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Clinical outcome in lung cancer with a second
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The time sequence matters
Ming-Shian Lu, MD, MSca, Miao-Fen Chen, MD, PhDb, Yao-Kuang Huang, MD, PhDa, Hui-Ping Liu, MDa,
Ying-Huang Tsai, MDd,∗

Abstract
The aim of the study was to determine the clinical outcome of lung cancer patients with a secondary malignancy according to the time
sequence between the lung cancer and the secondary malignancy.
Retrospective review of all lung cancer patients with any secondary cancer treated from June 2004 to July 2012. The survival of

patients with a secondary malignancy was compared to those patients without a secondary malignancy. According to the time
sequence between the lung cancer and the secondary malignancy, patients were divided into 4 groups. Group I: lung cancer without
any other malignancy, Group II: lung cancer with a secondary malignancy at follow-up, Group III: lung cancer with a pre-existing
malignancy, Group IV: synchronous malignancies (diagnosis interval between lung cancer and a secondary malignancy of less than 3
months).
Patients with any secondary cancer in their history or at follow up included 157 patients (9.5%). Collectively; the median survival

was significantly better for patients with a secondary malignancy, 19.09 months, compared to those without a secondary
malignancy, 9.53 months, P<0.001, HR 0.66 (95% CI 0.55 – 0.79). However, the survival differed significantly according to the time
sequence between the lung cancer and the secondary malignancy. The median survival was 47.9 months for group II patients, 12.19
months for group III, 17.51 months for group IV, and 9.53 months for group I; P=0.001. In Cox proportional hazard analysis, the risk
of dying decreased by 68% in group II patients compared to group I patients, HR 0.32 (95% CI 0.21–0.5), P<0.001. Although the
risk of dying for group III and IV decreased by 19% and 16% respectively compared to group I patients, it did not reach statistical
significance.
Nowadays, secondary malignancy in lung cancer patients is a frequent finding. Better survival was observed for patient with

secondary malignancy following lung cancer.

Abbreviations: AD = adenocarcinoma, CCI = Charlson comorbidity index, CI = confidence interval, CKD = chronic kidney
disease, CKD-EPI =Chronic Kidney Disease Epidemiology Collaboration, CrCl = creatinine clearance, eGFR = estimated glomerular
filtration rate, GYN= gynecological cancer, HCC = hepatocellular carcinoma, HR = hazard ratio, KDOQI = Kidney Disease Quality
Outcomes Quality Initiative, TNM = tumor, nodes, metastasis.
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1. Introduction

Lung cancer is a deathly disease that affects mostly elderly
patient, and it causes more deaths than breast cancer, colon
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cancer, and pancreatic cancer combined. Technological
advancement and screening programs had allowed for detection
of lung cancer at earlier stage with potential for curative
treatment. However, the clinical outcome of lung cancer is
influenced not only by the stage of the disease, but also by the
presence of a secondary cancer or comorbidities.[2] The presence
of multiple synchronous or metachronous cancers are becoming
more and more frequent in today’s clinical practice.[3–6] The
survival outcome of lung cancer patients with secondary
malignancy had conflicting results in the literature.[7–12] In this
study, we evaluate the clinical outcome of lung cancer patients
with secondary malignancy and the influence of comorbidities.
2. Methods

We performed a retrospective clinical review from June 2004 to
July 2012 at Chang-Gung Memorial hospital at Chia-Yi,
Taiwan, a tertiary university affiliated hospital. The electronic
medical record and cancer center database were cross-matched
for the coexistence of lung cancer and any second malignancy.
The following clinical data were extracted from the cancer center
database: age and date of lung cancer diagnosis, gender, smoking
history, lung cancer histology and stage at diagnosis, primary
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treatment received, and overall survival. The time elapsed
between the diagnosis lung cancer and the second malignancy
was defined as cancer interval. For lung cancer treatment
evaluation, all treatment modalities given within 3 months post
diagnosis were considered. Lung cancer staging was performed
according to the definitions from the 7th edition of the American
Joint Committee on Cancer TNM staging system.[13]

Clinical staging of any patient with lung cancer included
physical examination, chest radiography, bronchoscopy, chest
computed tomography, spirometry, brain magnetic resonance
imaging or brain computed tomography, bone scan and positron
emission tomography. Post-treatment follow-ups were carried
out at the outpatient clinic every 3 months for 3 years and every 6
months thereafter. Patients with incomplete medical record,
creatinine measurement or the absence of pathology report were
excluded. Survival time was measured from the day of lung
cancer diagnosis till the date of death, or at the end of follow- up
(Dec 31, 2014). Patients with loss of follow-up were contacted by
telephone by the cancer center case manager. Those patients not
reachable by telephone were considered death if were excluded
from the National Health Insurance or appeared at the annual
cause of death report from theHealth Promotion Administration,
Ministry of Health and Welfare, Taiwan. This organization
releases annual cause of death report of all cancer cases registered
to each cancer center for status update, usually with a delay of 12
to 18 months. This study was approved by the institutional
review board of Chang Gung Memorial Hospital.
For the evaluation of the effect of comorbidities, Charlson

comorbidity index (CCI)[14] and chronic kidney disease (CKD)
were used. In the Charlson comorbidity index,[14] the association
with mortality is weighted for 19 chronic diseases, and the sum of
each point score was used to a total score. CKD was defined as
creatinine clearance [CrCl] of< 60mL/min/1.73m2 calculated by
the Cockcroft–Gault formula[15] in the presence of proteinuria /
hematuria or the presence abnormal kidney imaging; otherwise,
the mere presence of a creatinine clearance [CrCl] of < 60mL/
min/1.73 m2 will be considered as non-CKD. Cockcroft–Gault
formula[15] was selected for the determination renal function
status because it is the most commonly used formula in the
clinical care of cancer patients. The correlation to measured CrCl
in multiple disease settings had been proven.[16] Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI)[17] developed a
new formulation to estimates renal function. The Kidney Disease
Quality Outcomes Quality Initiative (KDOQI)[18] had recom-
mended using the CKD-EPI creatinine equation to predict eGFR
in adults. However, its clinical use in routine practice has not been
established.
According to the time sequence between lung cancer and the

secondary malignancy, patients were divided into 4 groups:
Group I: lung cancer without any other malignancy, Group II:
lung cancer with a secondary malignancy at follow-up, Group III:
lung cancer with a pre-existing malignancy, Group IV: synchro-
nous malignancies (diagnosis interval between lung cancer and a
secondary malignancy of<3months). TheMartini andMelamed
criteria[19] was used to distinguish synchronous and metachro-
nous metastatic tumors.
3. Statistical analysis

Differences in proportions were compared using Chi-Square or
Fisher exact test depending on the cell size. Analysis of variance
was used for numerical variables. Continuous variables were
categorized using median values as the cut-off point. Age was
2

divided into younger and older than 70 year old, Charlson
comorbidity index score divided into less or more than 7, and
clinical stage was separated into early stage (stage I-IIIA) versus
late stage (stage IIIB and IV) and treatment modality into
supportive care, surgical treatment and medical treatment group.
The Kaplan–Meier method was used for survival analysis. The
log-rank test was used to calculate the difference in survival times.
Cox proportional hazard analysis was used to estimate the level
of significance with the relative risks and their 95% confidence
interval. P value of <0.05 was considered of statistical
significance. SPSS 21.0 software (SPSS Inc, Chicago, IL) was
used for statistical analysis.
4. Results

During the study period, 1772 patients with the diagnosis of lung
cancer were registered in our database. One-hundred and eleven
patients were excluded (55 patients had incomplete medical
treatment record, 46 patients had no record of creatinine level,
and 10 patients were excluded because the diagnosis of lung
cancer was not confirmed by our in-house pathologist). After
exclusion, 1661 patients were included in this study. Patient
without any history of malignancy included 1504 patients
(90.5%) and patients with any secondary cancer in their history
or at follow up included 157 patients (9.5%).
4.1. Patients with and without secondary malignancy

The age at lung cancer diagnosis, gender, smoking history,
creatinine levels, creatinine clearance, Charlson comorbidity
index score, CKD proportion and histology type were not
significantly different between patients with and without second
malignancy. Demographic characteristic is presented in Table 1.
The distribution of secondary malignancy’s location is pre-
sented in Table 2. The proportion of lung cancer patients having
a second malignancy with earlier stage (Stage I-IIIA) was
42.7%, compared to 19.2% for patients without second
malignancy, P<0.001. The proportion of patients without
second malignancy history receiving surgical treatment
was 12.3% compared to 28.7% in of patients with second
malignancy, whereas the proportion of patients receiving
supportive treatment were 21.4% and 10.2% respectively.
The median survival for patient without secondary malignancy
was 9.53 months (95% CI 8.73 – 10.32) compared to 19.09
months (95% CI 14.39–23.78), P<0.001, HR 0.66 (95% CI
0.55 – 0.79). Figure 1 shows the survival curve for patient with
and without secondary malignancy.

4.2. Timing of secondary malignancy diagnosis

According to the timing of secondary malignancy diagnosis,
group II (31 patients, 1.9%) had a median cancer interval of
20.54 months; group III (99 patients,6.0%) had a median cancer
interval of 40.28 months; and group IV (27 patients, 1.6%) had a
median cancer interval of 0.43 months. The cancer interval
between patients with secondary malignancy was significantly
different (P<0.001). The cancer interval between group II and III
remained statistically significant after exclusion of patient with
synchronous cancer, median 20.54 vs 40.28 months respectively
(P=0.006). The gender, creatinine levels, creatinine clearance,
Charlson comorbidity index score, CKD proportion, stage and
histology type were not significantly different between patients
with different cancer interval (Table 3). The age at lung cancer



Table 1

Demographic characteristics of patients with and without secondary malignancy.

Without 2nd malignancy n=1504 (90.5%) With 2nd malignancy n=157 (9.5%)
Pmean (median) / n (%) mean (median) / n (%)

Age, y 68.20 (70) 68.24 (70) 0.97
Gender, male 1033 (68.7) 109 (69.4) 0.93
Cr level, mg/dL 1.11 (0.9) 1.21 (0.9) 0.23
eGFR, mL/min/1.73m2 77.19 (75.71) 76.76 (76.39) 0.86
CKD (+) 392 (26.1) 42 (26.8) 0.85
CCI score 7.15 (7) 7.18 (7) 0.86
Smoking history (+) 801 (53.3) 79 (50.3) 0.5
Stage < 0.001
I–IIIA 289 (19.2) 67 (42.7)
IIIB–IV 1215 (80.8) 90 (57.3)

Histology 0.89
NSCLC 1377 (88.9) 139 (88.5)
SCLC 167 (11.1) 18 (11.5)

Treatment < 0.001
Supportive 322 (21.4) 16 (10.2)
Surgical 185 (12.3) 45 (28.7)
OP 69 23
OP+CT 86 17
OP+RT 6 2
OP+CT+RT 24 3

Medical 997 (66.3) 96 (61.1)
CT 418 49
CT+TKI 20 5
CT+RT 286 31
RT 95 6
RT+TKI 52 1
TKI 126 4

CCI score=Charlson comorbidity index, CKD= chronic kidney disease, Cr= creatinine, CT= chemotherapy, eGFR= estimated glomerular filtration rate, NSCLC=nonsmall cell lung cancer, OP= resection, RT=
radiotherapy, SLLC= small cell lung cancer, TKI= target therapy.
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diagnosis was significantly different among patients with
different tumor interval, P=0.03. Group II patients were
significantly younger compared to group III and IV patients,
P=0.04. The proportion of patients with smoking history was
highest in group II (77.4%) compared to 42.4% and 48.1% for
Table 2

Location of secondary malignancies.

Cancer location Group II n=31 Group III n=99 Group IV n=27

Adrenal 1 0 0
Arm sarcoma 0 1 0
Breast 2 4 1
Cholangiocarcinoma 0 1 1
Colon 7 16 8
Esophagus 0 3 1
Gastric 1 5 0
GYN 1 12 0
HCC 7 6 5
Lung 1 5 2
Lymphoma 0 2 1
Oropharynx 2 20 2
Pancreas 1 0 0
Parotid gland 0 1 0
Prostate 2 8 3
Small bowel 1 0 0
Thyroid 0 4 0
Uroepithelium 5 11 3

Group II: lung cancer with a secondary malignancy at follow-up, Group III: lung cancer with a pre-
existing malignancy, Group IV: synchronous malignancies.
GYN=gynecological, HCC=hepatocellular carcinoma.

3

group III and group IV, respectively, (P=0.003). Table 4 shows
the association between lung cancer histology type (adenocarci-
noma, squamous cell carcinoma, and small cell lung cancer) and
the location of secondary malignancies. The proportion of
tobacco-related secondary malignancy according to lung cancer
Figure 1. Survival curve for patients with and without secondary malignancy.
The median survival for patients without secondary malignancy was 9.53
months compared to 19.09 months, P<0.001, HR 0.66 (95% CI 0.55–0.79).
CI=confidence of interval, HR=hazard ratio. CI=confidence interval, HR=
hazard ratio.
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Table 3

Demographic characteristics according to the time sequence of the secondary malignancy. .

Group II n=31 (1.9%) Group III n=99 (6.0%) Group IV n=27 (1.6%)
Pmean (median)/ n (%) mean (median) / n (%) mean (median)/ n (%)

Age, y 64.19 (65) 68.70 (70) 71.18 (76) 0.03
Gender, male 23 (74.2) 68 (68.7) 18 (66.7) 0.80
Cr level, mg/dL 1.25 (0.9) 1.23 (0.92) 1.12 (0.89) 0.95
eGFR, mL/min/1.73m2 80.27 (76.88) 75.27 (76.74) 78.16 (72.65) 0.67
CKD (+) 5 (16.1) 31 (31.3) 6 (22.2) 0.21
CCI score 7.19 (7) 7.46 (7) 6.15 (7) 0.12
Smoking history (+) 24 (77.4) 42 (42.4) 13 (48.1) 0.003
Stage 0.21
I–IIIA 16 (51.6) 37 (37.4) 14 (51.9)
IIIB–IV 15 (48.4) 62 (62.6) 13 (48.1)

Histology 0.57
NSCLC 29 (93.5) 87 (87.9) 23 (85.2)
SCLC 2 (6.5) 12 (12.1) 4 (14.8)

Treatment 0.009
Best supportive care 0 10 (10.1) 6 (22.2)
Surgical 15 (48.4) 23 (23.2) 7 (25.9)
OP 5 13 5
OP+CT 7 8 2
OP+RT 1 1 0
OP+CT+RT 2 1 0

Medical 16 (51.6) 66 (66.7) 14 (51.9)
CT 8 34 7
CT+TKI 1 3 1
CT+RT 4 21 6
RT 1 5 0
RT+TKI 0 1 0
TKI 2 2 0

Cancer interval, mo 34.16 (20.54) 59.74 (40.28) 0.58 (0.43) < 0.001
< 3 months 0 0 27 (100)
3–12 months 9 (29) 13 (13.1) 0
12–24 months 9 (29) 16 (16.2) 0
24–60 months 7 (22.6) 35 (35.4) 0
> 60 months 6 (19.4) 35 (35.4) 0

Cause of death
Lung cancer 11 (35.5) 70 (70.7) 16 (59.3) 0.008
Second cancer 9 (29) 12 (12.1) 8 (29.6)
Other causes 1 (3.2) 4 (4) 0

Group I: lung cancer without any other malignancy, Group II: lung cancer with a secondary malignancy at follow-up, Group III: lung cancer with a pre-existing malignancy, Group IV: synchronous malignancies.
CCI score=Charlson comorbidity index, CKD=chronic kidney disease, Cr=creatinine, CT= chemotherapy, eGFR=estimated glomerular filtration rate, NSCLC=non-small cell lung cancer, OP= resection,
RT= radiotherapy, SCLC= small cell lung cancer, TKI= target therapy.

Table 4

Association between lung cancer histology type and location of
secondary malignancies.
Location histology AD N=70 (44%) SqCC N=37 (23.6%) SM N=18 (11.5%)

Adrenal 1 (1.4) 0 0
Arm sarcoma 1 (1.4) 0 0
Breast 5 (7.1) 0 0
Cholangiocarcinoma 2 (2.9) 0 0
Colon 13 (18.6) 7 (18.9) 4 (22.2)
Esophagus 1 (1.4) 0 0
Gastric 4 (5.7) 0 1 (5.6)
GYN 7 (10) 4 (10.8) 0
HCC 7 (10) 3 (8.1) 5 (27.8)
Lung 2 (2.9) 1 (2.7) 2 (11.1)
Lymphoma 3 (3) 0 0
Oropharynx 6 (8.6) 12 (32.4) 2 (11.1)
Pancreas 0 1 (2.7) 0
Parotid gland 0 1 (2.7) 0
Prostate 5 (7.1) 5 (13.5) 1 (5.6)
Small bowel 1 (1.4) 0 0
Thyroid 4 (5.7) 0 0
Uroepithelium 8 (11.4) 3 (8.1) 0

AD= adenocarcinoma, GYN=gynecologic cancer, HCC=hepatocellular carcinoma, NSCLC=non-
small cell lung cancer, SM= small cell carcinoma, SqCC= squamous cell carcinoma.
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histology was 65.7% for adenocarcinoma, 81.1% for squamous
cell carcinoma, and 94.4% for small cell carcinoma.
4.3. Survival according to the time sequence of the
secondary malignancy

The median survival for patient with secondary malignancy was
47.9 months for group II (95% CI 22.32–73.48), 12.19 months
for group III (95% CI 3.23–21.14), 17.51 months for group IV
(95% CI 8.59–26.43), and 9.53 months for group I (95% CI
8.73–10.32); P=0.001. In Cox proportional hazard analysis,
the risk of dying for group II patients decreased by 68%
compared to group I patients, HR 0.32 (95% CI 0.21–0.5), P<
0.001. Although the risk of dying for group III decreased by
19% (HR 0.81, 95% CI 0.65–1.01, P=0.06) and 16% (HR
0.84, 95% CI 0.56–1.25, P=0.39) for group IV, respectively,
compared to group I patients, it did not reach statistical
significance. Figure 2 shows the survival curve according to the
time sequence of the secondary malignancy. The following
factors had significant effect on cancer survival in the adjusted
model: group II patients, younger than 75 year-old, female



Figure 2. Survival curve according to the time sequence of the secondary
malignancy. The median survival for patient with secondary malignancy was
47.9months for group II, 12.19months for group III, 17.51months for group IV,
and 9.53 months for group I; P=0.001.

Table 5

Cox proportional hazard analysis for factors associated to survival
in patients with lung cancer and secondary malignancy.

HR % CI P

Cancer interval
Group I Ref
Group II 0.5 0.32-.0.79 0.003
Group III 1.04 0.84–1.30 0.7
Group IV 0.84 0.55–1.27 0.4

Age
< 75 Ref
> 75 1.38 1.24–1.55 < 0.001

Gender
Female Ref
Male 1.29 1.11–1.50 0.001

Smoking
No Ref
Yes 1.01 0.88–1.16 0.85

CKD
No Ref
Yes 1.03 .90–1.17 0.7

CCI score
< 9 Ref
> 9 1.12 0.99–1.27 0.07

Histology
NSCLC Ref
SCLC 1.4 1.19–1.64 < 0.001

Stage
I-IIIA Ref
IIIB-IV 1.92 1.61–2.28 < 0.001

Treatment
Supportive Ref
Surgical 0.19 0.15–0.25 < 0.001
Medical 0.49 0.43–0.56 < 0.001

CCI score=Charlson comorbidity index, CKD= chronic kidney disease, NSCLC=nonsmall cell lung
cancer, SCLC= small cell lung cancer.

Lu et al. Medicine (2016) 95:43 www.md-journal.com
gender, nonsmall cell histology, earlier stage, and treatment
modality (Table 5).

5. Discussion

Advancement in imaging technology and the development of
different cancer screening program have allowed for the detection
of cancers at earlier stage. Therapeutic progress, either for
curative or supportive modalities, has contributed to a continu-
ous improvement in overall cancer survival. Because of the
improving survival, and possibly due to the common etiologic
factor and/or individual genetic susceptibility; the presence of
multiple synchronous or metachronous cancers are becoming
more and more frequent in today’s clinical practice.[3–6]

Patients surviving 1 cancer are at risk of developing a new
malignancy. This risk has been reported to be 5 to 15 times higher
than that in the general population.[20] In this report, 9.5%of lung
cancer patient had a second malignancy history, either before or
after the diagnosis of lung cancer. This finding is consistent with
previous literature report that varied between 0.9% and 26.3%.
This wide range may be related to the methodological differences
observed in the definition and scope of study.[8,9,12,21–25]

In a previous study in Taiwanese lung cancer patients, Liu
et al[23] had found a significant difference between cancer interval
in patients with lung cancer as the primary malignant tumor, and
patients with lung cancer as secondary malignant tumor (median
10months vs 46months,P<0.001). Our results suggested similar
finding with a median cancer interval of 20 months for patients
with lung cancer as the primary malignant tumor compared to 40
months, for patients with lung cancer as secondary malignant
tumor, P=0.006. Duchateau and Stokkel [8] had found a cancer
interval of 14 months for patients with lung cancer as the primary
malignant tumor compared to 83 months for patients with lung
cancer as secondary malignant tumor, P<0.05. In the study by
Duchateau and Stokkel, 72.7% of secondary malignancies with
lung cancer as primary malignancy had a cancer interval of <1
month.[8] In our report, we considered this short-time frame as
synchronous. The development of a secondary malignancy is
conditioned by the survival of the primary malignancy. Since lung
5

cancer is ahighly lethal disease, patients had to survive longenough
to develop a secondary malignancy. Surviving patients are prompt
to more intensive follow-up and examinations. Intensive exami-
nations are likely the reason for a shorten cancer interval inpatients
with lung cancer as primary malignancy. The high prevalence of
tobacco-related secondary malignancy indicates a possible
common etiology exposure.
In this report, the baseline characteristics in regard to age at

lung cancer diagnosis, smoking history, creatinine levels,
creatinine clearance, Charlson comorbidity index score, CKD
proportion, and histology type were not significantly different
between patients with and without second malignancy. Collec-
tively, the overall survival was significantly better for patient with
a second malignancy. Patient with a secondary malignancy had
greater proportion of patient at earlier stage and surgical
resection. The reported literature on the survival of lung cancer
patients holding a second malignancy presented with disparate
outcome. Several authors had reported similar finding like ours,
where lung cancer with a secondary malignancy had improved
survival compared to those without secondary malignancy.[7–10]

In our cohort, patients with secondary malignancy presents with
earlier lung cancer stage and greater proportion of patient
receiving surgical treatment. In the study by Hofmann et al,[7] the
improved survival by patient with additional secondary
malignancy is determined by a shift towards lower tumor stages
and fewer SCLCs. However, others had reported better survival
for patients without a second malignancy or no difference.[11–12]

Although patients with a second malignancy had an improved

http://www.md-journal.com
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survival collectively, the time frame order of the lung cancer
diagnosis and the secondary malignancy does affect the overall
survival. The median survival of patients with secondary
malignancy was 47.9 months (95% CI 22.32–73.48) for group
II patients, 12.19 months (95% CI 3.23–21.14) for group III
patients, and 17.51 months (95% CI 8.59–26.43) for group IV
patients; P<0.001. In Cox proportional hazard analysis, the risk
of dying decreased by 68% for group II patients compared to
group I patients, HR 0.32 (95% CI 0.21–0.5), P<0.001.
Although the risk of dying for group III and IV decreased by 19%
and 16% respectively compared to group I patients, it did not
reach statistical significance. According to this, the temporal
relationship of lung cancer to other cancer has implication in
survival. The improved survival for patient having lung cancer
before a secondary malignancy (group II) may be related several
factors. Patients in group II were younger with a greater
proportion of patients receiving surgical treatment, and no
patients receiving supportive care.
The cause of death differs significantly among patients with

second malignancy, P=0.008 (Table 3). Lung cancer-related
mortality was registered for 35.5%of patients in group II patients
while it was 70.7% and 59.3% for patients in group III and IV,
respectively. The proportion of mortality related to the second
malignancy was similar in group II patients and group IV
patients. In our report, 29% of primary lung cancer patients died
from their secondary malignancy. This result is in accordance to
the recent report by Donin et al,[26] where they used the
Surveillance, Epidemiology, and End Result database and found
that 36% of lung cancer patients died from their secondary
malignancy. The cause of death among patient with a secondary
malignancy demonstrate that the prognosis of lung cancer
patients with a secondary malignancy is conditioned by the
overall lung cancer survival rather than the secondary malignan-
cy, because NSCLC is the first leading cause of cancer deaths.
The retrospective design of the study, the diversity and no

standardized treatment, and the relative small number of patients
in a single institution are several of the limitations of this study.
In our limited experience, we had found that lung cancer

patients with a secondary malignancy had better survival than
those without a secondary malignancy. Lung cancer patients who
survive to develop a second malignancy have relative good
outcome. Comorbidities are not a major determinant of survival
in these patients.
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