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Comparison of Weekly Vinorelbine and Weekly
Docetaxel, Each with Cisplatin, for Locally Advanced
Non-Small Cell Lung Cancer in Patients with
Concurrent Chemoradiotherapy

Chung-Shu Lee, Chih-Hung Chen, Kuo-Chin Kao, Shinn-Yn Lin*, Li-Chung Chiu,
Chien-Ying Liu, Ning-Hung Chen, Chung-Chi Huang, Ying-Huang Tsai**,
Cheng-Ta Yang

Background: Concurrent chemoradiotherapy (CCRT) is 1 of the standard treatments for
locally advanced non-small cell lung cancer (NSCLC) patients. The aim of the present study
was to evaluate and compare the efficacy and toxicities of weekly vinorelbine and weekly
docetaxel plus cisplatin for locally advanced stage Il NSCLC patients with CCRT.

Patients and Methods: We performed a retrospective review of locally advanced stage
[l NSCLC patients in a tertiary referral medical center between January 2003 and December
2009. Patients with histologically and/or cytologically confirmed NSCLC with inoperable
stage IlIA or 1lIB disease who underwent CCRT with a regimen of weekly cisplatin 20 mg/
m® combined with weekly vinorelbine 20 mg/m* or docetaxel 20 mg/m® were included. The
scheduled dose of thoracic irradiation was 60 Gy in 30 fractions. The collected data included
general information, stage, histological types and performance status. Treatment response,
including response rate, time to disease progression, survival time and toxicity, was compared
in both groups.

Results: Ninety-five patients were enrolled for analysis; 26 (27.4%) had stage IlIA and
69 (72.6%) had stage IlIB NSCLC. All clinical characteristics, except stages, were identical
in the 2 groups. The portion of stage IlIB patients was significantly higher in the vinorelbine
group than that in the docetaxel group (83.3% versus 61.7%, p=0.018). The disease control
rates and response rates of the vinorelbine and docetaxel groups were 72.9% and 74.5%,
and 45.8% and 51.1%, respectively. One of 8 stage IlIA patients (12.5%) in the vinorelbine
group and 7 of 18 stage IlIA patients (38.9%) in the docetaxel group were down-staged and
subsequently received surgical resection for residual tumors. The median survival time of
the patients in both groups was not significantly different (15.6 months versus 22.1 months;
p=0.07). The incidence of leukopenia was higher in the vinorelbine group (33.3%) than in the
docetaxel group (4.3%). We noted that 39.6% of patients in the vinorelbine group and 68.1%
in the docetaxel group completed 6 cycles of chemotherapy, respectively. There were 4 toxic

Department of Thoracic Medicine, Chang Gung Memorial Hospital, Chang Gung University College of Medicine,
Taipei, Taiwan; Department of Respiratory Therapy, Chang Gung Memorial Hospital, Chang Gung University
College of Medicine, Taipei, Taiwan; *Department of Radiation Oncology, Chang Gung Memorial Hospital at
Lin-Kou, Taoyuan, Taiwan; **Department of Thoracic Medicine, Chang Gung Memorial Hospital, Chang Gung
University College of Medicine, Chiayi, Taiwan

Address reprint requests to: Dr. Cheng-Ta Yang, Department of Thoracic Medicine, Chang Gung Memorial Hospital,
Taipei, 199 Tun-Hwa North Road, Taipei, Taiwan 105

Thorac Med 2013. Vol. 28 No. 5



CCRT for NSCLC 261

deaths due to sepsis during the treatment period, 1 in the vinorelbine group and 3 in the

docetaxel group.

Conclusions: CCRT with a regimen of weekly vinorelbine plus cisplatin or weekly
docetaxel plus cisplatin may have similar effects. There was less toxicity and greater
tolerance in the docetaxel group. (Thorac Med 2013; 28: 260-269)

Key words: non-small cell lung cancer (NSCLC), concurrent chemoradiotherapy (CCRT), survival,

cisplatin, vinorelbine, docetaxel

Introduction

In Taiwan, lung cancer is the leading cause
of cancer-related deaths [1]. Non-small cell
lung cancer (NSCLC) is the most prevalent
type, accounting for more than 80% of lung
cancers. The outcome of NSCLC patients with
bulky stage IIIA or IIIB, i.e., locally advanced
disease, is poor. The median survival time is 10
and 14 months, and the 5-year-survival rate is
18% and 8% for IIIA and I1IB NSCLC, respec-
tively [2]. The combination of chemotherapy
and radiotherapy for NSCLC patients with lo-
cally advanced disease has long been evaluated
as a standard of care, and has been proven to
provide significant benefits with regard to sur-
vival [3-4].

Compared with sequential radiochemo-
therapy, concurrent chemoradiotherapy (CCRT)
can provide longer median survival time and
better locoregional control for patients with
locally advanced NSCLC [5-6]. In CCRT, cis-
platin is commonly used as a radiosensitizer
[4]. Vinorelbine and docetaxel, 2 of the cur-
rent, novel 3rd-generation chemotherapy agents
for NSCLC, are also effective radiosensitiz-
ers in vitro [7-8]. Some previous studies have
demonstrated the efficacies of vinorelbine or
docetaxel combined with tri-weekly cisplatin

and radiotherapy in patients with inoperable
stage III NSCLC [5-6,9-14]. There is evidence
that among stage 111 NSCLC patients, CCRT
with weekly chemotherapy was better tolerated
than radiotherapy followed by additional che-
motherapy [15].

The objective of this study was limited to
evaluating the efficacy of weekly vinorelbine
and docetaxel plus cisplatin in stage Il NSCLC
patients receiving CCRT. This retrospective
study aimed to compare the clinical outcomes
and toxicity of weekly vinorelbine and docetax-
el plus cisplatin as CCRT in locally advanced
inoperable stage [II NSCLC.

Patients and Methods

Patients

This study involved collecting and analyz-
ing data for the period January 2003 to Decem-
ber 2009 from the lung cancer registry system
in a tertiary referral medical center in Taiwan.
We performed a retrospective review of locally
advanced inoperable stage III NSCLC patients
and followed up their medical outcomes until
June 2011. This retrospective study was ap-
proved by the Institutional Review Board of
Chang Gung Memorial Hospital (IRB No.101-
0001B). The classification system outlined in
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the 2002 American Joint Committee on Cancer
(AJCC) 6" edition for TNM staging was used
for the enrolled patients [16]. Stage III patients
with histologically and/or cytologically con-
firmed NSCLC without pleural effusion and
that met the following criteria: (1) chemo-naive,
(2) inoperable at initial presentation, and (3)
underwent curative CCRT with the regimen of
weekly vinorelbine or docetaxel plus cisplatin,
were included.

Baseline evaluation included the patient’s
history, physical examination, routine complete
blood cell count, biochemistry, chest radiog-
raphy, chest computed tomography, pathology
result and bone scan. Performance status (PS)
was calculated using the ECOG performance
scoring system scored from 0 to 5.

Chemotherapy and radiotherapy schedule

The treatment schedule consisted of cisplat-
in 20 mg/m” weekly combined with vinorelbine
20 mg/m’ weekly in the vinorelbine group, and
docetaxel 20 mg/m” weekly with cisplatin 20
mg/m’ weekly in the docetaxel group. The dose
of thoracic radiotherapy was 60 Gy scheduled
into 30 fractions, 1 fraction a day, 5 days per
week. Radiotherapy was initiated on day 1 of
chemotherapy. The clinical radiotherapy target
area consisted of the primary volume of the
gross tumor and node, the ipsilateral hilum re-
gion and an elective mediastinum for which the
lower edge was 3.0 cm below the carina. The
planned radiation target area was a margin plus
the clinical radiotherapy target area to ensure
that the prescribed dose precisely covered the
lesion. After CCRT with a maximum of 6 week-
ly cycles of chemotherapy, lobectomy might
be considered, otherwise 2 to 3 cycles of con-
solidation chemotherapy with cisplatin 75 mg/
m’ combined with vinorelbine 20 mg/m’ every

Thorac Med 2013. Vol. 28 No. 5

4 weeks or combined with docetaxel 20 mg/m’
tri-weekly would be administered, depending
on the patient’s tolerance and the physician’s
experience, if the patient could not undergo sur-
gery.

Treatment was discontinued if disease pro-
gression or unacceptable side effects developed.
A maximum of 6 weekly cycles was given to
responders with tolerance to treatment. Che-
motherapy was postponed until recovery if the
granulocyte count was less than 1,000/uL and/
or the platelet count was less than 50,000/uL.

Efficacy and safety evaluations

Treatment response was assessed based on
Version 1.0 of the Response Evaluation Crite-
ria in Solid Tumors (RECIST). Toxicity was
evaluated using the World Health Organization
(WHO) toxicity grading scale.

The evaluation parameters, including re-
sponse rate, time to disease progression, overall
survival and toxicity profile, were compared
between the 2 treatment groups. Time to disease
progression was defined as the time interval
from the date of initial treatment to the date of
disease progression. Survival was calculated
from the date of initial treatment to the date of
death. Survival and disease progression data
up to June 2011 were analyzed. If death or pro-
gression had not occurred, survival time and
progression time were considered censored.

Statistical analysis

The Chi-Square test was used to compare
variables between patients within the 2 treat-
ment groups. Overall survival was estimated
using the Kaplan-Meier method. Cox regression
analysis was used to compare survival rate fac-
tors of the 2 regimens. All data were calculated
using SPSS version 18.0 statistical software
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(PASW Statistics).

Results

Ninety-five patients with locally advanced
NSCLC treated with CCRT with a regimen
of weekly cisplatin 20 mg/m” combined with
weekly vinorelbine 20 mg/m” or docetaxel 20
mg/m’ were registered at our hospital from
January 2003 to December 2009. The median
age of the patients was 61 years, (range, 53-73
years). Twenty patients (21.1%) had a WHO
performance status (PS) of 0 and the remaining
75 patients (78.9%) had a PS of 1. Fifty-two
patients (54.7%) had squamous cell carcinoma
and 25 (26.3%) had adenocarcinoma in histo-
logical type; 26 patients (27.4%) had stage I11A
and 69 (72.6%) had stage IIIB NSCLC. All
clinical characteristics, except for stages, were
identical in both regimen groups. The portion
of stage IIIB patients was significantly higher in
the vinorelbine group than that in the docetaxel
group (p=0.018, 83.3 versus 61.7%, respective-
ly) (Table 1).

Response, time to disease progression and sur-
vival

Of the assessable patients treated with
cispla-tin and vinorelbine, 1 had a complete re-
sponse (CR) and 21 achieved a partial response
(PR); the overall response rate was 45.8% (95%
confidence interval, CI: 31.4% to 60.8%). In
the cisplatin and docetaxel group, 24 achieved
a PR and the overall response was 51.1% (95%
CI: 36.11% to 65.9%). After excluding 9 pa-
tients (1 in the vinorelbine group and 8 in the
docetaxel group) who underwent surgery after
CCRT, the median time to disease progression
was 6.1 and 5.9 months for the vinorelbine
group (47 patients) and docetaxel group (39

patients) (p=0.893), respectively. The median
time to disease progression for all patients
was 6.0 months, and median overall survival
time was 15.6 months and 22.1 months for the
vinorelbine group and docetaxel group (p=0.07),
respectively. At the end of the survival analy-
sis, 23 patients were still alive. The Kaplan-
Meier curve for survival is shown in Figure 1.
After taking age and pathology result into con-
sideration, there was no significant difference
between the 2 groups in survival, using Cox
regression analysis (p=0.131).

Resected tissues were free of malignancy
in 2 (22.2%) of the 9 patients that underwent
subsequent surgery: 1 in the vinorelbine group
and 1 in the docetaxel group. Furthermore, it
was found that 31.9% (15/47) and 15.4% (6/39)
of the patients received consolidation therapy
in the vinorelbine group and docetaxel group,
respectively.

Treatment Tolerance and Toxicity

We found that 97.3% of patients in the
vinorelbine group and 80.9% in the docetaxel
group received a radiation dose of more than 55
Gy. Further, 39.6% of patients in the vinorel-
bine group and 68.1% in the docetaxel group
completed 6 cycles of chemotherapy, respec-
tively. The average cycle numbers were 4.8
and 5.2 in the vinorelbine group and docetaxel
group, respectively. In terms of the grade 3 or
4 hematology and non-hematology toxicities of
both groups, the major hematological toxicity
was leukopenia. Of the total number of patients,
13 (13.7%) developed grade 3 leukopenia and
5 (5.3%) had grade 4 leukopenia, but no febrile
neutropenia was noted. Sixteen patients (16.8%)
developed grade 3 esophagitis and 1 (1.1%)
suffered from grade 4 esophagitis. There were
4 toxic deaths as a result of sepsis during the
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Survival Cure
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0.4

Survival Probability (%)

0.0

Docetaxel group

p=0.072

Vinorelbine group

I I I
0.00 20.00 40.00

T I T T
60.00 80.00 100.00 120.00

Time (month)

Fig. 1. Kaplan-Meier survival curve of the vinorelbine group and docetaxel group. Median

survival time: 15.6 and 22.1 months for the vinorelbine group and docetaxel group, respectively,

p=0.072.

treatment period, 1 in the vinorelbine group and
3 in the docetaxel group. There was a higher in-
cidence of leukopenia in the vinorelbine group,
and the major toxicity of the docetaxel group
was esophagitis (Table 2).

Discussion

This study suggested that the regimen of
weekly vinorelbine plus cisplatin or weekly
docetaxel plus cisplatin can be administered
with concurrent radiotherapy as it has fair ef-
ficacy and acceptable toxicity for locally ad-
vanced inoperable stage III NSCLC patients.
In addition, less toxicity and greater tolerance

Thorac Med 2013. Vol. 28 No. 5

were noted in the docetaxel group, compared
with the vinorelbine group.

Locally advanced NSCLC patients are a
heterogeneous group and have quite different
spectrums of mediastinal invasion and lymph
node involvement. There are a variety of con-
troversial therapeutic options for such malig-
nancies, including CCRT, neoadjuvant chemo-
therapy or chemoradiotherapy before surgery,
surgery followed by adjuvant chemotherapy,
and sequential chemoradiotherapy [3]. There is
still lack of consensus on the standard of care
and optimal management protocol for such pa-
tients. The treatment decision is often based on
the patient’s general condition, the initial dis-
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Table 1. Characteristics of 95 Enrolled Patients with Locally Advanced Non-small Cell Lung Cancer

Characteristics N (%) Vinorelbine Docetaxel p value
(N=48) (N=47)

Gender
Male 74 (77.9%) 38 (79.2%) 36 (76.6%) 0.763
Female 21 (22.1%) 10 (20.8%) 11 (23.4%)

Age (years old)
Median 60.4 59.9 60.9 0.660
Range 32-80 32-80 35-77

Performance status
ECOG* 0 20 (21.1%) 10 (20.8%) 10 (21.3%) 0.958
ECOG 1 75 (78.9%) 38 (79.2%) 37 (78.7%)

Histological types
Squamous cell carcinoma 52 (54.7%) 28 (58.3%) 24 (51.1%) 0.756
Adenocarcinoma 25 (26.3%) 12 (25.0%) 13 (27.7%)
Other 18 (18.9%) 8 (16.7%) 10 (21.3%)

Stage
A 26 (27.4%) 8 (16.7%) 18 (38.3%) 0.018
1B 69 (72.6%) 40 (83.3%) 29 (61.7%)

*ECOG: Eastern Cooperative Oncology Group

Table 2. Grade 3 or 4 Toxicity of CCRT with Weekly Vinorelbine or Docetaxel and Cisplatin

Vinorelbine (N=48)

Docetaxel (N=47)

Toxicity

No (%) No (%) P
Leukopenia 16 (33.3) 2 (4.3) <0.001
Anemia 5(10.4) 8(17.0) 0.349
Thrombocytopenia 1(2.1) 3(6.4) 0.297
Hepatic 0(0.0) 1(2.1) 0.310
Diarrhea 1(2.1) 0(0.0) 0.320
Nausea/Vomiting 13 (27.1) 8 (17.0) 0.237
Mucositis 1(2.1) 0(0.0) 0.320
Radiation pneumonitis 3(6.3) 1(2.1) 0.317
Esophagitis 6 (12.5) 11 (23.4) 0.166

ease presentation at diagnosis, the physician’s
experience and preference, and the facilities
available at the hospital. When patients can
receive treatment only with a palliative goal
in mind, CCRT can provide a statistically sig-

nificant benefit with regard to overall survival,
compared to sequential treatment (Hazard ratio,
HR=0.84, p=0.004) [5]. CCRT may contribute
an absolute survival benefit of 5.7% at 3 years
and 4.5% at 5 years, at the cost of increased
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grade 3/4 toxicities, especially esophagitis (from
4-18%), during therapy [5].

At the time of diagnosis, physicians may
need to choose neoadjuvant treatment with a cur-
ative intent followed by surgical resection for
certain patients. CCRT was developed to im-
prove locoregional control and to achieve path-
ological down-staging [5-6,17]. In this study,
8 of 18 (38.9%) patients with IITA disease
received complete resection in the docetaxel
group, compared to 1 of 8 patients (12.5%) in
the vinorelbine group. Weekly administered
schedules, such as that seen in our study, have
been shown to be effective in many previ-
ous studies, and the recommended doses were
docetaxel 20 or 25 mg/m’ and cisplatin 20 or 25
mg/m’ [10-11,14,18]. The dose limiting toxicity
was esophagitis. The rate of grade 3/4 esopha-
gitis in our docetaxel group was 23.4%.

Vinorelbine was shown to be as effective
as gemcitabine and paclitaxel when combined
with cisplatin in a regimen of CCRT. The me-
dian progression-free survival for the 3 arms
(vinorelbine, gemcitabine, palictaxel) was 11.5,
8.4 and 9.1 months, respectively, and the over-
all survival was 17.7, 18.3 and 14.8 months,
respectively [12]. In addition, there were fewer
cases of toxicity and treatment interruptions
(grade 3/4 neutropenia 27%, grade 3/4 esopha-
gitis 25%) with the vinorelbine and cisplatin
combination [19]. A study conducted by Zatlou-
kal et al. that randomized patients using cispla-
tin and vinorelbine showed significantly better
results in terms of time to disease progression
(11.9 versus 8.5 months, respectively; p=0.024)
and survival (16.6 versus 12.9 months, respec-
tively; p=0.023) with the CCRT approach than
with sequential chemoradiotherapy [13]. But
grade 3/4 toxicities were more often found in
the concurrent arm than in the sequential arm,

Thorac Med 2013. Vol. 28 No. 5

especially granulocytopenia (53% versus 19%,
respectively) and esophagitis (18% versus 4%,
respectively). Our data in the vinorelbine group
indicated a similar result with a time to disease
progression of 6.1 months and median survival
of 15.6 months. Grade 3/4 leukopenia and
esophagitis occurred in 33.3% and 12.5% of pa-
tients, respectively.

The results of our report indicated that the
cisplatin plus docetaxel combination was more
tolerable, as 68.1% of patients in the docetaxel
group received 6 planned cycles of chemo-
therapy, compared to 39.6% of patients in the
vinorelbine group. Although there was a trend
toward longer survival in the docetaxel group
(22.1 months vs. 15.6 months in vinorelbine
group), the difference did not achieve statistical
significance, and time to disease progression
for both groups was similar (5.9 vs. 6.1 months,
respectively). It is noteworthy that more pa-
tients in the docetaxel group were at stage IITA
disease (38.3% vs. 16.7% in the vinorelbine
group). Post-CCRT treatment may also affect
the prognosis. Eight patients in the vinorelbine
group and 17 in the docetaxel group received
epidermal growth factor receptor tyrosine ki-
nase inhibitor (EGFR-TKI). Furthermore, all
patients in the docetaxel group had already re-
ceived CCRT when EGFR-TKI was introduced
into clinical practice in Taiwan; no doubt, the
subsequent treatment may have influenced sur-
vival [20].

In order to improve treatment outcome,
some investigators use an additive treatment
approach, either as induction chemotherapy or
consolidation chemotherapy. However, there is
no strong evidence to support the further im-
provement of a patient’s survival with the addi-
tive treatment [12,21-22]. We used 2-3 cycles
of chemotherapy after CCRT, but only a small
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number of patients received consolidation ther-
apy (15 patients in the vinorelbine group and 6
in the docetaxel group).

There are some limitations that should be ad-
dressed with regard to this study. First, this ret-
rospective report reveals a real outcome of ordi-
nary clinical practice, as most of our patients
did not meet the restrictive inclusion criteria
for most clinical trials. In earlier clinical tri-
als, elderly patients and/or those with serious
comorbidities were often excluded from ag-
gressive chemoradiotherapy [5]. A success-
ful therapy needs to find the balance between
efficacy and patient tolerance. Collaboration
among pulmonary physicians, medical oncolo-
gists, radio-oncologists and thoracic surgeons
may be of help in selecting more suitable pa-
tients for CCRT. Second, there were incomplete
evaluation parameters among the collected
patient data. Some prognostic factors, such as
pulmonary function test, body weight loss, per-
formance status, hemoglobin and radiotherapy
dose-volume parameters (V20), may be used
to tailor individual treatment [23]. Third, not
every enrolled patient received advanced radia-
tion therapy. Advanced radiotherapy techniques
like 3-dimensional conformal radiation therapy,
image-guided radiation therapy (IGRT), and
intensity-modulated radiation therapy (IMRT)
can deliver higher radiation doses with less col-
lateral injury to normal tissue. Such techniques
may make CCRT more feasible for most pa-
tients [24]. Finally, the relatively small number
of patients at a single center offers a limited
assessment and as a result, our conclusions are
difficult to confirm. Larger prospective multi-
center studies are needed to achieve results that
can be generalized.

Conclusion

In conclusion, this study revealed that CCRT
with the regimen of weekly vinorelbine plus
cisplatin or weekly docetaxel plus cisplatin may
have similar effects. There was less toxicity and
greater tolerance in the docetaxel group.
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Introduction

Acute respiratory distress syndrome
(ARDS) is a difficult problem for clinicians.

Concomitant Treatment with Recombinant Human

Activated Protein C and Extracorporeal Membrane

Oxygenation for Sepsis-related Acute Respiratory
Distress Syndrome

Chin-Chih Chang*,**, Shuenn-Wen Kuo*,**, Jang-Ming Lee**, Wen-Je Ko*,**

Introduction: Sepsis-related acute respiratory distress syndrome (S-ARDS) is a difficult
problem for clinicians. The aim of this study was to evaluate the efficacy and safety of
combined treatment with recombinant human activated protein C (rhAPC) and extracorporeal
membrane oxygenation (ECMO) for S-ARDS.

Methods: We retrospectively analyzed a prospective database in a single institution.
Patients with S-ARDS requiring ECMO support were enrolled. RhAPC was given to the
patients who met the criteria of our study. Other patients received conventional management.
The primary endpoint was all-cause hospital mortality, and the secondary endpoint was
serious bleeding complications.

Results: A total of 14 patients were enrolled. Five patients received rhAPC and 9
underwent conventional treatments. Two of 5 patients in the rhAPC group (40.0%) and 8 of
9 patients in the control group (88.9%) died in the hospital (p=0.095). Two serious bleeding
incidents occurred in patients in the control group (22.2%) and none in the rhAPC group
(p=0.505).

Conclusion: Our analyses suggested rhAPC has no significant effect on the reduction
of all-cause mortality in patients with S-ARDS requiring ECMO support, although no increase
in serious bleeding complications associated with rhAPC treatment was noted. (Thorac Med
2013; 28: 270-277)
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extracorporeal membrane oxygenation (ECMO), sepsis, Xigris
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The overall pooled mortality of ARDS was as
high as 44.3% in the last decade, without a sub-
stantial decrease over time [1]. Many treatment
options have been proposed to reduce the mor-
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tality of ARDS, including low tidal volume [2],
the prone position [3], surfactant supplements
[4], inhaled nitric oxide [5], and corticosteroid
[6]. Extracorporeal membrane oxygenation
(ECMO) can provide vital support for refrac-
tory respiratory failure. In the CESAR trial,
management with ECMO reduced the rate of
death or disability at 6 months in patients with
ARDS, resulting in an absolute reduction from
53% to 37% [7].

Sepsis is the leading cause of ARDS [8].
Recombinant human activated protein C
(rhAPC) had been regarded as an effective
drug to reduce mortality in patients with severe
sepsis [9]. However, it was associated with an
increased risk of bleeding [9-11]. In October
2011, Eli Lilly and Company, the manufacturer
of thAPC [drotrecogin alfa (activated), Xigris"],
announced the worldwide withdrawal of the
product from the market due to a lack of benefit
relative to 28-day mortality in the preliminary
analyses of the PROWESS-SHOCK study [12].
The purpose of this study was to evaluate the
efficacy and safety of combined treatment with
rthAPC and ECMO for sepsis-related ARDS (S-
ARDS).

Patients and Methods

The study protocol was approved by the
Research Ethics Committee of National Tai-
wan University Hospital. We retrospectively
analyzed a prospective database of the Surgical
Intensive Care Unit, National Taiwan Univer-
sity Hospital. We enrolled all patients who had
S-ARDS and needed ECMO support. Inclusion
criteria for ECMO and rhAPC in the S-ARDS
group (Appendix 1) and exclusion criteria for
rhAPC (Appendix 2) are presented below.
Patients who met the criteria for rhAPC were

immediately administered 96-hour continuous
rhAPC with drotrecogin alfa (activated) [Xi-
gris®, Eli Lilly and Company (Taiwan), Inc.,
Taipei, Taiwan] infused at a rate of 24 pg/kg/
h. ECMO support with conventional treatment
was given to those S-ARDS patients who did
not meet the thAPC criteria but met the ECMO
criteria. Heparin was given to all patients in
the control group. In the rhAPC group, patients
were not given systemic heparinization until the
rhAPC treatment course was finished. Heparin-
coated circuits were used in every patient in
whom ECMO was placed.

Baseline data including demographic in-
formation, preexisting conditions, recent sur-
gery, the Acute Physiology and Chronic Health
Evaluation II (APACHE II) scores [13], and
the partial pressure of arterial oxygen/fraction
of inspired oxygen (PaO,/Fi0,) ratio were col-
lected before ECMO support was set up. The
primary endpoint was to compare all-cause
hospital mortality between patients with thAPC
treatment and those without. We also analyzed
data regarding serious bleeding complications
in the 2 groups as the secondary endpoint.

Statistical analysis

We compared both groups using Fisher’s
exact test for categorical variables. The New
York Heart Association functional classifica-
tion [14] was compared with the use of the Chi-
square test, and the independent ¢ test was used
for continuous variables. A p value less than 0.05
was considered significant.

Results
From August 2005 to February 2008, we

had 14 adult patients with S-ARDS requiring
ECMO support (mean age 51.3 £ 15.6 years
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Table 1. Comparison of demographic characteristics at baseline and results of rhAPC and control groups

rhAPC group (n=5) Control group (n=9) p value

Age (year) 46.9 + 14.1 53.8+13.5 0.384
Men 3 (60.0%) 8 (88.9%) 0.505
BMI (kg/m’) 23.4+25 245+43 0.615
Preexisting conditions

NYHA functional class 1

I 3 (60.0%) 6 (66.7%)
11 2 (40.0%) 3 (33.3%)

Hypertension 2 (40.0%) 3 (33.3%) 1

Diabetes 2 (40.0%) 1 (11.1%) 0.505

Immunocompromise 1 (20.0%) 1 (11.1%) 1

Liver disease 2 (40.0%) 2 (22.2%) 0.580

Lung disease 0 2 (22.2%) 0.505

Smoking 1 (20.0%) 1 (11.1%) 1

Dialysis 0 1 (7.7%) 1
Recent surgery 3 (60.0%) 4 (44.4%) 1
APACHE 11 35.6+10.0 37.9+9.2 0.616
PaO,/FiO, 70.7 £24.4 60.5+22.4 0.434
ECMO duration (hr) 455.6 £ 649.9 110.1 £196.8 0.305
Mortality 2 (40.0%) 8 (88.9%) 0.095
Bleeding 0 2 (22.2%) 0.505

Data are expressed as number (%) or mean =+ standard deviation. APACHE II: Acute Physiology and Chronic Health Evaluation II; BMI: body

mass index; CAD: coronary arterial disease; ECMO: extracorporeal membrane oxygenation; FiO,: fraction of inspired oxygen; NYHA: New York

Heart Association; PaO,: partial pressure of arterial oxygen; rhAPC: recombinant human activated protein C.

[range: 28-70 years], mean APACHE II score
37.2 £ 8.5). Of these 14 patients, 5 received
rhAPC. The demographic characteristics of the
control group and the thAPC group at baseline
were similar (Table 1). Of the 5 patients in the
rhAPC group, 3 underwent veno-arterial (V-
A) ECMO support initially and the other 2 re-
ceived veno-venoarterial (V-VA) ECMO. In the
control group, all 9 patients were treated with
V-A ECMO initially. There was no significant
difference in the mortality rate between the V-A

Thorac Med 2013. Vol. 28 No. 5

and V-VA ECMO modes (p=0.505). There was
also no significant association between initial
ECMO modes and groups (p=0.110).

Two of the 5 patients in the thAPC group
(40.0%) and 8 of the 9 patients in the control
group (88.9%) died in the hospital (»p=0.095).
There were 2 serious bleeding complications in
patients in the control group (p=0.505). Both
events occurred in the brain, causing intracra-
nial hemorrhages, and resulted in death. Hepa-
rin was given all patients in the control group
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and 4 of 5 patients in the rhAPC group after the
rhAPC treatment course was finished. One pa-
tient in the rhAPC group died on the first day of
rhAPC infusion, and did not receive systemic
heparinization. Without heparinization, further-
more, no evidence of clot formation was noted
in the 4 patients” ECMO circuits during the 96-
hour rhAPC treatment.

Discussion

To our knowledge, there is no clinical lit-
erature on the efficacy and safety of combined
treatment with thAPC and ECMO for S-ARDS,
except some related case reports. Yu and associ-
ates successfully treated 2 patients with acute
myocarditis and profound septic shock using
ECMO and rhAPC [15]. Lamarche and col-
leagues reported 2 cases in which thAPC and
ECMO were used concomitantly for ARDS
and septic shock, and the result was good [16].
There was no bleeding complication in either
report. A consistent result in our study was that
treatment with thAPC given to patients with
septic ARDS on ECMO was not associated
with an increased rate of serious bleeding. La-
marche and colleagues concluded that formal
anti-coagulation with intravenous heparin might
not be required for ECMO with heparin-bonded
circuits in patients who are receiving thAPC
[16]. We observed the same result in our study.

There was no significant effect of rhAPC
on the reduction of all-cause mortality in pa-
tients with S-ARDS requiring ECMO support,
although no increase in serious bleeding com-
plications associated with thAPC treatment was
noted in our study. The PROWESS study first
showed rhAPC was associated with reduced
mortality in patients with severe sepsis [9].
Other clinical trials, however, did not show a

difference in mortality rates between rhAPC
and placebo [10,17]. In 2011, preliminary anal-
yses of the PROWESS-SHOCK clinical trial
were done by Eli Lilly and Company and re-
vealed no difference in 28-day mortality rates
between thAPC and placebo [26.4% (223/846)
vs. 24.2% (202/834); relative risk 1.09; 95%
confidence interval (0.92, 1.28); p value=0.31]
[12], which led to the worldwide withdrawal of
rhAPC from the market.

The reasons why thAPC was not given to
the patients in the control group were as follows.
Three of the 9 patients had stayed at intensive
care units for more than 48 hours, so they did
not meet the inclusion criteria for thAPC. Fur-
thermore, 1 patient had chronic renal failure
dependent on hemodialysis for more than 1
month, and 5 patients had very poor hemody-
namics and inevitable death was expected by
the physicians. These 6 patients were excluded
from rhAPC therapy since they met some of the
exclusion criteria of thAPC.

Our study was limited by the small sample
size, and the possibility of selection bias in this
non-randomized, non-blinded study could not
be avoided.

In conclusion, administration of rhAPC to
patients with S-ARDS on ECMO did not signif-
icantly reduce mortality, although it was not as-
sociated with increasing serious bleeding com-
plications. In patients receiving ECMO with
heparin-coated circuits, no systemic heparin-
ization is needed to prevent clotting in circuits
when these patients are undergoing intravenous
rhAPC treatment.
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Appendix 1: Inclusion criteria

1. SIRS criteria

Patients had to have 3 or more of the following qualifications: core temperature > 38°C or < 36°C;
heart rate > 90 beats/minute, except in patients with a known medical condition or receiving treatment
that would prevent tachycardia; respiratory rate > 20 breaths/minute or a PaCO, < 32 mmHg or me-
chanical ventilation for an acute process; white blood cell count of > 12,000 /mm’ or < 4,000 /mm’ or
> 10% immature neutrophils.

2. Sepsis criteria

Patients had to have suspected or proven infection and meet the SIRS criteria.
3. Septic ARDS criteria

Patients with sepsis had to have an acute onset of respiratory failure, a chest X-ray with lung infil-
tration, and a PaO,/Fi0, <200 mmHg.

4. ECMO criteria for ARDS

Pa0,/Fi0, < 100 mmHg under a high ventilation setting with 1.0 of FiO,.
5. Criteria for rhAPC

Septic patients had to have stayed in intensive care units for less than 48 hours and have APACHE
IT scores between 24 and 52 before rhAPC was used.

APACHE II: Acute Physiology and Chronic Health Evaluation II; ARDS: acute respiratory dis-
tress syndrome; ECMO: extracorporeal membrane oxygenation; FiO,: fraction of inspired oxygen;
PaCO,: partial pressure of arterial carbon dioxide; PaO,: partial pressure of arterial oxygen; rhAPC:
recombinant human activated protein C; SIRS: systemic inflammatory response syndrome.

Appendix 2: Exclusion criteria of recombinant human activated protein C

1. Patients who are pregnant.

2. Patients less than 14 years of age.

3. Patients weighing > 135 kg.

4. Patients with a platelet count < 30,000/mm’ or uncontrolled active bleeding.
5. Patients at increased risk for bleeding based on the following:

A. Any major surgery, defined as surgery that requires general or spinal anesthesia, performed
within the 12-hour period immediately preceding study drug infusion, or any postoperative
patient who demonstrates evidence of active bleeding, or any patient with planned or antici-
pated surgery during the study drug infusion period.

B. History of severe head trauma within the previous 4 weeks that required hospitalization or in-
tracranial surgery.

C. History of stroke within the previous 3 months, or any history of intracerebral arteriovenous
malformation, cerebral aneurysm, or central nervous system mass lesions, or definitive intra-
cranial hemorrhage.

o

History of congenital bleeding diatheses.
E. Gastrointestinal bleeding within the last 6 weeks that required medical intervention unless de-
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finitive surgery was performed.

. Patients with a known hypercoagulable condition including activated protein C resistance or a he-

reditary deficiency of protein C, protein S, or anti-thrombin III.

. Patients on the following medications:

A. Thrombolytic therapy within the past 3 days.

B. Glycoprotein IIb/Illa antagonists within the past 7 days.

C. Antithrombin III infusion of > 10,000 units within the past 12 hours.
D. rhAPC infusion within the past 24 hours.

. Patients with known or suspected portal hypertension.
. Presence of an advance directive to withhold life-sustaining treatment, with the exception of car-

diopulmonary resuscitation.

Patients not expected to survive more than 28 days given their pre-existing medical condition (e.g.,
widely metastatic cancer) or inevitable death as judged by the physician.

Patients with chronic renal failure dependent on either hemodialysis or peritoneal dialysis for
more than 1 month.

Human immunodeficiency virus-positive patients whose last known CD4 count was < 50/mm’.

Thorac Med 2013. Vol. 28 No. 5
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Diagnosis and Treatment of an Infective Bronchogenic
Cyst Using Endobronchial Ultrasound-Guided
Transbronchial Needle Aspiration: A Case Report

Kuo-Yang Huang®, Chia-Hung Chen*,**, Wei-Chih Liao*, Chih-Yen Tu*,*** ****
Chuen-Ming Shih*,**, Wu-Huei Hsu*,***

Bronchogenic cysts are 1 of the most common bronchopulmonary congenital malforma-
tions found in adults. Most would agree that symptomatic or infected cysts should be
surgically removed. We report a 58-year-old male with fever and a mediastinal mass, who
was diagnosed with infected bronchogenic cyst and treated with a combination of antibiotics
and drainage by endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-
TBNA). This case suggests that EBUS-TBNA can be an effective alternative treatment to
surgery in the management of infective bronchogenic cysts. (Thorac Med 2013; 28: 278-282)

Key words: bronchogenic cyst, endobronchial ultrasound, endobronchial ultrasound-guided

transbronchial needle aspiration

Introduction

Although the definitive clinical manage-
ment of asymptomatic bronchogenic cysts re-
mains controversial, surgical removal of symp-
tomatic or infected cysts is most likely to be
recommended [1-5]. Bronchoscopic aspiration
has been used typically for diagnosis and for
nonsurgical candidates. We herein report our
experience, in which we treated an infected me-
diastinal bronchogenic cyst with a combination
of antibiotics and drainage by endobronchial
ultrasound-guided transbronchial needle aspira-

tion (EBUS-TBNA), followed by a resolution
of symptoms and no evidence of recurrence af-
ter a 12-month follow-up.

Case Report

A 58-year-old man without a significant
medical history presented with dry cough, low-
grade fever and chest tightness for 2 weeks.
Chest X-ray at the outpatient department (OPD)
showed a right mediastinal mass (Figure 1),
prompting a chest computed tomography (CT)
scan. The CT scan revealed a 5.3 x 4.3 cm cys-
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Fig. 1. Chest X-ray showed a right mediastinal mass.

Fig. 2. CT of the chest showed a right lower paratracheal rounded

lesion, 4.5 cm in diameter, with homogeneous density and soft-tissue

attenuation (white arrow).

tic lesion with homogeneous internal density
and a thin wall at the right paratracheal region
of the mediastinum (Figure 2).

The patient was referred to our hospital for
diagnosis and management of a suspected me-
diastinal mass. He was placed under local anes-
thesia and sedation, and a flexible bronchoscope
was used for the airway examination; no extrin-
sic compression of the distal trachea was seen.

Fig. 3. Convex-probe EBUS image showing the same lesion

adjacent to the superior vena cava (color Doppler).

This was followed by ultrasound examination
of the right lower paratracheal area with a 7.5
MHz convex probe bronchoscope (BF-UC260F;
Olympus Ltd., Tokyo, Japan). The lesion was
identified as a round hypoechoic structure, 4.0
cm in diameter, and was distinguished from
surrounding blood vessels using color Doppler
(Figure 3). A dedicated 22-gauge needle (NA-
202, Olympus Ltd., Tokyo, Japan) was used to
puncture and aspirate the lesion under direct
visual guidance, and 140 ml of yellowish fluid
was slowly drained. Collapse of the lesion was
evident when fluid drainage spontaneously
ceased. Fluid cytology then showed histocytes
and lymphoid cells, without evidence of ma-
lignancy. Gram stain and culture from the fluid
subsequently confirmed Klebsiella pneumonia
and Streptococcus pneumoniae.

The patient was treated with a 6-week course
of augmentin; his symptoms improved within a
few days from the initial procedure. A repeated
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chest CT scan subsequent to the 6-week treat-
ment showed a smaller lesion (about 1.5 ¢cm in
diameter). The patient remained asymptomatic
after the initial procedure and during his 12
months of follow-up.

Discussion

Bronchogenic cysts are closed and epitheli-
al-lined sacs, and are thought to originate from
the anomalous budding of the tracheal diver-
ticulum from the primitive foregut between the
3" and 6™ weeks of gestation [5-7]. Depend-
ing on the time of separation from the primary
airways, the bronchogenic cyst may be either
in the mediastinum or in the lungs, as a result
of anomalies occurring during the 5" and 6th
weeks of development, respectively [5-6,8].
Bronchogenic cysts of the mediastinum are
rare. In a series of 2,163 mediastinal lesions, 72
(3.3%) were found to be due to bronchogenic
cysts [8].

Bronchogenic cyst, either intra- or extra-
thoracic, is usually asymptomatic. Related
symptoms, such as cough, dysphagia and dys-
pnea, could appear if the cyst became larger and
compressed adjacent vital structures. Chest X-
ray and CT scan both typically reveal a round-
ed, well-demarcated, noncalcified mass with
“water density” (usually less than 20 Houn-
sfield units by CT). However, infected cysts that
contain protein-like material or hemorrhagic
cysts can have a more solid appearance (up to
80 to 90 Hounsfield units), thereby increasing
the diagnostic uncertainty. The appearance on
magnetic resonance imaging (MRI) will also
depend on the content of the cyst. Serous fluid
will have low signal intensities in T1-weighted
images and high signal intensities in T2-weight-
ed images, whereas protein-like fluid will have
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high signal intensities in T1-weighted images
[15]. Histology reveals that bronchogenic cysts
are lined by a pseudostratified ciliated columnar
epithelium. The cysts walls usually contain car-
tilage and bronchial mucous glands. The cysts
may be filled with secretions [16].

Fever, abscess, sinus drainage or fistula
formation could also appear when infected [9].
Therefore, many authors have indicated the ne-
cessity of early therapy [1,3,5] and considered
complete surgical excision (by VATS or thora-
cotomy) as the treatment of choice for broncho-
genic cyst [1,3,5,10]. Moreover, they believe
that simple aspiration can lead to a high recur-
rence rate because the lining is not completely
obliterated [1,5]. Past studies considered the
importance of TBNA as a diagnostic procedure,
but its therapeutical use was limited to the man-
agement of recurrence of bronchogenic cyst [1],
and to cases with acute compression [11] and
compromised or non-operable candidates [12].
Furthermore, ultrasound facilitates visualiza-
tion during aspiration and enables complete
aspiration of the cyst, which is not always pos-
sible when “blind” techniques are utilized. This
causes collapse of the cystic space and may fa-
cilitate adhesion between the mucosal surfaces
lining the cavity, consequently reducing recur-
rence rates.

In spite of these different and controversial
therapeutic approaches, our patient with an in-
fected mediastinal bronchogenic cyst was man-
aged conservatively with EBUS-TBNA, with-
out evidence of recurrence after a long-term
follow-up of 12 months.

EBUS is the latest relatively non-invasive
procedure, and has widened bronchoscopic vi-
sion beyond the bronchial wall [13]. This new
diagnostic tool makes it possible to visualize
in real-time the cyst’s structure, so that we can
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perform deep and complete aspiration to obtain
a collapse of the lesion and total destruction of
the lining (which is the first cause of recurrence
of the cyst) under ideal conditions [14]. How-
ever, while remaining aware of the coughing
and involuntary movement of our patient during
the EBUS-TBNA procedure under moderate se-
dation with propofol, we attempted to aspirate
as much as 140 ml of fluid, which resulted in
a smaller lesion on chest CT imaging after the
12-month follow-up.

Infected bronchogenic cysts usually adhere
densely to adjacent structures, which makes the
operation more complicated and risky, and com-
plete removal of the cysts more difficult. Hence,
our minimally invasive strategy might provide
a useful alternative to surgery as a first step to
control the infection and reduce inflammation
before resection, and could be an alternative
treatment if there is no recurrence after drain-
age. Since we used EBUS-TBNA as a comple-
mentary treatment to later possible surgery in
our patient, the diagnosis of bronchogenic cyst
was mainly made according to the chest X-ray,
CT image and EBUS.

In conclusion, EBUS-TBNA is a less in-
vasive and more accurate procedure in the di-
agnosis bronchogenic cyst and might provide
a useful alternative to surgery as a first step to
control the infection before resection.
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Hodgkin’s Lymphoma Presenting as Pleural and Chest
Wall Invasion: A Case Report

Yen-Ting Lin, Chao-Chi Ho

Hodgkin’s lymphoma is not an uncommon cause of mediastinal lymphadenopathy.
However, pleural and chest wall invasion are rare. Our patient, a 41-year-old male, presented
to our clinic with recurrent right chest pain for 1 month. Physical exam was unremarkable,
except a 1.5 cm, non-tender, soft lymph node was found at the left axilla. CXR revealed a
faint extrapulmonary lesion at the right upper lung field with rib destruction. CT scan showed
wide-based pleural thickening with adjacent right 6th rib destruction, some mediastinal
lymphadenopathies, a T9 sclerotic lesion with adjacent enlarged soft tissue and a 1.5 cm
left axillary lymphadenopathy. A pleural malignancy was suspected. CT-guided biopsy of
the pleural lesion disclosed atypical lymphoid infiltrates, suspicious of Hodgkin’s lymphoma.
Excision biopsy of the left axillary lymph node revealed foci of large lymphoid cells with
hyperchromatic nuclei and condensed cytoplasm. Binucleated Reed-Sternberg cells were
present. A Hodgkin’s lymphoma, classical-type, was diagnosed. After chemotherapy with an
ABVD protocol, the CXR and CT scan both showed significant tumor regression. A PET scan
did not disclose a viable hypermetabolic malignancy. Hodgkin’s lymphoma usually spreads
along with lymph node distribution. Pleural and chest wall involvement are rare. A detailed
physical examination and tissue diagnosis are essential with the presence of any suspicious
malignancy of pleural origin. (Thorac Med 2013; 28: 283-289)

Key words: Hodgkin’s lymphoma, pleural lesion
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Introduction

Pleural thickening is a common radiologic
finding in both plain film and computed to-
mography (CT) scans. Adjacent chest wall and
rib destruction imply a malignant disease. The
most common malignant pleural disease is
metastatic lung carcinoma. Others include met-
astatic extrapulmonary carcinoma, sarcomas,

lymphoproliferative diseases and mesothelioma.
Tissue proof is always necessary in these cir-
cumstances [1]. Lymphoproliferative diseases
such as Hodgkin’s lymphoma, non-Hodgkin
lymphoma and leukemia can invade the pleura,
while primary pleural lymphoma is very rare [2].
Secondary pleural involvement with lymphoma
usually results from disseminated or recurrent
disease [3]. We report a case that initially pre-
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sented with pleural thickening and adjacent rib
destruction, causing chest pain, and that was fi-
nally diagnosed as Hodgkin’s lymphoma, which
is rare.

Case Report

The patient, a 41-year-old man, was ad-
mitted for persistent right chest pain. He had
smoked 1 pack of cigarettes per day for more
than 20 years. He had no systemic disease, but
was an asymptomatic HBV carrier. He had been
well until 1 month earlier when an ill-defined
right chest pain occurred. It was a pressure-like
pain, scoring 2/10, without radiation. It was
not aggravated by exercise or limb movement.
He denied any history of trauma. Mild short-
ness of breath and palpitation occurred when he
engaged in mild exercise, such as walking for
10 minutes. He had no other discomfort, such
as fever, nausea, vomiting, gastrointestinal dis-
comfort, cough, sore throat, hemoptysis, pain at
any other site, appetite change, night-sweating
or body weight loss in recent months. On ex-
amination, he was a well-nourished man with a
fair spirit. A non-tender, soft lymph node, about
1.5 cm, was noted at the left axilla. The breath
sound was clear. Other examinations were un-
remarkable. The chest x-ray (CXR) (Figure 1A)
revealed several fibrocalcifications at the right
upper and left middle lung field. An ill-defined
opacity at the right upper lung field was also
noted, with destruction of the 6" rib. The medi-
astinum was widened. Laboratory data revealed
hemoglobin 13.1 gm/dL, white blood cell count
9.04 K/uL (segments 64.5% and lymphocytes
24.4%), platelet count 366.0 K/uL, BUN 12.3
mg/dL, creatinine 0.9 mg/dL, albumin 4.5 gm/
dL, total protein 8.2 gm/dL, ALT 19 U/L, ALP
401 U/L, LDH 467 U/L, CEA 0.74 ng/mL and
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CA-199 2.67 U/mL. A CT scan (Figures 1B,
1C, 1D, 1E) showed wide-based pleural thick-
ening and a nodular lesion at the T5/T6 level
with adjacent right 6" rib destruction. An en-
larged soft tissue lesion at the prevertebral space
of T9 and sclerotic change in the T9 vertebral
body, suspicious of bone metastasis, were also
found. There were both an enlarged left axillary
lymph node (1.5 cm) and several mediastinal
lymphadenopathies. Some fibrotic and calci-
fied lesions at the bilateral upper lungs were
noted, as well. Bronchoscopy did not reveal
an endobronchial lesion. Bronchial washing
cytology was negative and no acid-fast bacilli
were found in the washing specimen. Chest so-
nography revealed right hypovascular pleural
thickening. CT-guided biopsy was performed
with a 20G biopsy needle to the T6 paraspi-
nal pleural lesion. Pathology revealed atypical
lymphoid infiltrates, suspicious of malignancy
(Figure 2A). The left axillary lymph node was
then resected surgically. Pathology reported
diffuse effacement of the lymphoid structure
with infiltration of small lymphocytes and some
eosinophils in the background. Foci of large
lymphoid cells with hyperchromatic nuclei and
condensed cytoplasm were noted. Binucleated
Reed-Sternberg cells were also recognized
(Figure 2B). The large tumor cells were posi-
tive for CD30 and partially positive for CD20
stains. CD45-negative large cells were dis-
cerned. CD3 and CD20 highlighted small T-
cell and B-cell lymphocytes in the background
(Figures 2C, 2D). Focally PAX5-positive small
lymphocytes were noted, but tumor cells were
negative. The bone marrow study did not reveal
lymphoma involvement, and there was no addi-
tional evidence of lymphoma in the brain, neck,
abdomen and pelvis CT. The patient was diag-
nosed with a mixed-cellularity classical Hodg-
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Fig. 1. (A) CXR shows an ill-defined opacity at the right upper lung field with destruction of the 6th rib (arrow heads), as well as mediastinal

lymphadenopathies (arrows). (Some old fibrocalcified lesions are also seen). (B) CT scan revealed right pleural thickening with nodularity and

rib destruction (arrow heads), and mediastinal and right hilar lymphadenopathies (arrows). (C) Mediastinal lymphadenopathies. (D) A 1.5 cm

lymphadenopathy at the left axilla. (E) Sclerosing change of the T9 spine and a nearby enlarged soft tissue on the coronal reconstructed CT scan.

kin’s lymphoma, with axillary and mediastinal
lymphadenopathies and pleura, rib and T spine
involvement, stage IV, international prognostic
score (IPS) 2.

He was treated with chemotherapy with an
ABVD (doxorubicin, bleomycin, vinblastine,
and dacarbazine) protocol. Follow-up CXR and
CT scans (Figures 3A, 3B, 3C) showed sig-
nificant regression of the pleural lesion and
mediastinal lymphadenopathies. A whole body
fluorodeoxyglucose scan (FDG) 8 months after
diagnosis did not reveal a definite hypermeta-
bolic malignancy (Figure 3D).

Discussion

Mesothelioma clearly dominates any dis-

cussion of pleural tumors [1]. However, the
most common malignant tumor of the pleura is
the result of metastasis from another site, and
metastatic lung cancer is the most common
(40%) [4]. The mechanism is most often contig-
uous spread and invasion by the tumor into the
pulmonary vasculature and lymphatics. Metas-
tasis from other sites, such as the breast, stom-
ach and ovary, are not uncommon. Sometimes,
sarcomas can also metastasize to the pleurae.
Lymphoproliferative diseases such as Hodg-
kin’s lymphoma, non-Hodgkin lymphoma and
leukemia can also involve the pleura. Primary
pleural lymphoma is very rare, and is represent-
ed by the famous primary effusion lymphoma,
which is associated with HHV-8 and HIV infec-
tion.

frofesges - R 102 4 28 % 5 H



286 Yen-Ting Lin, Chao-Chi Ho

» W . o W

X 3 N v

Fig. 2. (A) CT-guided biopsy of the right pleural lesion found atypical lymphoid cell infiltrates and some bi-nucleated cells. (B) Imprint cytology

of the resected axillary lymph node showed typical Reed-Sternberg cells. (C) (D) Pathology of the axillary lymph node revealed some Reed-

Sternberg cells positive for CD30 and numerous lymphoid tumor cells positive for CD45.

Hodgkin’s lymphoma typically presents as
a painless lymphadenopathy, and is frequently
cervical or supraclavicular. The malignant cell
is derived from a B lymphocyte, with clonal im-
munoglobulin gene rearrangements. More than
50% of patients have a mediastinal mass, which
can be asymptomatic or present as dyspnea,
cough, or obstruction of the superior vena cava
[5]. Hodgkin’s lymphoma is not an uncom-
mon cause of mediastinal lymphadenopathy. It
usually starts in a single lymph node and then
spreads to adjacent lymph nodes via lymphatic
channels. In a case series of 108 patients with

Thorac Med 2013. Vol. 28 No. 5

Hodgkin’s lymphoma, 77 had intrathoracic
abnormalities on chest CT. The pattern seen
was that of contiguous spread from the ante-
rior mediastinal/paratracheal area to the other
mediastinal nodal groups. Involvement of the
pleura, pericardium or chest wall occurred only
after the anterior mediastinal/paratracheal mass
had enlarged to greater than 30% of the thoracic
diameter [6]. Other authors have claimed that
pleural involvement is always in conjunction
with either mediastinal or parenchymal disease
[7]. Distant spread other than contiguous spread
to an extranodal site is not common and is al-
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Fig. 3. (A) (B) (C) CT scan after treatment showed marked regression of the previous tumors. (D) PET

scan 8 months after diagnosis showed no definite hypermetabolic malignancy.

ways preceded by splenic involvement, alth-
ough the involvement of the spleen may be oc-
cult. This type of distant extranodal Hodgkin’s
lymphoma occurs almost exclusively in 4 or-
gans: the liver, bone marrow, lung, or bone [8].
Hodgkin’s lymphoma involves the lung far
more frequently than non-Hodgkin lymphoma.
It always occurs accompanied with enlarged
mediastinal nodes, while non-Hodgkin lym-
phoma can invade the lung parenchyma alone
[9]. The patterns of pleural involvement by
lymphoma include single or multiple pleural
nodules or masses, or diffuse pleural thickening

of more than 1 cm. On CT scan, pleural lym-
phoma shows contrast enhancement with atten-
uation similar to muscle [2]. Pleural effusions
are more common in non-Hodgkin lymphoma
than Hodgkin’s lymphoma [2]. This may result
from lymphatic obstruction by lymphoma (more
frequently) or direct invasion of lymphoma into
the pleura [3].

Our patient did have mediastinal lymphade-
nopathies. However, his mediastinal and hilar
lymphadenopathies were far smaller than 30%
of the thoracic diameter. Moreover, his pleural
lesion and rib destruction were not obviously
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contiguous to the mediastinal nodes on CT
scan. The T9 spine was also involved. This kind
of spreading pattern is rare.
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Marantic Endocarditis in a Patient with Lung Cancer:
Report of a Case and Review of the Literature

Hsin-Yi Wang, Ping-Hung Kuo

Marantic endocarditis, also known as nonbacterial thrombotic endocarditis (NBTE),
is an uncommon complication of advanced malignancy. The disease is characterized by
hypercoagulability-related non-infective thrombi on valvular leaflets causing extensive
embolization. In this report, we describe a 52-year-old woman with lung adenocarcinoma
who developed extensive embolic infarction of the brain and extremities. Nonbacterial
thrombotic endocarditis was diagnosed based on the clinical presentation and results from
echocardiography. We also review the related literature concerning this rare disease entity.

(Thorac Med 2013; 28: 290-295)

Key words: marantic endocarditis, nonbacterial thrombotic endocarditis, infective endocarditis

Introduction

Marantic endocarditis, also known as non-
bacterial thrombotic endocarditis (NBTE), is a
well-documented phenomenon but an uncom-
mon diagnosis in clinical practice. Patients
with NBTE usually have debilitating systemic
disorders, including malignancy and inflamma-
tory and autoimmune diseases, and are associ-
ated with a hypercoagulable state [1]. Marantic
endocarditis is defined by the deposition of
thrombi on previously undamaged valves in the
absence of a bloodstream bacterial infection [1].
It is characterized by the increased frequency
of arterial embolic events, which may lead to
extensive infarction [2]. Malignancy is the most
commonly recognized disease entity associated
with marantic endocarditis. Cancer-associated

thromboembolism has been thoroughly stud-
ied since the seminal observation by Armand
Trousseau in 1865 [3].

The diagnosis of marantic endocarditis is
difficult because no diagnostic “gold standard”
for this disease exists. A definite diagnosis can
be achieved through autopsy or pathological ex-
amination of surgical specimens, which is unre-
alistic in clinical practice. The differentiation of
marantic endocarditis from infective endocar-
ditis (IE) is of paramount importance in terms
of therapeutic strategy [4]. Nevertheless, there
is some overlap in the clinical presentations of
these 2 diseases. Thus, reaching a prompt and
confident diagnosis of marantic endocarditis is
still a challenge for health-care professionals.

In this report, we describe a 52-year-old
woman with lung adenocarcinoma who present-
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(B)

Fig. 1. Chest CT showing para-tracheal lymphadenopathy (Panel

A), a right lower lung tumor with obstructive pneumonitis, and right
pleural effusion (Panel B).

ed with extensively occurring embolic events.
NBTE was diagnosed based on the clinical
manifestations and echocardiography.

Case Report

A 52-year-old woman, with stage IV lung
adenocarcinoma, presented to our hospital with
lymphadenopathy in the axillary and neck re-
gion for 7 months prior to this admission. The
disease had progressed despite chemotherapy
with nedaplatin, pemetrexed and oral gefitinib.
Computed tomography (CT) of the chest re-
vealed a right lower lung tumor, right pleural
effusion and extensive mediastinal and axillary
lymphadenopathy (Figure 1). She developed
progressive respiratory distress because of mas-
sive malignant pleural effusion and obstructive
pneumonitis. Respiratory failure occurred de-

Fig. 2. Brain CT revealing 2 large wedge-shaped hypodense areas
in the right frontal and parietal-occipital lobes, and another small
area in the right parietal lobe consistent with recent right middle and

posterior cerebral artery infarctions.

spite antibiotic treatment, aggressive drainage
of the pleural effusion and noninvasive ventila-
tion support. She underwent endotracheal intu-
bation for mechanical ventilation and was then
transferred to the intensive care unit (ICU).

On examination, her blood pressure and
body temperature were normal with a heart rate
of 109 beats per minute. Chest auscultation re-
vealed bilateral diffuse crackles and ronchi, with
decreased breathing sounds in the right lower
lung. There was no cardiac murmur. Fever was
detected on the 2™ day of intubation and strong
antibiotics, including cefepime, teicoplanin and
fluconazole were administered after a septic
workup. Consecutive blood cultures did not
yield any significant pathogens. She had an epi-
sode of sudden-onset consciousness disturbance
with left hemiplegia 3 days after extubation.
Emergency brain CT showed recent infarction
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Fig. 3. Transesophageal echocardiogram demonstrating oscillating
vegetations on anterior and posterior mitral leaflets and mild to
moderate mitral regurgitation.

in the area of the right middle and posterior
cerebral arteries (Figure 2). Transthoracic echo-
cardiography revealed suspected vegetation at
the mitral valve. Transesophageal echocardiog-
raphy confirmed the presence of 2 oscillating
vegetations on the anterior and posterior mitral
leaflets, 0.9 x 0.6 and 0.7 x 0.5 cm in size, re-
spectively (Figure 3). There was also a notable
ischemic change in bilateral distal extremities,
including the fingers and toes, which progressed
rapidly to dry gangrene within a few days (Fig-
ure 4). Nonbacterial thrombotic endocarditis
was suspected, based on the clinical manifes-
tations. The neurologist did not recommend
anticoagulation therapy because of the high
risk of hemorrhagic transformation. Consider-
ing the advanced stage of the malignancy, only
supportive care was given in the ICU. Her level
of consciousness continued to worsen and the
patient finally passed away on the 58th hospital
day.
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B)

Fig. 4. Rapid occurrence of dry gangrene at the bilateral distal

extremities within a few days.

Discussion

Marantic endocarditis is a well-documented
disease that usually occurs in patients with
malignancy-associated hypercoagulability [4].
It has occasionally been reported in lung, pan-
creatic, and gastric cancers and also in adeno-
carcinoma of unknown primary origin. There is
a tendency toward an association with adeno-
carcinoma [2].

Microscopic examination showed the le-
sions of marantic endocarditis are composed of
agglutinated blood and platelet thrombi without
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evidence of an inflammatory reaction [1]. The
vegetations are superficial and the underly-
ing valvular tissue is either entirely normal or
shows subtle histological evidence of abnormal
collagen and elastic fibers [1]. Because of the
superficial structure and the lack of an inflam-
matory reaction, the vegetations are prone to
being dislodged thereby causing extensive
embolization [4]. Patients with marantic en-
docarditis have been shown to have a higher
incidence of stroke (33%) than patients with IE
(19%) [5].

The vegetations in marantic endocarditis
have distinctive characteristics on echocar-
diography. The valves most often affected are
the aortic, mitral and a combination of the 2
[6]. The vegetations are classically observed
in areas of high flow or on the contact surfaces
(coapting edge) of valvular leaflets [1,7]. Trans-
esophageal echocardiography is superior to
transthoracic echocardiography in the identifi-
cation of a cardiac embolic source [8], probably
due to the relatively small size of the vegeta-
tions.

The mainstay of treatment is the manage-
ment of the underlying disease and anticoagula-
tion therapy [2]. The most effective anticoagu-
lation therapy appears to be unfractionated hep-
arin or low molecular weight heparin (LMWH)
[3]. In contrast, vitamin K antagonists, such as
warfarin, have been shown to have a poor effect
on the prevention of thromboembolisms and
thus should be avoided [4]. Notwithstanding
prompt diagnosis and proper management, the
long-term outcomes of patients with marantic
endocarditis are still poor, mainly because of
the advanced stage of the underlying malig-
nancy [1]. Cardiac surgery is seldom required
and should be avoided in patients with terminal
malignancies since it may not prevent further

embolization [4].

In this case, we encountered some difficul-
ties in establishing the diagnosis of marantic
endocarditis, mainly because of the overlap-
ping features of NBTE and IE. The patient had
a fever episode before the massive embolic
stroke. However, fever is usually a nonspecific
phenomenon in patients with advanced malig-
nancies. Our patient met 1 major and 2 minor
criteria of the Duke diagnostic schema for IE.
However, some of the elements of the Duke
criteria overlap with the clinical manifestations
of marantic endocarditis. There are some dif-
ferences between these 2 conditions which can
be utilized in clinical practice (Table 1) [9]. In
our case, the persistent embolization despite
adequate antibiotic therapy indicated a disease
entity other than IE. In addition, the massive
systemic embolization and discrete cerebral
infarctions in the absence of new valvular dam-
age and signs of heart failure were atypical pre-
sentations of IE. Moreover, the vegetations in
this case developed on the coapting edge of the
mitral leaflets, which is 1 of the characteristic
echographic features of marantic endocarditis.

There are still some uncertainties regard-
ing the treatment of marantic endocarditis. In
patients complicated with a massive embolic
stroke, the decision to use anticoagulants is often
a dilemma for clinicians. Secondary hemor-
rhagic transformation of the cerebral infarc-
tion may counterbalance the potential benefits
of anticoagulant therapy in the prevention of
further stroke. To date, little is known about
the optimal timing of initiating anticoagulation
therapy relative to stroke onset and extent [10];
the management of massive embolic stroke in
these patients remains supportive care.

In conclusion, clinicians should keep in
mind the possibility of marantic endocarditis
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Table 1. Comparison between marantic endocarditis and infective endocarditis

Infective endocarditis

Marantic endocarditis
(NBTE)

Risk factors

Predisposing heart condition,

Malignancy, hypercoagulability

intravenous drug user

Blood culture*

Infection signs

Valve damage with heart failure
New onset murmur

Location of Vegetations

Vegetation size
Systemic embolization

Typical picture of embolic stroke**

Low pressure side

Could be larger
Less often, limited

Multiple, widely distributed,

)

)

often less

often less
High pressure side/

coapting edge of the leaflets

Smaller
Often, extensive

Often single

varying sizes

* Positive blood culture emphasizing persistently positive blood cultures and typical pathogens for IE

** Patients with NBTE uniformly have multiple, widely distributed, small and large strokes, whereas patients with IE exhibit a panoply of stroke

patterns.

in any patient with a malignancy presenting
with embolic events. The real incidence of this
disease may be underestimated. Differentiating
marantic endocarditis from IE can be difficult
because of their overlapping features. Neverthe-
less, the treatment strategies for the 2 diseases
are entirely different. Earlier disease recogni-
tion and management may improve patient out-
comes in the future.
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