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Abstract
Background: Lung cancer is on the rise in many Asian
countries. It has poor prognosis, with overall five-year survival
figures varying between 5 and 10% worldwide. Our local
data on lung cancer is limited. Therefore we conducted this
study to know the prevalence and associated factors for nonresectable lung cancer at presentation in Hospital Universiti
Sains Malaysia. We also would like to know the patients
blood profile at presentation and to determine the association
of histology subtype with the cancer stage at presentation.
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Method: This study was a retrospective review of all
confirmed diagnosis of lung cancer in Hospital Universiti
Sains Malaysia from 1996 to 2007. Patients who fulfilled our
selection criteria were included in the study.
Result: The total of 245 patients were included in this study.
Forty-two patients (17.1%) were resectable (stage I, IIA, IIB
and IIIA) and 203 patients (82.9%) were non resectable
(stage IIIB and IV). The proportion of male was 65.3% and
the mean age 60.3 ± 11.6 years. The patients included in the
study consisted of 78.8% Malays and 21.2% non-Malays. We
found that patients with an increase in 1mmol/l se calcium
and 1 unit serum LDH will have 5.12 times and 0.004 times
odd of being non-resectable respectively. Adenocarcinoma
has 2.17 times odds of being non-resectable at presentation
compared to other histology subtype.
Conclusion: Serum calcium and serum lactate
dehydrogenase (LDH) were two significant laboratory findings
at presentation. Adenocarcinoma remained the most common
histology findings in our study and significantly correlates to
advanced cancer stage at presentation.
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Introduction
There were 1.35 million of new cases and 1.18 million
of deaths from lung cancer globally in year 2002.1 The
problem is on the rise in many Asian countries.2 In
Peninsular Malaysia, 1758 lung cancer cases were reported
in 2003.3 Adenocarcinoma was the commonest cell type
among all patients.4
Lung cancer has poor prognosis, with overall five-year
survival figures varying between 5 and 10% worldwide.5
However, it has been shown that surgery in patients at
early stage non-small cell lung cancer (NSCLC) can
achieve five-year survival rates up to 80%,6 while there
is no evidence that immediate treatment of patients with
advanced non small cell lung cancer affects survival.7
Most of the lung cancer patients have extrapulmonary
spread at diagnosis with an overall 5-year survival of
less than 10%.8 Survival and surgical resectability are
related to the stage of disease, which is determined using
a combination of invasive and noninvasive techniques.9
For stage I and II NSCLC, surgical treatment alone yields
5-year survivals of 75% and 45% respectively. Only 20% of
all cases, however, present in these potentially surgically
curable stages.10 Survival following surgery alone for
advanced locoregional disease (i.e., stage IIIA) drops to
less than 20% in most series.10 Patients with stage IIIB or
IV disease have a grave prognosis and generally are not
candidates for surgery.
According to a previous report,11 up to 30% of patients
with malignancies suffer from anaemia, although the
incidence varies with types of malignancies and the clinical
course of the disease such as chemotherapy, irradiation
or surgery. Patients presented with thrombocytosis and
leukocytosis also had shorter survival.12
Hypercalcemia is relatively common in patients with
lung cancer that frequency has been reported to range
between 10 and 25%.13 It also occured simultaneously
with leukocytosis in patients with lung cancer and other
carcinomas.14 The serum level of lactate dehydrogenase B
(LDHB) was relatively increased in lung cancer patients
and was also progressively elevated with the clinical stage
of NSCLC which suggests that the levels of LDHB might
be closely related with lung cancer.15
Our local data on lung cancer is limited. Therefore
we conducted this study to know the prevalence and
associated factors for non-resectable lung cancer at
presentation in Hospital Universiti Sains Malaysia. We
also would like to know the patients blood profile at

presentation and subsequently determine the association
of histology subtype with the cancer stage at presentation.

Methods
This study was conducted in Hospital Universiti Sains
Malaysia (HUSM), which is a tertiary centre for oncology
patients in northeast of Peninsular Malaysia. All patients
aged more than 18 years old with histologically confirmed
primary lung cancer from 1996 to 2007 were included
in this study. Case notes were retrieved from medical
records and data were recorded. Patients’ demographics
with clinical assessment and diagnosis with staging were
recorded using a standard record sheet. Patients diagnosed
to have lung cancer were divided into surgically resectable
and non-surgically resectable.16, 17 (Table I) Data entry
analysis was done using SPSS version 12. Descriptive
analysis, independent t-test, chi-square test were used for
univariate analysis. Multivariate analysis was done using
multiple logistic regressions.

Results
Table I Stage grouping by TNM subset
	T1	T2	T3	T4
N0

IA

IB	

IIB	

IIIB

N1

IIA

IIB	

IIIA

IIIB

N2

IIIA

IIIA

IIIA

IIIB

N3

IIIB	

IIIB	

IIIB	

IIIB

Offer surgery if medical contraindications are absent
and lung function is adequate
Surgery may be suitable for some patients; suitability is
based on clinical judgement
Not suitable for surgery
(Source: National Institute for Clinical Excellence, Clinical
Guideline 24, February 2005.)

A total of 245 patients were included in this study.
The proportion of males is higher than females, 64.9%
compared to 35.1%. The mean age in our study is 60.3
(SD 11.6) years old. Majority of the respondents are
smokers (62.4%).
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We also found that 17 (6.9%) respondents had exposure
to environmental carcinogenic agents. Five of them were
exposed to asbestos, 10 were exposed to tobacco, 1 was
exposed to hydrocarbon and another 1 was exposed silica.
11% of them had family history of lung cancer.
Most patients presented with multiple signs and
symptoms. The common presentations are loss of appetite
(82.9%), loss of weight (81.6%) and cough (75.9%). The
commonest findings from chest x-ray are consolidation
(64.5%). Adenocarcinoma accounts for the most common
histological subtype seen in our study. Others are shown
in Table II.
Table III shows prevalence of resectable and nonresectable lung cancer among 245 respondents. Majority
of the respondents are diagnosed to have non-surgical
resectable at presentation (82.9%).
The blood profiles of the respondents at diagnosis
are shown in Table IV. By using independent t-test, at
univariate level, the significant difference in blood profile
between both groups are haemoglobin (Hb), total white
blood cell count (TWBC), platelet, LDH and serum
calcium.
By using chi-square test, at univariate level, only
adenocarcinoma was found to be significantly different
between both groups (p = 0.030)(Table V). However
for sociodemographic and clinical presentation, the
univariate analysis did not show any significant difference
between the two groups.
We proceed to multivariate analysis using multiple
logistic regressions, after controlling other variables the
significant associated factors for non-resectable lung

Table II Frequency of each histology subtype of lung
cancer
Histology Type

Frequency (%)

Small cell carcinoma
Squamous cell carcinoma
Large cell carcinoma
Adenosquamous carcinoma
Adenocarcinoma
Papillary
	Bronchoalveolar
	Solid adenocarcinoma with
mucin formation
Mixed
Carcinomas
Unclassified

31 (12.7)
55 (22.4)
9 (3.7)
4 (1.6)
98 (40.0)
2 (0.8)
14 (5.7)
1 (0.4)
3 (1.2)
5 (2.0)
23 (9.4)

Table III Prevalence of surgically resectable and
non-resectable lung cancer
Lung cancer

Prevalence

95% CI

	Resectable

n= 42 (17.1%)

15.0%, 19.2%

	Non resectable

n= 203 (82.9%)

72.9%, 92.9%

cancer are serum calcium and serum LDH (Table VI).
Patients with an increase in 1 mmol/l of serum calcium
will have 5.12 times odd of being non surgical resectable.
Those with an increase of 1 unit of serum LDH will have
less chance to be non resectable lung cancer.

Table IV Blood investigation variables with stage at presentation

Variable
Mean
(SD)
	Surgical resectable	Non surgical resectable
			

Mean difference

95% CI

P valuea

Hb

12.16 (2.06)

10.94(2.01)

1.21

0.54, 1.89

<0.001

TWBC	

11.97(6.85)

12.71(9.41)

0.74

-3.22, 1.74

0.552

Platelet

265.26(151.41)

330.95(161.69)

-65.68

-117.61, -13.76

0.014

LDH

320.76(341.31)

770.28(588.16)

-449.51

-634.59, -264.44 <0.001

2.06(0.22)

2.29(0.29)

-0.22

Se Calcium
a

-0.29, -0.14

<0.001

independent t-test
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Table V Histology subtype variables with stage of presentation

Histological subtype	Surgical resectable	Non surgical resectable	Chi – Square
Frequency (%)
Frequency (%)
Small cell carcinoma
Adenocarcinoma
Squamous cell carcinoma
Large cell carcinoma
Adenosquamous
Carcinomas
Unclassified

7 (16.7)
13 (31.0)
8 (19.0)
0 (0.0)
1 (2.4)
2 (4.8)
6 (14.3)

9 (4.4)
3 (1.5)
47 (23.2)
9 (4.4)
3 (1.5)
3 (1.5)
18 (8.9)

0.739
4.694
0.337
1.933
0.177
1.877
1.156

p-value

0.390
0.030
0.562
0.164
0.674
0.171
0.282

Table VI Associated factors for non-resectable lung cancer

Variable	Crude OR (95%CI)

p-value

Adjusted OR (95% CI)

Se Calcium
LDH

<0.001
<0.001

5.12 (2.97, 7.30)
0.004(0.002, 0.006)

02.28 (16.20, 645.97)
1.004 (1.002, 1.006)

LR X² p-value
<0.001		
<0.001

Table VII Histology subtype associated with lung cancer at presentation

Wald
p- value	OR	
				

95% CI
Lower	Upper

Small Cell Carcinoma

0.505

0.477

0.684

0.240

1.949

Squamous cell carcinoma

3.322

0.068

0.405

0.153

1.070

Adenocarcinoma

7.467

0.006

3.262

1.397

7.615

95% CI

LR stat

p-value

1.06,4.40

4.82

0.033

Independent variable		Crude OR	
Adenocarcinoma		

2.17

The association of histology subtype with stages is shown
in table VII. Histological finding of adenocarcinoma is
significantly correlated with stage of presentation.

Discussion
This retrospective study was conducted in HUSM to
review the associated factors and histology subtype in
lung cancer patients at presentation, with most of the

key information obtained from patients’ medical records.
Based on the records, we found that the severity of clinical
symptoms and signs on presentation might be responsible
for the prompt medical decision. However, inaccuracies
and lack of information in some medical records that
limited our knowledge on the reason why the patients
presented late.
The findings were similar to our cancer registry,3 which
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showed 73% of patients diagnosed to have lung cancer
are males with similar range of age. The incidence of
lung cancer among the Chinese was higher than the
other ethnic groups. The age-standardized incidence rate
(ASR), for Chinese was more than twice that of Malays
and Indians for both sexes. These findings were not
reflected in our study due to Malay majority population
in this state. However, compared with the number of
Chinese patients to their population in Kelantan, the
percentage diagnosed with lung cancer was higher
compared to Malay population.

Another study had shown serum calcium and
leucocytosis were significantly elevated at presentation
and it individually indicated poor prognosis.14 The study
however did not prove that hypercalcemia-leucocytosis
syndrome has independent prognostic significance. In
contrast to our study, we retrospectively found that
patients present with elevation of serum calcium and
leucocytosis were mostly in non-resectable group. Based
on multiple logistic regressions the impact of serum
calcium was significant at presentation of lung cancer in
our population (p<0.001).

The proportion of male was 65.3% and the mean age
60.3 ± 11.6 years. The patients included in the study
consisted of 78.8% Malays and 21.2% Non-Malays.
This was comparable to the study in one of teaching
hospital in Malaysia where mean age was 60.1 and male
predominates.4

Previously it has been shown, serum LDH levels alone
has been correlated with poor prognosis and resistance
to chemotherapy and radiotherapy in various neoplastic
diseases. It has been concluded that over expression
of a subtype LDH, lactate dehydrogense-5 (LDH-5)
is a common event in non-small-cell lung cancer and
provides important prognostic factor, particularly when
combined with other endogenous markers of hypoxia
and acidity. Another study found that the level of lactate
dehydrogense-B (LDHB) was specifically elevated in nonsmall-cell lung cancer sera compared with other groups
and were progressively increased with the clinical stage.15
LDHB could comparatively discriminate lung cancer
from benign lung disease and healthy control groups with
sensitivity 81%, specificity 70% and total accuracy 76%.

The mainstay of aetiology and risk factor for lung cancer
was defined as smoking as early as 1950s.18 Our study was
no different to other studies where majority of patients
were smokers.
Previous studies have shown multiple environmental
exposures as causes for lung cancer.19 However, our study
did not show significant impact of environmental factor,
since only 17 patients belonged to this group. On the
other hand we found that past history of tuberculosis is
significant co morbidity in lung cancer patients.
Other aetiology causes that were shown in previous
studies were genetics and environmental exposures were
widely studied. However, in this study, genetic was not
reviewed due to the limitation of our center in genetic
studies, which was only recently started.
We studied a few blood investigations of the patients
when they presented to our hospital. They were
haemoglobin, TWBC, platelet, serum calcium and
serum LDH. Based on independent t-test, we noted that
haemoglobin, TWBC, platelet, serum calcium and serum
LDH were statistically significant.
However, based on multiple logistic regressions on
the blood parameters, there was no significance in
haemoglobin and platelet with the stage of disease at
initial presentation. In contrast to our study, a previous
study found a total of 48.8% were anaemic at presentation
and majority of them were at non resectable stage.11
Besides, ninety-eight of the patients (16%) manifested
thrombocytosis at the time of their first evaluation at
their hospital.

However in our study, there was a significant finding
correlating the serum LDH at presentation with nonresectable lung cancer in contrast with previous studies.
After analysis of all independent variables were done by
using multiple logistic regression, serum LDH showed that
the higher the levels the more likely to be resectable lung
cancer (p<0.001). Looking back at our records, most of
the resectable lung cancer patients were complicated with
pneumonia. It has been shown that there is significant
elevation in serum LDH with bacterial pneumonia.21
During the period of the review, lung cancer cell types
were focused on small cell carcinoma, squamous cell
carcinoma and adenocarcinoma. They were analyzed
by using multiple logistic regressions with the stage
of presentation. The only significant correlation was
adenocarcinoma with non resectable lung cancer at
presentation (p < 0.05).

Conclusion
This study demonstrated that the prevalence of
resectable and non-resectable lung cancer in our centre
was 17.1% (n = 42) and 82.9% (n = 203) respectively.
Our study also confirmed that in the recent years, the
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proportion of cases of adenocarcinoma had increased
and it had become the commonest cell type in both
men and women as well as in smokers and non-smokers.
Adenocarcinoma was also significantly correlated with
the advanced stage of presentation.
There were only two variables in the study that showed
significance correlation with the stage of presentation,
serum LDH and calcium. An increase in serum calcium
or a decrease in serum LDH would give a poor predictive
value.
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