
Abstract. Background: Pericardial effusion is associated
with high mortality in oncology. The etiology of infectious
pericarditis and iatrogenic effects of previous radio-
/chemotherapy may be always suspected, especially when a
subsequent episode is observed. Patients and Methods: The
study included 17 hemodynamically-unstable patients with
cancer due to recurrent pericardial bloody effusion after
previous pericardiocentesis and analyzed survival
determinants after intrapericardial chemotherapy with
cisplatin. Results: The mortality rate was not significantly
associated with the level of N-terminal pro-B type
natriuretic peptide, low hemoglobin (<12 g/dl), elevated
white blood cell account (>104/μl), large volume (>1500
ml) and long duration (>8 days) of pericardial drainage,
cardiac arrhythmias, positive culture test results nor fever
occurring during cisplatin administration. Subsequent
systemic anticancer therapy was the strongest factor
determining a longer survival (hazard ratio(HR)=0.31, 95%
confidence interval(CI)=0.11-0.9; p=0.03). Conclusion:
Efficacy of rescue intrapericardial chemotherapy with
cisplatin is independent of parameters of hemodynamic
instability and levels of inflammatory markers in recurrent
pericardial effusion. 

Pericardial diseases constitute an infrequent, although very
serious clinical problem among oncological patients. They
practically always cause deterioration of the patient’s
quality of life. The increasing amount of pericardial effusion
and the resulting cardiac tamponade is a life-threatening
condition which requires urgent diagnostics and treatment.

The European Society of Cardiology (ESC) Position
Paper related to cardio-oncology summarizes the knowledge
on acute and chronic pericarditis as the complication
resulting from anticancer treatment: some cytotoxic drugs
and radiotherapy (1). Experts indicate that pericardial
complications in oncology are usually associated with
mediastinal tumors occupying the pericardium. The
document does not discuss the issue of pericardial effusion
as a potential manifestation of malignant tumor progression.
The present state of knowledge concerning malignant
pericarditis is based on several retrospective studies and
descriptions of small groups of patients. This article presents
our own prospective experience related to the treatment of
patients suffering from recurrent pericardial effusion and
hemodynamic instability in the course of malignant disease.

The primary purpose of the observation was the assessment
of determinants of overall survival of oncological patients
subject to emergency pericardiocentesis and intrapericardial
chemotherapy with the use of cisplatin due to recurrent
symptomatic pericardial effusion and cardiac tamponade. 

The detailed aims included the identification of factors
which could have direct impact on the overall survival of
patients, these included among others: complications of
pericardiocentesis and cisplatin administered intrapericardially;
signs of inflammatory process: pericardial effusion culture test
results, fever, white blood cell count; hemodynamic conditions:
baseline level of N-terminal pro-B type natriuretic peptide
(NTproBNP), volume and duration of pericardial drainage;
interval for recurrence pericardial effusion; possibility of
further anticancer treatment.
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Patients and Methods

The study was performed at the Cardio-Oncological Centre
associated with the East European Branch of International
Cardioncology Society. This specialized profile of the clinic was
decisive in the selection of patients: in the period from March 2012
to October 2017, the hospital admitted patients with diagnosed
metastatic cancer diseases whose life was under direct threat due to
recurrent pericardial effusion and features of cardiac tamponade.
Hemodynamic instability was observed as a result of repetitive
occurrence of effusion in the pericardium after a history of
pericardiocentesis and the removal of pericardial drainage, or when
there was no possibility of removing pericardial drainage because
of recurrent hemodynamically significant volume of bloody fluid.

The observation included 17 patients, all subject to emergency
pericardiocentesis followed by chemotherapy with the use of
cisplatin, which was administered directly to the pericardium.
Besides the recurrence of symptomatic pericardial effusion with
hemodynamic instability, an additional clinical indication to apply
emergency intrapericardial cisplatin therapy was the occurrence of
at least one of the following features in every patient: thickening of
pericardial plaques suggesting cancerous infiltration, or malignant
metastasis into the pericardium; the presence of cancer cells in
pericardial fluid sample; newly diagnosed progression of the
primary neoplasm confirmed by additional imaging examinations,
e.g. computer tomography (CT); lymphangitic carcinomatosis
diagnosed based on CT of the chest.

Pericardiocentesis was performed urgently, under strict
echocardiographic (ECG) and fluoroscopic supervision under
Hemodynamics Laboratory conditions. Once the pericardium was
punctured, a catheter was inserted into the pericardium (pigtail,
PeriVac or a central catheter); afterwards the pericardial content was
aspirated. Directly after the active drainage was completed, the
cytotoxic drug cisplatin was administered pericardially.

Cisplatin was administered through fractionation i.e. a dose of 
10 mg diluted in 20 ml of saline was administered daily on subsequent
days, directly into the pericardium, while the drainage was being
observed. The planned total dosage of cisplatin was 50 mg. The therapy
was terminated when the fluid had become straw-colored and its
drainage had declined to a volume of less than 20 ml/day, then the drain
was removed from the pericardium. Extended cisplatin therapy (more
than 50 mg) was used when the fluid was still bloody and its drainage
amounted to more than 100 ml/day. All the patients were monitored in
the Intensive Care Ward. When pericardial fluid culture test results were
positive, additional targeted antibiotic therapy was applied.

Prior to being dismissed from hospital, each patient had been
subject to ECG examination in order to assess the amount of fluid
in the pericardium. The patients were referred to their original
oncological care center, where they were assessed for potential
anticancer treatment and the follow-up echocardiographic
examinations were performed. Follow-up involved telephone
monitoring, during which the patients or their family members were
asked to specify: (i) whether there had been recurrent symptoms
which should be an indication to perform another pericardiocentesis
and pericardial drainage procedure, and if so when that had
happened (stating the date), (ii) when the patient had died.

The statistical analyses employed Kaplan–Meier survival
estimates and the Cox proportional hazards model. Overall survival
was evaluated from the beginning of intrapericardial chemotherapy
with cisplatin to date of death. 

Results

The observation encompassed 17 patients (nine women, 53%),
aged 54 years on average (median age 58 years, range from
34 to 68 years). All patients had earlier diagnosis of metastatic
cancer; 15 of them had undergone at least one line of
chemotherapy and four patients had additionally been subject
to radiotherapy. Among oncological diagnoses, the dominant
condition was lung cancer (14 patients, 82%), only three
women had other diagnoses: two of them had breast cancer
and one colorectal cancer. Adenocarcinoma was the most
frequent histopathological diagnosis (11 patients, 64.7%). 

Before pericardiocentesis, all patients had a low
performance status: 3 or 4 according to the Eastern
Cooperative Oncology Group (ECOG) score. 

The mean±SD hemoglobin level was 12.9±2.5 g/dl, and
the median was 12.4 g/dl [interquartile range (IQR)=11.3 g/dl
and 14.3 g/d, range=9.1-17.4 g/dl]. Diagnosis of anemia 
(<12 g/dl hemoglobin) concerned six patients (35.3%). The
mean±SD white blood cell (WBC) count was 9.2±4.0×103/μl,
and the median was 8.1×103/μl (IQR=6.7-11.8×103/μl,
range=2.4-18.3×103/μl). This means that seven patients
(41.2%) had an abnormally high WBC count sufficient to
state there was a probability of infection. 

Analyzing biomarkers typical of heart failure, it is worth
noting that the median level of NTproBNP was 803.5 pg/ml
(IQR=190.6-2359 pg/ml, range=78.9-11058 pg/ml).
Moreover, 10 patients (58.8%) had NTproBNP level higher
than 300 pg/ml, which was suggested as the cut-off value in
diagnosis of acute heart failure (2).

In all the patients, the bloody fluid was evacuated. The
median volume of the drained fluid for the whole group was
1500 ml (IQR=1,200-2,000 ml, range=975-6,150 ml). Three
patients (17.6%) required a cisplatin dosage higher than 
50 mg. The median drainage time for the whole group was
8 days (IQR=5-13 days).

Positive results of pericardial fluid culture tests were noted
in three patients and one patient had a positive result for a
urine culture test (yeast cultures). Among complications
during therapy, the most frequently observed were cardiac
arrhythmias in six patients (35.6%), and five patients
(29.4%) had fever. The follow-up ECG examinations
indicated pericardial constriction in two patients (11.8%).

During observation, none of the patients had experienced
any symptoms of recurrence of pericardial effusion, which
speaks in favor of 100% efficiency of the applied therapy.
Among the observed population, as many as 10 patients
(58.8%) experienced such significant clinical improvement
that were sufficiently fit and had adequate cardiopulmonary
performance status to be qualify for the subsequent round of
anticancer treatment procedures. 

In the observed group of 17 patients, 16 died of cancer
progression, one remains alive after more than 2 years of
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observation. The median survival time for the observed
group was 112 days (3.7 months) [IQR=45 days (1.5
months)-187 days (more than 6 months)]. 

The overall survival rate after 1 month was 82.4% (three
patients died within 30 days of observation). The overall
survival rate after 2, 3, 6, 9 and 12 months was 76.5%,
64.7%, 29.4%, 23.5%, and 11.8%, respectively (two patients
lived longer than 1 year).

The overall survival rates were not influenced by
hemodynamic parameters such as drainage volume and
duration, baseline level of NTproBNP, cardiac arrhythmias
related to cisplatin use (Table I). There was no importance
of inflammatory markers such as positive culture tests or
fever occurring during cisplatin administration, or elevated
WBC count (>104/μl). A beneficial tendency for longer
overall survival was noted when the patient was subject to
further anticancer therapy (hazard ratio=0.31, 95%
confidence interval =0.11-0.9; p=0.03).

Discussion

Malignant disease is one of the most frequent causes of
pericardial effusion, which in turn may lead to life-
threatening cardiac tamponade. The presence of pericardial
fluid is most often observed in patients with lung cancer and
breast cancer, as well as in the course of melanoma,
lymphoma and leukemia. 

The choice of appropriate treatment depends on the
patient’s clinical condition. According to the recommendations
of the ESC from 2015, related to the diagnosis and treatment
of pericardial diseases, when cardiac tamponade is noted,
pericardiocentesis is recommended to alleviate the symptoms
of the illness and to collect samples for cytological and
histopathological tests (recommendation grading: class I, level
of evidence B) (3). The aim is the diagnosis of malignant
disease as the cause of pericardial effusion. If cancer
infiltration of the pericardium is suspected or confirmed,
extensive pericardial drainage is recommend in order to

prevent recurrent fluid collection, as well as administration of
medicines pericardially (recommendation grading: class I,
level of evidence B). Pericardial administration of cisplatin
should be considered if lung cancer invades the pericardium,
and thiotepa in the case of breast cancer metastases
(recommendation grading: class IIa, level of evidence B).

Etiology of diagnosis. In patients with such illnesses as
pericarditis or pericardial effusion, establishing the etiology
is a difficult and controversial issue. Pericardiocentesis is
recommended in the case of cardiac tamponade or if
bacterial or malignant etiology is suspected (4). Specific
clinical characteristics, such as fever, subacute course,
inefficiency of anti-inflammatory drugs and the presence of
a large amount of fluid or features of cardiac tamponade
indicate rather specific causes, mostly related to malignant
or infectious etiology (5). In such cases, besides symptomatic
and emergency treatment, the management of the primary
disease is crucial for further prognosis (6). 

One should note that in almost two-thirds of patients with
a history of malignant disease, the reason for pericardial
fluid collection does not have to be the cancer itself (7).
There may be some lesions caused by radiation, after
oncological treatment or opportunist infections (8, 9). The
key test confirming the malignant nature of pericardial
disease is the test of fluid from pleural cavities or
pericardium, or of the tissue material collected from
epicardial biopsy (10).

Spanish authors, based on the observation of 322 patients
with moderate or severe pericardial effusion (40% patients
did not have a defined etiology at the onset of the study),
found that cardiac tamponade without the symptoms of any
inflammatory condition indicates a high probability of
malignant etiology (11). Having observed 150 patients,
another study found that cardiac tamponade, during which
the bloody fluid is evacuated, indicated either iatrogenic
complications (most often resulting from invasive
cardiological procedures), or a malignant etiology (12).
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Table I. Overall survival according to various clinical factors related to pericardiocentesis and pericardial cisplatin therapy. 

Factor                                                                                                                                             HR                                 95% CI                       p-Value

Elevated baseline WBC count (>104/μl)                                                                                    0.98                               0.35-2.72                         0.97
Baseline anemia defined as hemoglobin <12 g/dl                                                                     0.59                               0.20-1.73                         0.34
NTproBNP> 300 pg/ml                                                                                                               0.72                                0.25-2.1                          0.55
Total volume of fluid drained from pericardium >1,500 ml                                                     0.84                               0.29-2.38                         0.74
Total pericardial drainage, >8 days                                                                                             0.55                               0.19-1.58                         0.27
Positive culture test or fever after pericardial cisplatin administration                                    1.46                               0.52-4.03                         0.47
Cardiac arrhythmia during intrapericardial cisplatin therapy                                                   0.66                               0.23-1.94                         0.45
Subsequent systemic anticancer treatment                                                                                0.31                                0.11-0.9                          0.03

WBC: White blood cells; NTproBNP: N-terminal pro-B type natriuretic peptide; HR: hazard ratio; CI: confidence interval.



Other data indicate that if a patient with advanced lung
cancer experiences pericardial effusion with cardiac
tamponade, the most frequent cause is the cancer itself (13).

Polish researchers indicated that malignant diseases are
confirmed in most patients requiring pericardiocentesis (14).
Unfortunately, cytological testing of the fluid is characterized
by low sensitivity, at the level of 46%. Among clinical
predictive factors, those typical of malignant diseases seem
to include: the presence of cardiac tamponade exponents,
enlargement of mediastinal lymph nodes, pericardial
thickening observed in imaging examinations, evacuation of
bloody fluid from the pericardium and tachycardia higher
than 100 bpm.

The resulting question that arises is whether one can
always administer a cytotoxic drug to the pericardium (15).
Our findings confirm that intrapericardial chemotherapy
should be preferred, especially in those patients who
experience recurrent pericardial effusion accompanied by
hemodynamic instability and for whom a malignant etiology
is highly likely. According to our evidence, high probability
of malignant pericarditis may be assumed not only on the
basis of the positive result of cytological examination of the
fluid or evident features of pericardium infiltration, but also
after taking into consideration that we are faced with the
simultaneous progression of cancer or the occurrence of
radiological characteristics of lymphangitic carcinomatosis.
As far as the aspect of the risk of effusion and cardiac
tamponade recurrence is concerned, our treatment proved to
be 100% effective, even in patients with positive
inflammatory markers (including positive pericardial fluid
culture tests).

Management of the first episode of cardiac tamponade.
Pericardiocentesis accompanied by slow discharge of the
fluid (up to 30 ml/24 h) should be favorable for the adhesion
of pericardial plaque, and thus should prevent further
accumulation of the fluid. Specialist literature does not
provide sufficient data, which would confirm the efficacy of
such a procedure (16).

In order to prevent the accumulation of the fluid, one can
administer sclerotherapeutic or cytotoxic drugs intrapericardially
(17). The drugs administered intrapericardially should be
selected depending on the type of cancer (18). Thiotepa has
been proven to be effective in the case of intrapericardial
metastases of breast cancer (19, 20).

In a randomized study of 79 patients with various cancer
types who had experienced pericardial effusion, an extended
drainage procedure was compared to bleomycin therapy (15
mg on the first day, then 10 mg every 48 hours) (20).
Bleomycin acts as a sclerotherapeutic and anticancer agent.
The results, however, were not satisfactory because the lack
of effusion recurrence after 2 months was noted in 29% and
46% patients, respectively; the difference was statistically

insignificant. The median overall survival rates were 79 days
and 119 days, respectively. 

Cisplatin seems to be the medicine of choice in the case
of pericardium being invaded by lung cancer. Maisch et al.
also indicated the efficiency of cisplatin administered
intrapericardially: more than 85% patients were free from
fluid recurrence for at least 3 months. The authors draw
attention to the fact that over 20 years among 357 patients
subject to pericardiocentesis, 68 suffered from pericardial
effusion related to oncological problems: 42 had malignant
pericarditis, 15 experienced effusion following radiotherapy,
and five were from other causes, e.g. resulting from the
course of potential viral infection and in the course of
immunological reaction. This is why the authors pointed to
the urgent need for defining the etiology of effusion (22). In
a register of 42 patients with malignant pericardial effusion,
cisplatin administered intrapericardially (30 mg) was less
effective in patients with breast cancer in comparison with
those with lung cancer. In the 6 months of observation,
recurrence of effusion was found in 37.5% of those with
breast cancer and in only 4.5% of those with lung cancer, a
difference that was statistically significant (23).

Tomkowski and Filipecki indicated the efficiency of
intrapericardial cisplatin administration in 15 out of 16
patients (93.75%) among lung cancer patients with malignant
pericardial effusion whose survival time was at least 30 days.
The total survival of patients ranged from 2 to 24.1 months
(the median being 3.7 months, and the average being 6.59
months). Paroxysmal atrial fibrillation was diagnosed in
18.8% patients, and one patient suffered from nausea (24).

Bischiniotis et al. published a study involving 25 patients
with adenocarcinoma of the lung. The authors assumed that
this histological type was usually accompanied by the risk
of pericardial effusion. All the patients subject to analysis
underwent pericardiocentesis due to cardiac tamponade.
Cisplatin was administered according to the following
regime: 10 mg in 20 ml for 3 days. In 80% of the cases, the
fluid was bloody, and its volume ranged from 350 to 1,700ml
(median=750 ml). Survival time ranged from 3 to 92 weeks
(4.5 months on average). Respiratory failure was the cause
of death. The authors assessed therapy safety, and out of 25
patients observed paroxysmal atrial fibrillation in three
(12%), non-sustained ventricular tachycardia in two (8%),
and thickening of the pericardium without constriction in
four (16%) (25).

One multicenter study analyzed a group of 119 patients
and compared the efficacy of four therapeutic strategies: (i)
extended drainage procedure, (ii) systemic chemotherapy,
(iii) intrapericardial chemotherapy, (iv) combination of
intrapericardial and systemic chemotherapy. A complete
response was found in 37 out of 53 patients (70%) in the
combination chemotherapy, 12 out of 22 patients (54.5%) in
intrapericardial chemotherapy, in five out of 27 patients
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(18.5%) in systemic chemotherapy, and in four out of 17
patients (23.5%) after drainage procedure – the differences
were statistically significant (p<0.001). Finally, the best
survival time was observed among patients subject to
combination chemotherapy – as many as 12 out of 53
patients (23%) lived longer than 12 months. Cisplatin
administered intrapericardially was effective in 98% of the
cases (other medications only in 80%). The authors
concluded that intrapericardial chemotherapy provided good
control of pericarditis in 92% of cases, and a complete
resolution in 65% (26). Our current study confirms that
intrapericardial chemotherapy may be similarly effective for
recurrent pericardial effusion in patients with hemodynamic
instability and not only in patients with lung cancer or
adenocarcinoma.

Treatment of recurrent pericardial effusion. Malignant
pericardial effusion may present various volumes, including
the condition of a threat of tamponade which is often
recurrent (27). The ESC recommends that in order to prevent
recurrent accumulation of malignant effusion in the
pericardium, one may consider percutaneus balloon
pericardiotomy (recommendation grading: class IIb, level of
evidence B). Percutaneus balloon pericardiotomy enables the
execution of a channel between the pericardium cavity and
pleural cavity, which facilitates pericardial effusion drainage.
Such procedure seems to be effective in patients with vast
amounts of pericardial fluids and recurrent symptoms of
cardiac tamponade.

Based on the revision of 31 studies related to prognoses, it
has been estimated that the recurrence of malignant pericardial
effusion is evident in 38.3% patients after pericardiocentesis
alone, in 12.1% patients after pericardiocentesis with extended
drainage procedure, in 10.8% patients after intrapericardial
administration of sclerotising medications and in 10.3%
patients after percutaneous pericardiotomy. The efficiency of
percutaneus balloon pericardiotomy seems to be highest;
however, the difference was not found to be statistically
significant. The incidence of recurrent pericardial effusion
after percutaneus balloon pericardiotomy in comparison with
classical pericardiocentesis was 7.4% in comparison to 14.3%
(p=0.48), the percentage of the occurrence of complications
being comparable (~7%) (28). 

At the Mayo Clinic Rochester, an analysis of treatment
efficiency of the first and the subsequent episodes of
malignant pericardial effusion by means of drainage was
performed (29). The data for the period of ca. 20 years were
retrospectively collected. Among the 1002 pericardiocentesis
procedures performed, 275 referred to oncological patients.
The recurrence of pericardial effusion or an extended
drainage requiring a repeated therapy was noted for 59
patients: (i) in 43 out of 118 patients (36%) who underwent
pericardiocentesis only, (ii) in 16 out of 139 patients (11.5%)

after pericardiocentesis with extended drainage, (iii) in none
of 18 patients after surgical procedure. Recurrent pericardial
effusion was significantly related to the following
independent risk factors: large fluid amount and urgent
treatment of the first episode as well as no application of
extended drainage. Recurrence following the second
intervention was observed in 12 patients: 11 required
extended drainage, one had to be subject to a surgical
procedure. The median overall survival was 135 days and,
crucially, 26% of the patients survived for at least 12 months.
Independent factors with a negative impact on survival rates
were: male gender, the presence of malignant cells in the
fluid, diagnosis of lung cancer, the characteristics of cardiac
tamponade, and unstable hemodynamics.

Only one publication provides assessment of cisplatin
effectiveness in the treatment of recurrent effusion in the
pericardium (30). The presented analysis encompassed 46
patients (89% with thoracic malignancies), 35 of whom
underwent pericardiocentesis, and 11 video-assisted
thoracoscopic surgery procedure. Recurrent pericardial
effusion was defined as the presence of more than 50 ml of
fluid per day during pericardial drainage performed for the
subsequent 5 to 7 days. In the observed group, 82.6%
patients lived at least 30 days. Cisplatin was effective in 43
out of 46 (93.5%) observed patients and in 35 out of 38
(92%) patients who survived at least 30 days. The median
survival time for this subgroup of 38 patients was 102.5
days. It is worth remembering that this analysis excluded
patients who died within 30 days. The study also analyzed
therapy safety: atrial fibrillation occurred in seven out of 46
patients (15.2%), and sclerotization of the pericardium,
although without constrictions, was revealed in five out of
46 patients (10.9%).

Cardiovascular and coagulation conditions may affect
overall survival in patients with cancer (31-33). Therefore,
in our patients, the worst prognosis should be expected with
more severe symptoms of hemodynamic instability and
aggravated inflammatory process. Numico et al., looking at
their own observations, suggested that patients with greater
volume of effusion may have a better response after
intrapericardial therapy (34). On the other hand, evidence of
tamponade on ECG, larger effusion volume, and positive
cytological findings may predict a higher risk of paradoxical
hemodynamic instability after pericardial window in patients
with cancer (35). Our study revealed that the degree of
hemodynamic instability was insignificant for the final
efficacy of rescue intrapericardial cisplatin chemotherapy. 

A subsequent episode of pericardial effusion should have
a higher mortality risk. One should bear in mind that in the
first episode of pericardial effusion, the ESC recommends
that in the case of confirmed diagnosis of a malignant
disease, a patient should qualify for systematic anticancer
treatment (recommendation grading: class I, level of
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evidence B). It is crucial that a worse prognosis is likely to
occur in those patients who do not receive later systemic
anticancer therapy. There are no precise data available from
literature stating how many oncological patients after
diagnosis of cardiac tamponade are subsequently treated
systemically for malignant disease. 

Our observation of this group of 17 patients confirms, first
of all that intrapericardial cisplatin therapy should be taken into
consideration as early as possible during the first episode of
cardiac tamponade, but it may also be highly effective in
recurrent pericardial effusion with hemodynamic complications.
The overall survival rates in our population were higher than
(or at least similar to) those in the studies where cisplatin was
administered directly after the first cardiac tamponade episode.
What is crucial is that we did not exclude from our analyses the
patients who died within 30 days. Secondly, the use of daily
fractionated doses of cisplatin seems to be a very effective and
safe procedure. Thirdly, pericardiectomy, pericardial window,
or percutaneus balloon pericardiotomy may be equally effective
in patients with recurrent pericardial effusion, but it is surely
more devastating than emergency pericardiocentesis and
intrapericardial cisplatin therapy that we suggest (36). It is
unlikely that after such a surgical procedure an oncological
patient would be capable of undertaking further systemic
anticancer treatment, whereas the majority of our patients were
in such good physical condition that in their further treatment
they were able to receive chemotherapy and had a chance of
significantly longer survival.
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