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ABSTRACT: Serum cortisol level estimations were carried out in thirty five cancer patients of different categories 

and in a control group of nine normal subjects. The different categories of cancer patients includeded acute 

lymphoblastic leukemia, breast cancer, non-hodgkin’s lymphoma, stomach cancer and lung cancer. The levels of 

cortisol have been investigated with the help of Enzyme Linked Immunosorbent Assay (ELISA). The levels of cortisol 

of cancer patients were compared with the control subjects. It was found that mean serum cortisol levels, both in the 

morning and evening were significantly elevated in cancer patients than in control subjects. These results are 

discussed in the light of previous reports in different types of cancer patients.   
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INTRODUCTION 
Cancer is an abnormal condition that accounts for some 13% 

of all human deaths in the world. The World Health 

Organization went on to predict that number of people who 

would die from cancer would grow to 11.4 million in 2030 

[1]. Cancer is a progressive disease, and most cancer 

morbidity and mortality occurs upon spread of the tumor 

from an original localized site [2].  

There have been several reports indicating that plasma 

cortisol levels in patients with cancer are higher than those in 

control groups. A previous report demonstrated high 

cortisol levels in prostate cancer patients [3].  It has been 

found that plasma cortisol levels, both in morning and 

evening, were increased in lung cancer patients than in 

control subjects [4].  In a study patients of breast cancer 

showed elevated mean cortisol levels than control group [5]. 

In another study it has been reported that plasma cortisol 

levels were elevated in polycystic ovary syndrome female 

patients than in healthy controls [6]. Another study showed 

that patients suffering from adrenal cancer have significantly 

elevated cortisol level than healthy controls [7]. In another 

study elevated plasma cortisol was observed in children and 

adolescents with Cushing‟s disease [8]. Substantially 

increased levels of cortisol were observed in patients of 

colorectal, gastric and pancreatic cancer than control group 

[9]. Some previous studies also showed that the cortisol level 

was high in case of the tumors of the pancreas [10]. Patients 

with cancer demonstrated elevated prevalence rates for 

depression and plasma concentrations of cortisol in these 

patients showed higher level [11]. The present study was 

conducted to assess the relationship of the plasma cortisol 

levels and disease of cancer. 

 
MATERIALS AND METHODS 
The present study is based upon thirty five cancer patients 

and nine normal subjects belonging to different age groups. 

All the cancer patients were selected from Institute of 

Nuclear Medicine and Oncology (INMOL) who were already 

diagnosed by oncologists. The cancer patients were 

categorized into different groups on the basis of the type of 

cancer. Control subjects of same age groups were selected 

from the population of Lahore Pakistan. A structured 

questionnaire was used to collect detailed information. Blood 

samples of the cancer patients and normal healthy persons 

were drawn in morning and evening by the venipuncture 

method. 3ml of venous blood was taken in a vacuum 

container. The serum was separated and stored into the 

labeled tubes at -20
o
C.  

Serum cortisol was determined by commercially available 

Monobind ELISA Kit (Monobind Inc. USA) employing the 

method of Burtis and Ashweed [12]. Cortisol enzyme 

reagent, cortisol biotin reagent, wash concentrate solution and 

stop solution provided in above mentioned Kit were used for 

estimation of serum cortisol level. Before proceeding with the 

assay, all reagents, serum references and controls were 

brought to room temperature (20 – 27 ºC). The microplate 

wells were formatted for each serum reference, control and 

patient specimen to be assayed in duplicate. 25µl of the 

appropriate serum reference, control and patient specimen 

was pipetted into the assigned well. 50µl of the working 

cortisol enzyme reagent was added to all wells. The 

microplate was swirled gently for 20 – 30 seconds to mix. 

50µl of cortisol biotin reagent was added to all wells. The 

microplate was swirled gently for 20 – 30 seconds to mix. 

The microplate was covered and incubated for 60 minutes at 

room temperature. The contents of the microplate were 

discarded by decantation. After decantation, the plate was 

blotted dry with absorbent paper. 300µl of wash buffer was 

added, and was aspirated. The washing was repeated for two 

additional times. 100µl of working substrate solution was 

added to all wells. Reagents were added in the same order to 

minimize reaction time differences between wells. The 

microplate was incubated at room temperature for 15 

minutes. 50µl of stop solution was added to each well and 

mixed it gently for 15 – 20 seconds. The absorbance was read 

in each well at 450 nm in a microplate reader.  

Mean ± SEM of serum cortisol levels of each category of 

cancer patients and controls were calculated and statistical 

analysis of the data was carried out by employing Student „t‟ 

test.  

  
RESULTS 
In the present study the serum cortisol levels of controls and 

of different categories of cancer patients mentioned below 

were estimated in morning and evening (Table 1).   

Acute Lymphoblastic Leukemia 

In the morning, the serum cortisol level in the acute 

lymphoblastic leukemia patients was elevated as compared to 
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control subjects. In control subjects these values were 22.16 ± 

0.65 µg/dl while in acute lymphoblastic leukemia patients 

these values were 31.76 ± 2.64 µg/dl. The observed 

difference was significantly higher (P<0.05) in acute 

lymphoblastic leukemia patients. In the evening, the serum 

cortisol level was elevated in acute lymphoblastic leukemia 

patients as compared to the control subjects. In control 

subjects these values were 12.36 ± 1.11 µg/dl and in acute 

lymphoblastic leukemia patients these values were 23.35 ± 

1.62 µg/dl. The observed difference was highly significant 

(P<0.01) in acute lymphoblastic leukemia patients.   

Breast Cancer 

The serum cortisol level of breast cancer patients was 

elevated in the morning as compared to serum cortisol level 

of the controls at the same time. The morning values were 

22.16 ± 0.65 µg/dl of the controls and of the breast cancer 

patients were 44.11 ± 6.24 µg/dl. These values showed a 

statistically highly significant (P<0.01) elevation in breast 

cancer patients. The serum cortisol level of breast cancer 

patients was elevated in the evening as compared to the 

evening serum cortisol level of the controls. The evening 

values were 12.36 ± 1.11 µg/dl of the controls and that of the 

breast cancer patients were 30.10 ± 4.88 µg/dl. These values 

showed a highly significant (P<0.01) elevation in breast 

cancer patients. 

Non-Hodgkin’s Lymphoma 

Morning serum cortisol level of the non-Hodgkin‟s 

lymphoma patients was elevated than the morning serum 

cortisol level of normal subjects. The morning values of non-

Hodgkin‟s lymphoma patients were 33.87 ± 5.4 µg/dl and of 

normal subjects were 22.16 ± 0.65 µg/dl. The morning value 

of non-Hodgkin‟s lymphoma patients showed a significant 

(P<0.01) elevated level of cortisol. Evening serum cortisol 

level of non-Hodgkin‟s lymphoma patients was elevated than 

the evening serum cortisol level of normal subjects. The 

evening values of non-Hodgkin‟s lymphoma patients were 

27.69 ± 3.99 µg/dl than normal subjects which were 12.36 ± 

1.11 µg/dl. The evening value of non-Hodgkin‟s lymphoma 

patients showed statistically highly significant (P<0.01) 

elevated level of cortisol. 

Stomach Cancer 

The serum cortisol level of stomach cancer patient was raised 

in the morning as compared to the morning serum cortisol 

level of the healthy subjects. The cortisol values of the 

morning were 35.72 ± 5.59 µg/dl in stomach cancer patients. 

In healthy subjects the morning cortisol values were 22.16 ± 

0.65 µg/dl. The observed difference was highly significant 

(P<0.01) in stomach cancer patients. The serum cortisol level 

of stomach cancer patients was raised in the evening as 

compared to the evening serum cortisol level of the healthy 

subjects. The evening cortisol values of healthy subjects were 

12.36 ± 1.11 µg/dl and the evening cortisol values of stomach 

cancer patients were 30.81 ± 5.97 µg/dl. The observed 

difference was highly significant (P<0.01) in stomach cancer 

patients. 

Table 1: Mean serum cortisol levels in control subjects 

and in different categories of cancer patients. 
  

No

. 

Serum Cortisol (µg/dl) 

Morning Evening 

Mean ± SEM SD Mean ± SEM SD 

Control 

Subjects 
9 22.16 ± 0.65 1.97 12.36 ± 1.11 3.34 

Acute 
Lymphoblast

ic 
Leukemia 

Patients 

15 31.76 ± 2.64* 
10.2

2 

23.35 ± 

1.62** 
6.29 

Breast 

Cancer 
Patients 

6 
44.11 ± 

6.24** 

15.2

4 

30.10 ± 

4.88** 

11.9

2 

Non-

Hodgkin‟s 
Lymphoma 

Patients 

 

4 

 

33.87 ± 5.4** 

 

10.8 

 

27.69 ± 3.99 

** 

 

7.99 

Stomach 

Cancer 
Patients 

4 
35.72 ± 5.59 

** 

11.1

9 

30.81 ± 5.97 

** 

11.9

5 

Lung Cancer 

Patients 
6 33.28 ± 5.06 * 

12.3

5 

22.96 ± 1.23 

** 
3.02 

* P < 0.05;   

** P < 0.01 

 

Lung Cancer   

In the morning the serum cortisol level in lung cancer patients 

was elevated as compared to normal subjects. In normal 

subjects these values were 22.16 ± 0.65 µg/dl while in lung 

cancer patients these values were 33.28 ± 5.06 µg/dl. These 

values showed a highly significant (P<0.05) elevated level of 

serum cortisol in lung cancer patients. In the evening the 

serum cortisol level in lung cancer patients was elevated as 

compared to normal subjects. In normal subjects these values 

were 12.36 ± 1.11 µg/dl while in lung cancer patients these 

values were 22.96 ± 1.23 µg/dl. These values showed highly 

significant (P<0.01) elevated level of serum cortisol in lung 

cancer patients. 

 

DISCUSSION 
In thepresent study the serum cortisol levels in different 

categories of cancer patients (acute lymphoblastic leukemia, 

breast cancer, non-Hodgkin‟s lymphoma, stomach cancer and 

lung cancer) were studied in morning and evening and 

compared with normal subjects. The present study 

demonstrated that the cortisol levels were significantly higher 

in morning and evening in patients of all categories of cancer 

(Table 1-6). The results of the present study comparable with 

the previous reports in literature [4,9,11,13,14]. In these 

reports, the serum cortisol levels were elevated in morning 

and evening and these values showed a significant increase in 

metastatic cancer patients.  

In some previous reports patients with metastatic cancer 

demonstrated elevated prevalence rates for depression. A 

wide variety of nonspecific stresses have profound effects, 

many of which are mediated by ACTH and cortisol including 

surgical stress, trauma and depression [15]. It has been 

demonstrated that depression is associated with increased  
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plasma IL-6 concentrations in patients with metastatic cancer 

[11]. Cortisol production may depend on a direct adrenal 

stimulation by IL-6. Cancer related hypercortisolemia would 

depend on alterations of the feedback mechanisms between 

endocrine and cytokine secretions, occurring in neoplastic 

disease [16]. Glucocorticoids suppress inflammation and 

immune reactions. These reactions induce the synthesis of 

multiple cytokines, and suppressive effects of glucocorticoids 

have logically been assumed to reflect their ability to inhibit 

the expression of multiple genes involved in proinflammatory 

cytokine synthesis. Glucocorticoids upregulate the expression 

of various cytokine receptors [17]. Patients suffering from 

breast cancer showed flattened diurnal cortisol rhythm and it 

is associated with the stress and the disrupted nocturnal sleep. 

When significant stress is experienced, other control 

mechanisms are overridden, diurnal variation is disrupted, 

ACTH immediately increases and peaks within minutes and 

cortisol peaks shortly after. A wide variety of nonspecific 

stresses have profound effects, many of which are mediated 

by ACTH and cortisol including surgical stress, trauma and 

depression [18]. Psychological distress and depression, which 

often accompany cancer diagnosis and treatment, can also 

suppress or dysregulate endocrine and immune function [19]. 

A report suggests that women with breast cancer show higher 

stress and by the greater activation of stress hormone altered 

their functional brain activation profiles which also resulted 

in verbal memory impairments [13]. Elevated 

evening cortisol levels may suggest dysregulation of the 

stress response [20]. Further research is required to establish 

the relationship of cancer and cortisol production and its 

effect on body physiology. 
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