 24.2%, respectively; P<0.001; Fig. 1G]. These
results indicated that female sex, age <60 years, IPI score <1,
treatment with high-intensity chemotherapy and consolidative
RT, and achievement of a complete response were significantly
associated with improved OS (Table II).

Progression-free survival. The mean PFS for the entire cohort
was 159.77 months (95% CI: 140.65, 178.90). Regarding sex,
female patients had a mean PFS of 180.82 months (95% CI:
159.67, 202.18) and 5-year PFS rate of 88.2%, whereas male
patients had a mean PFS of 141.03 months (95% CI: 111.53,
170.52) and 5-year PFS rate of 68.4% (P=0.044; Fig. 2A).
Regarding age, patients aged <60 years had a mean PFS
time of 167.30 months (95% CI: 148.5, 186.06) and 5-year
PFS rate of 81.5%. By contrast, patients aged >60 years had
a mean PFS of 79.57 months (95% CI: 15.06, 144.08) and
5-year PFS rate of 42.9%. A significant difference in PFS was
identified between patients younger and older than 60 years
(P=0.011; Fig. 2B). Regarding disease stage, patients with
stage I-1I disease had a mean PFS of 170.83 months (95% CI:
151.04, 190.63) and 5-year PFS rate of 83.3%, while patients
with stage III-IV disease had a mean PFS of 126.56 months
(95% CI: 81.68, 171.44) and 5-year PFS rate of 61.1%. The
patients with early disease had a significantly longer PFS than
those with advanced disease (P=0.045; Fig. 2C). In terms of
IPI score, patients with an IPI score <1 had a mean PFS of
166.18 months (95% CI: 146.92, 185.45) and 5-year PFS rate
of 80.9%, while those with an IPI score >1 had a mean PFS of
98.78 months (95% CI: 43.04, 154.52) and 5-year PFS rate of
55.6%. No significant difference in PFS was detected between
the two groups (P=0.069; Fig. 2D).

With regards to treatment modality, no significant differ-
ence in PFS was detected between patients treated with
high-intensity chemotherapy and those treated with low-inten-
sity chemotherapy [mean PFS, 170.58 months (95% CI: 149.47,
191.69) vs. 136.71 months (95% CI: 98.62, 174.80); 5-year PFS
rate, 82.9 vs. 66.7%; P=0.1, respectively; Fig. 2E]. Patients who
received consolidative RT had longer PFS than those who
did not [mean PFS, 180.49 months (95% CI: 161.17, 199.80)
vs. 83.94 months (95% CI: 62.51, 105.36); 5-year PFS rate,
87.7 vs. 64.5%, respectively; P=0.013; Fig. 2F]. Patients who
achieved a complete response had longer PFS than those who
did not [mean PFS, 197.47 months (95% CI: 188.58, 206.36)
vs. 4.0 months (95% CI: 0.87, 7.13); 5-year PFS rate, 96.5 vs.
0%, respectively; P<0.001; Fig. 2G]. In summary, female sex,
early-stage disease, age <60 years, treatment with consolida-
tive RT and achievement of a complete response were found to
have a significant association with longer PFS (Table II).

Discussion

In the present study, several factors were found to be associ-
ated with PMLBCL prognosis, including age, sex, disease
stage, IPI, chemotherapy intensity and initial response. While
other risk factors are well known, male sex has not been
reported as a poor prognostic factor in the literature. Notably,
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Figure 1. Kaplan-Meier plots of OS in patients with primary mediastinal large B-cell lymphoma based on various prognostic factors. (A) Sex, (B) age,
(C) stage, (D) IPI, (E) intensity of CT, (F) with or without RT and (G) achievement of CR. OS, overall survival; IPI, International Prognostic Index; CT,

chemotherapy; RT, radiotherapy; CR, complete response.

no female predominance of PMLBCL was observed in the
present study, unlike in other patient populations (2). There
was a slightly higher number of male patients than female
patients in the present study. Interestingly, sex was found to
create a difference in patient outcomes; male patients had

significantly worse OS and PFS than female patients. In
addition, among the 15 patients with relapsed or refractory
disease, 11 were males. As other prognostic factors such
as age, stage, IPI, and treatment intensity were balanced
between male and female patients in the present study (data
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Table II. Prognostic factors for progression-free survival and overall survival.

First author/s, year Progression/event-free survival Overall survival (Refs.)
Present study Female, age <60 years, stage I-1I disease, Female, age <60 years, IPI <1, high-intensity -
with radiotherapy, CR achievement chemotherapy, with radiotherapy, CR
achievement
Savage et al, 2006 - ECOG =1 (8)

Todeschini et al, 2004 CR achievement, V/MACOP-B

chemotherapy

Yang et al, 2015 -

Aoki et al, 2014
IPI <3

Zhou et al, 2020

MUMI1 expression

Without pleural or pericardial effusion,

IPI <1, stage I-II disease, Ki-67 expression
<70%, higher lymphocyte/monocyte ratios,

CR achievement, V/MACOP-B chemotherapy )

Rituximab induction, age <60 years (10)
Without pleural or pericardial effusion, IPI <3 (11)
IPI <1, Ki-67 expression <70%, age (12)

<60 years, maximum standardized uptake
values of positron emission tomography
imaging <11.6, higher lymphocyte/monocyte
ratios, MUMI expression

IPI, International Prognostic Index; CR, complete response; ECOG, Eastern Cooperative Oncology Group; V/MACOP-B, etoposide/metho-
trexate, doxorubicin, cyclophosphamide, vincristine, prednisolone and bleomycin; MUM1, multiple myeloma 1.

not shown), this indicates that the poor prognosis for male
patients did not result from common clinical or demographic
factors. Although a scientific explanation for such sex differ-
ences is lacking, sex differences in cancer prognosis are not
a novel issue. For example, male sex has been considered
a poor risk factor for Hodgkin's lymphoma for decades
without proper pathophysiological explanations (18). Several
hypotheses can be proposed for sex as a prognostic factor
for PMLBCL. Firstly, drug metabolism may differ between
male and female patients; for example, the pharmacokinetic
differences in rituximab between male and female patients
are well known (19). Additionally, androgen receptor expres-
sion in lymphomas and the effects of hormones on lymphoma
growth have been demonstrated in previous studies (20,21).
These findings highlight the biological nature of sex differ-
ences in lymphomas. However, further studies are required to
clarify the underlying pathophysiology. In clinical practice,
based on the above findings, it is suggested that sex should
be considered when designing a prognostic system specific
for PMLBCL.

Age is a common prognostic factor for lymphomas.
Compared with other types of diffuse large B-cell lymphoma
(DLBCL), PMLBCL predominantly occurs in young indi-
viduals. The age distribution observed in the present study was
consistent with this. Age was demonstrated to be a major prog-
nostic factor, as the OS and PFS durations were significantly
shorter in patients aged >60 years than in younger patients. This
may be due to elderly patients being unable to tolerate intensive
chemotherapy. Indeed, in the present study, only one of the
seven elderly patients who received R-M ACOP-B had progres-
sive disease and succumbed before completing the protocol.
The remaining elderly patients were treated with R-CHOP or
less-intensive regimens. A large population-based study of the
Surveillance, Epidemiology and End Results (SEER) database
analyzed 426 cases of PMLBCL, and the results of multivariate

analysis showed that the OS of patients >60 years was signifi-
cantly reduced compared with that of patients aged 18-39 years
[hazard ratio (HR)=3.568 (95% CI: 2.653, 4.798); P=0.005] (2).
Another single-center retrospective study in which 48 cases of
PMLBCL were analyzed also showed that age >60 years was
an independent prognostic factor for OS, with an HR of 16.697
(95% CI: 1.106, 252.022; P=0.042) (10). As the predominant
age of patients with PMLBCL is <60 years, a cutoff age
of 60 years may not be a proper predictor of survival. In a
retrospective study of 153 patients with PMLBCL, univariate
analysis showed that age >40 years was associated with
poor survival; however, this association was not observed by
multivariate analysis (8). Another study based on the SEER
database analyzed 474 patients with PMLBCL who were aged
<60 years, and univariate analysis showed that age (18-39 vs.
40-59 years) was not significantly associated with OS (22).
Therefore, whether age is an appropriate prognostic factor
for survival requires further investigation. Despite the risk
of an unfavorable prognosis in elderly patients treated with
high-intensity chemotherapy, a cure can be achieved in some
of such patients. Among the elderly patients who received
low-intensity treatment, three had relapse-free survival. The
two elderly long-term survivors both underwent RT. While
the number of patients was small, such an experience suggests
that low-intensity treatment and consolidative RT are tolerable
for elderly patients, resulting in potentially more favorable
outcomes.

The present study showed that patients with stage I1I/TV
PMLBCL had worse PFS than those with stage I/II disease,
butnosignificantdifferencein OS. Thisindicates that patients
with advanced disease are prone to relapse and that salvage
therapies are beneficial for OS. As relapse is not common,
there is no consensus regarding the standard treatment
for refractory/relapsed PMLBCL (rrPMLBCL). However,
a systematic review investigated published guidelines and
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Figure 2. Kaplan-Meier plots of PFS in patients with primary mediastinal large B-cell lymphoma based on various prognostic factors. (A) Sex, (B) age,
(C) stage, (D) IPI, (E) intensity of CT, (F) with or without RT and (G) achievement of CR. PFS, progression-free survival; IPI, International Prognostic Index;

CT, chemotherapy; RT, radiotherapy; CR, complete response.

real-world treatment patterns for rrPMLBCL. It revealed
that only four guidelines for the treatment of rrPMLBCL
recommend rituximab plus chemotherapy protocols
with or without consolidative RT followed by high-dose

chemotherapy and autologous stem cell transplantation.
Regarding real-world treatment strategies, chemotherapy
alone or in combination with rituximab followed by
high-dose treatment and stem cell transplantation has been
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used in the majority of published studies (23). Owing to
the frequent expression of programmed cell death-1 (PD-1)
ligand 1 and 2 in PMLBCL, it has been proposed that
PMLBCL may be susceptible to PD-1 inhibition. In the phase
IB KEYNOTE-013 and phase II KEYNOTE-170 trials, the
objective response rate of adults with rrPMLBCL receiving
pembrolizumab, a PD-1 inhibitor, was 48 and 45%, respec-
tively, and the incidence of treatment-related adverse events
was 24 and 23%, respectively (24). Several multicenter trials
evaluating pembrolizumab for the treatment of rrPMLBCL
are ongoing (25).

The IPI utilizes five clinicopathological parameters, namely
age, stage, pretreatment serum concentrations of LDH, ECOG
performance status and the involvement of extranodal sites,
and has been shown to predict prognosis in patients with newly
diagnosed DLBCL (15). Since the age, stage and possibility of
extranodal involvement of PMLBCL are very different from
those of DLBCL, the prognostic value of IPI in PMLBCL
is not as powerful as that in DLBCL (26,27). Although the
present study showed that an IPI score >1 was associated with
inferior OS, the number of cases in the high- and low-IPI
groups was not well balanced, as there were only nine patients
in the high-IPI group. Therefore, it is not recommended that
the IPI should be a standard prognostic tool for PMLBCL, as
it is in other types of DLBCL. However, a novel prognostic
system for PMLBCL, based on the risk factors identified in the
present and previous studies, may be constructed to determine
the prognosis of patients more accurately. This system should
be evaluated and validated in subsequent large-scale cohorts
or prospective studies.

The role of RT in the treatment of PMLBCL remains
controversial. There are concerns regarding the late toxicity
of mediastinal irradiation, including cardiovascular diseases
and secondary malignancies. However, RT was shown to
be significantly associated with survival benefits in two
retrospective population-based studies performed using
the SEER and National Cancer Databases. However, these
studies also found that in the USA, approximately half
of the patients in the post-rituximab era did not receive
RT (28,29). The UNFOLDER trial included 134 patients
with PMLBCL receiving R-CHOP who were randomized to
receive R-CHOP-14 or R-CHOP-21 with or without RT for
bulky or extranodal involvement. The results showed that
3-year event-free survival was superior in patients receiving
RT (94 vs. 78%; P=0.007). No significant differences in the
OS and PFS rates were detected between the RT and no-RT
groups. The authors concluded that the benefits of RT were
observed only in patients who showed a partial response to
R-CHOP (30). Based on these findings and clinical experi-
ence, it is proposed that the cornerstone of successful
treatment is the achievement of a complete response.
Therefore, the administration of high-intensity chemotherapy
is recommended after the initial diagnosis if the patient is
able to tolerate the regimen. A complete response can often
be achieved, and RT may not be necessary. By contrast, when
patients receive only low-intensity chemotherapy, a complete
response is not achieved or is equivocal. It is recommended
that RT should be administered immediately since disease
progression is often rapid in patients receiving low-intensity
chemotherapy.
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The current study has several limitations. Firstly, this was
a single-center retrospective study with a small sample size,
which might have been susceptible to selection bias. Secondly,
the patients were mostly <60 years old, and with disease
stage I/II and IPI score <1. Therefore, the number of patients
was not balanced between the groups being compared. Finally,
a multivariate analysis was not performed because of the small
number of patients. Therefore, whether the analyzed variables
are independent prognostic factors for survival requires
further investigation. In conclusion, age, sex, stage, IPI and
type of chemotherapy were identified as prognostic factors for
PMLBCL. The achievement of a CR after frontline treatment
appears to be the key to success; therefore, high-intensity
chemotherapy is recommended. Male patients had significantly
worse outcomes than female patients, for reasons that are not
yet clear. The IPI is not an ideal tool for the prognostication
of PMLBCL due to the unique clinical features of young
age, early stage and rare extranodal lesions. It is proposed
that a novel prognostic tool specific for PMLBCL should be
designed, in which the impact of sex is considered.
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