
Role of Tumour markers in lung non small cell carcinoma (NSCLC) 

Introduction to lung tumors 

As per WHO 2021 classification of thoracic tumors, lung tumors are classified broadly as: 

a. Epithelial tumors 

b. Mesenchymal tumors 

c. Lymphohistiocytic tumors 

d. Tumors of ectopic tissue 

e. Metastatic tumors  

 

Of these, the most encountered tumors in practice are epithelial malignancies and their 

precursors. These epithelial malignancies are further classified as: 

1. Non-small cell carcinoma (NSCLC) which includes 

a. Squamous cell carcinoma 

b. Adenocarcinoma 

c. Large cell carcinoma 

d. Adenosquamous carcinoma 

2. Small cell carcinoma  

 

Diagnostic approach to lung tumours 

1. Clinical history 

Strong association with tobacco smoking along with persistent cough, hemoptysis, 

significant weight loss, anorexia, chest pain, breathlessness, symptoms related to 

paraneoplastic syndromes (wheeze/flushing/ diarrhoea/ bone pain/ pulmonary 

osteoarthropathy/ features of cushing syndrome etc), dysphagia, hoarseness of voice, 

face/arm swelling. 

 

 

 

 

2. Thoracic imaging (ultrasonography/ computed tomography scan) 



Site (central,/ peripheral), single or multiple lesions (primary vs metastatic), appearance- 

ground glass opacities to lobulated or spiculated or necrotic cavitary lesion, hilar mass with 

or without pleural effusion. 

 

3. Fibre optic bronchoscopy (FOB) findings 

 

4. Laboratory parameters 

Elevated serum Lactate dehydrogenase (LDH), Alkaline phosphatase (ALP-with bone 

metastasis), Paraneoplastic syndrome causing- hyponatremia, hypercalcemia etc, elevated 

serum tumour markers like CEA, CYFRA 21-1, SCC-Ag, Chromogranin, CA125, CA15-3. 

CA19-9, AFP, PSA etc related to primary lung disease/ lung tumours vs metastatic tumours. 

Also elevated LDH levels in pleural fluid. 

 

5. Cytology 

Bronchioalveolar fluid (BAL) and brushings during FOB, sputum, pleural fluid for cytology  

 

6. Histopathology 

FOB or CT guided biopsies from lesions are sent for histopathological diagnosis as well as 

cell block prepared from pleural fluid.   

 

7. Ancillary tests  

Immunohistochemistry and molecular testing.  

 

As lung is a site for both various primary and metastatic malignancies, diagnosing the 

tumour needs multimodality and here is the additional role of tumour markers. 

 

 

 

Tumour markers 



Tumour markers are proteins or antigenic substances produced by cancer cells or body cells 

in response to tumour.  

They are generally tested in serum but can also be tested in other body fluids like urine, 

bronchioalveolar lavage or feces and in tumour tissue.  

 

How do they help in diagnosis of non small cell lung carcinoma(NSCLC) 

 

Prior to treatment (for screening) 

These tumour markers serve as baseline values for presence of disease/ tumour as they are 

not very specific and can be elevated in non cancerous diseases. Though the clinician orders 

these tests, they are generally interpreted along with patient symptoms, its duration, imaging, 

cytology and histopathology findings. They primarily serve as markers of abnormality and 

baseline values for assessing the stage and prognosis in patient before commencement of 

treatment.  

 

Post treatment 

After medical/ surgical treatment is given, these values are of significance as they correspond 

to effects of treatment i.e. complete surgical removal of tumour ( R0 resection) with no 

residual tumour/ metastasis. 

Persistent levels in patients post treatment can be due to residual tumour or metastasis. 

Re elevation in levels after coming down to normal values after treatment, indicates 

recurrence/ metastasis. 

 

The markers generally used are: 

a) CEA 

b) CYFR21-1 

c) SCC-Ag 

None of these markers are specific to primary lung tumour and can be elevated in non 

cancerous lung disease as well as in primary or metastatic lung disease. 

 



Other markers which are usually advised when we are having lung lesion suspicious of 

metastatic vs primary NSCLC of lung are  

a. CA125 

b. CA19-9 

c. CA15-3 

d. PSA 

These markers help the clinician in determining the line of treatment which is specific for 

certain specific type of lung tumors. Regular monitoring of tumor markers also help 

the response to cancer treatment. 

 

Diagnosis of NSCLC and its specific type  

Tumor markers that may help diagnose NSCLC  

1. Carcinoembryonic antigen (CEA) 

 CEA is carcinoembryonic antigen. Serum CEA is preferred to urine or stool and other 

fluid examination. 

 It’s normal range is <5 ng/ml in serum. 

 It can be elevated in many conditions including non-neoplastic lung disease like 

allergic bronchopulmonary aspergillosis (ABPA), in patients with elevated eosinophil 

count, inflammatory bowel disease (crohn’s, ulcerative colitis), pancreatitis etc. 

 In neoplastic conditions, it is elevated in adenocarcinomas of lung, colorectal, 

stomach, pancreatic, liver, breast, mucinous ovarian tumours, endometrium, 

stomach and medullary thyroid carcinoma.  

 Thus, its elevation is not specific to primary lung tumour and is very often seen with 

metastatic colorectal tumour to lung and so one needs to correlate with personal habits, 

symptoms and imaging. Additional tumour markers which are more specific for other 

sites like for pancreas, liver, medullary thyroid carcinoma are then done as per the 

clinical findings, for eg CA19-9, AFP, calcitonin respectively in order to close down 

on the differentials.  

2. Cytokeratin 19 fragment antigen (CYFRA21-1) 

 CYFRA21-1 is a cytokerayin 19 fragment which is usually tested in serum. 



 It’s normal range is 3.3 to 3.5 ng/ml 

 IT can be elevated in non-neoplastic conditions like chronic bronchitis and renal 

failure. 

 It’s levels are elevated in cancers of squamous cell origin/epithelial origin. It has 

highest sensitivity (upto 60-70%) for NSCLC especially squamous cell carcinoma 

though it can also be elevated in oropharyngeal squamous malignancies, bile duct 

cancer, thymic carcinoma and metastatic colorectal cancer to liver. 

 It’s results are interpreted with patient symptoms and other imaging findings to know 

if it is primary of lung vs metastasis. 

 

3. Squamous cell carcinoma antigen (SCC-Ag) 

 SCC-Ag is a subfraction of tumour associated antigen TA-4. 

 Its reference value vary from lab to lab but is generally </= 2.0 ng/ml. 

 It can be elevated in benign skin conditions like psoriasis, eczema or renal failure. 

 Its clinical utility is in squamous cell carcinoma of cervix, lung, head & neck and skin. 

It has a short plasma half-life (approx 20 minutes) so its level normalize within 1-2 

days of R0 resection. 

 It is also used more in monitoring response to radiation or chemotherapy as rise in 

levels  prompts for more investigation for recurrence or metastasis.. Its levels can get 

elevated 2-5 months before clinical detection. 

 Results are interpreted with other clinical findings and symptoms. 

Differentiating between cancer subtypes 

In lung NSCLC 

a. Elevated CEA and CA125 in adenocarcinoma 

b. Elevated levels of SCC-Ag and CYFRA21-1 in squamous cell carcinoma 

*Few other serum tumour markers that help to distinguish primary NSCLC from small cell 

carcinoma of lung, mesotheliomas or metastatic tumour to lung are: 



 

**The reference values are for general guidelines as these values can be slightly different 

from lab to lab and as per age, gender and special condition (like pregnancy) 

***The above table does not give a entire list of all the non-neoplastic (inflammatory 

diseases, endometriosis, renal failure, cirrhosis etc) and neoplastic conditions in which 

these serum tumour markers can be elevated. It provides the most important cause for 

elevated levels which in correlation with patient symptoms and other clinical and imaging 

findings are used to narrow down the differentials and in monitoring the disease while on 

treatment. None of these tumour markers alone are enough to make a specific diagnosis.  

 

Immunohistochemical testing using tumour markers on tissue or cell block of cells 

S.No Tumour 

marker* 

Normal reference 

range** 

Tumour type*** 

1.  Chromogranin <100 ng/ml Neuroendocrine tumours 

2.  CA125 <35 U/ml Primarily in ovarian tumours and 

also in other serosal diseases 

3.  CA19-9 <35U/ml Primarily for pancreatic cancer but 

also in cholangiocarcinoma (bile 

duct cancer),lung colon etc  

4.  CA15-3 </=30 U/ml Liver and bone metastasis from 

breast cancer 

5.  AFP Varies for new born 

and others and in 

pregnancy. Adults 

usually<10 ng/ml 

Liver cancer, yolk sac tumour 

(ovary/testis/extragonadal) 

6.  PSA Varies as per age of 

male. Generally <4.5 

ng/ml 

Prostate benign hypertrophy and 

adenocarcinoma 

7.  Calcitonin <10 pg/ml Medullary carcinoma thyroid 



 Some of these above markers are also used in immunohistochemistry on formalin fixed 

paraffin embedded (FFPE) tissue sample and on cell blocks prepared from malignant 

effusions/aspirate from cancer site to aid in diagnosis like: 

i. CEA 

ii. Chromogranin 

iii. CA125 

iv. CA19-9 

v. AFP   

 They are used along with a panel of other antibodies for diagnosis.   

Conclusion 

Serum tumour markers are an easily available, not so expensive blood test which helps 

the clinician to direct his other investigations for diagnosis. They are not specific to 

cancer only and are not site specific all the time but their judicial use with patient 

symptoms, imaging and treatment can help to diagnose, stage and monitor treatment. 

The most commonly used serum tumour markers in patients with lung lesion (primary 

NSCLC vs metastatic) are CEA, CA19-9, CA125, PSA, ALP, LDH and AFP depending 

upon patient gender and other clinical findings. 

 

 

 

 



नॉन-᭭मॉल सेल लंग काᳶसनोमा (NSCLC) मᱶ Ჷमूर 

माकᭅ सᭅ कᳱ भिूमका 
 

फेफड़ᲂ के Ჷमूर का पᳯरचय 

WHO 2021 के अनुसार थोरैिसक Ჷूमर का वगᱮकरण इस ᮧकार ह:ै 

a. एिपथीिलयल Ჷूमर 

b. मसेेनकाइमल Ჷूमर 

c. िल᭥फोिहि᭭टयोसाइᳯटक Ჷूमर 

d. ए᭍टोिपक ᳯट᭫यू से उ᭜प᳖ Ჷूमर 

e. मेटा᭭टेᳯटक Ჷूमर 

इनमᱶ सबसे अिधक पाए जाने वाले Ჷूमर एिपथीिलयल मिैलᲨᱶसी/मेटा᭭टेᳯटक फेफड़ᲂ के Ჷमूरहोते ह।ᱹ इ᭠हᱶ 

आगे वगᱮकृत ᳰकया जाता ह:ै 

1. नॉन-᭭मॉल सले काᳶसनोमा (NSCLC) 

a. ᭭Ფैमस सेल काᳶसनोमा 

b. एडेनोकाᳶसनोमा 

c. लाजᭅ सेल काᳶसनोमा 

d. एडेनो᭭Ფैमस काᳶसनोमा 

 

 



2. ᭭मॉल सले काᳶसनोमा 
 

लगं Ჷमूर का डायᲨोि᭭टक एᮧोच 

1. ि᭍लिनकल िह᭭ᮝी 

धू᮫ पान से मजबूत सबंधं, लगातार खाँसी, खून कᳱ खाँसी, वजन कम होना, भूख न लगना, छाती ददᭅ, सांस 

फूलना, पैरानेओ᭡लाि᭭टक ᳲसᮟोम के लᭃण (᭪हीᳲज़ग, ᭢लᳲशग, डायᳯरया, ह᲻ी ददᭅ, प᭨मोनरी 

ऑि᭭टयोआᮣᲃपैथी, कुᳲशग ᳲसᮟोम), िनगलने मᱶ कᳯठनाई, आवाज बैठना, चेहरा/हाथ सूजना। 

 

2. थोरैिसक इमेᳲजग (USG / CT Scan) 

साइट (सᱶᮝल/पेᳯरफेरल), ᳲसगल या म᭨टीपल लेजन (ᮧाइमरी बनाम मेटा᭭टेᳯटक), ᭭वᱨप 

(appearance):ᮕाउंड ᭏लास से लेकर ि᭭पकुलेटेड या कैिवटरी लजेन, िहलर मास, ᭡लूरल इ᭢यूजन। 

 

4. फाइबरऑिɐकŰोकंोˋोपी(FOB) 
 

4. लबैोरेटरी परैामीटसᭅ 

सीरम (रᲦ का तरल भाग): LDH, ALP (बोन मेटा᭭टेिसस मᱶ), पैरानेओ᭡लाि᭭टक ᳲसᮟोम से 

हाइपोनᮝेेिमया, हाइपरकै᭨सीिमया, Ჷूमर माकᭅ र जैस ेCEA, CYFRA21-1, SCC-Ag, ᮓोमोᮕैिनन, 

CA125, CA15-3, CA19-9, AFP, PSA आᳰदबढ़ा ᱟआ पाया जा सकता ह।ै 

 

5. साइटोलॉजी 



BAL, ᮩᳲशग, ᭭पुटम और ᭡लूरल ᭢लूइड। 

 

6. िह᭭टोपथैोलॉजी 

FOB या CT गाइडडे बायो᭡सी तथा सेल ᭣लॉक। 

 

7. एि᭠सलरी टे᭭ट 

इ᭥यूनोिह᭭टोकेिम᭭ᮝी एव ंमॉिल᭍यूलर टे᭭ट। 

 

फेफड़ा ᮧाइमरी और मटेा᭭टेᳯटक दोनᲂ Ჷूमर का साइट ह,ै इसिलए म᭨टीमॉडल डायᲨोिसस जᱨरी होता ह ै

जहाँ Ჷूमर माकᭅ र सहायक भूिमका िनभाते ह।ᱹ 

 

Ჷमूर माकᭅ र 

Ჷूमर माकᭅ र वे ᮧोटीन या एटंीजन होते ह ᱹजो कᱹसर कोिशकाᲐ या शरीर ᳇ारा Ჷूमर के उᱫर मᱶ बनाए 

जाते ह।ᱹ 

ये ᮧायः सीरम मᱶ जाँचे जात ेह,ᱹ परंतु मूᮢ, BAL, मल या ᳯट᭫यू मᱶ भी जाचँे जा सकते ह।ᱹ 

 

NSCLC मᱶ Ჷूमर माकᭅ र कᳱ भिूमका 

ᮝीटमᱶट स ेपहल े



ये बेसलाइन वै᭨यू दतेे ह।ᱹ ये पूरी तरह ᭭पेिसᳰफक नहᱭ होते, इसिलए ि᭍लिनकल, इमᳲेजग व पैथोलॉजी से 

कोᳯरलेट ᳰकए जाते ह।ᱹइनके मान असामा᭠यता के बारे मᱶ बताते ह ᱹतथा रोग कᳱ ᭭टेज और ᮧोᲨोिसस 

िनधाᭅᳯरत करन ेमᱶ सहायता करते ह।ᱹ 

 

ᮝीटमᱶट के बाद 

R0 रे᭭᭍शन के बाद लवेल नॉमᭅल हो जाना चािहए। 

लेवल बना रहना – रेिसडुअल Ჷूमर/ मटेा᭭टेिसस। 

ᳰफर से बढ़ना – रीकरे᭠स या मेटा᭭टेिसस। 

 

म᭎ुय माकᭅ र 

a. CEA 
b. CYFRA21-1 
c. SCC-Ag 

अ᭠य माकᭅ र: 

CA125, CA19-9, CA15-3, PSA। 

 

NSCLC मᱶ ᮧयᲦु ᮧमखु Ჷमूर माकᭅ र 

 

1. CEA (Carcinoembryonic Antigen) 

नॉमᭅल: <5 ng/ml 

यह ABPA, ईओिसनोᳰफिलया, IBD, पᱹᳰᮓयाटाइᳯटस मᱶ भी बढ़ सकता ह।ै 



िनयो᭡लाि᭭टक कंडीशन मᱶ फेफड़,े कोलन, पᱹᳰᮓयास, ᮩे᭭ट, ओवरी आᳰद मᱶ बढ़ता ह।ै 

इसिलए यह केवल लगं के िलए ᭭पेिसᳰफक नहᱭ ह।ै 

 

2. CYFRA21-1 

नॉमᭅल: 3.3–3.5 ng/ml 

ᮓॉिनक ᮩᲂकाइᳯटस, रीनल फे᭨योर मᱶ भी बढ़ सकता ह।ै 

᭭Ფैमस सेल काᳶसनोमा मᱶ सबसे अिधक सᱶिसᳯटव होता ह।ै 

 

3. SCC-Ag 

नॉमᭅल: ≤2 ng/ml 

सोरायिसस, एि᭍ज़मा, रीनल फे᭨योर मᱶ भी बढ़ सकता ह।ै 

सᳶव᭍स, लंग, हडे-नेक ᭭Ფैमस कᱹसर मᱶ उपयोगी। 

रीकरे᭠स 2–5 महीने पहले ᳰदखा सकता ह।ै 

 

NSCLC के सबटाइप मᱶ अतंर 

• एडेनोकाᳶसनोमा → CEA, CA125 बढ़ े

• ᭭Ფैमस सेल → SCC-Ag, CYFRA21-1 बढ़े 

 

 

 



अ᭠य सहायक Ჷमूर माकᭅ र 

माकᭅ र नॉमᭅल Ჷमूर 

Chromogranin <100 ng/ml ᭠यूरोएडंोᮓाइन 

CA125 <35 U/ml ओवरी, सेरोसल िडज़ीज 

CA19-9 <35 U/ml पᱹᳰᮓयास 

CA15-3 ≤30 U/ml ᮩे᭭ ट मेटा᭭टेिसस 

AFP <10 ng/ml लीवर, यो᭨क सैक 

PSA <4.5 ng/ml ᮧो᭭टेट 

Calcitonin <10 pg/ml मडुेलरी थायरॉयड 

 

इ᭥यनूोिह᭭टोकेिम᭭ᮝी मᱶ उपयोग 
CEA, Chromogranin, CA125, CA19-9, AFP आᳰद FFPE ᳯट᭫यू व सेल ᭣लॉक पर ᮧयोग ᳰकए जाते 

ह।ᱹ 

ALK, RAS, ROS तथा BRAF ᭥यूटेशन के िलए मॉिल᭍यूलर टेᳲ᭭टग कᳱ जाती ह,ै साथ ही फ᭭टᭅ-लाइन 

कᳱमोथेरेपी के ᮧित रेिज़᭭टᱶस से सबंिंधत ᭥यूटेश᭠स कᳱ भी जाँच कᳱ जा सकती ह।ै” 

 

िन᭬कषᭅ 

सीरमǨूमरमाकŊ रसरलवकमखचŎलेटेːहœजोडायưोिसस, 

ːेिजंगऔरटŌ ीटमŐटमॉिनटįरंगमŐमददकरतेहœ।येअकेलेडायưोिससनहीकंरते, परİƑिनकल, 

इमेिजंगऔरपैथोलॉजीकेसाथिमलकरउपयोगीहोतेहœ।NSCLC मŐसामाɊतः CEA, CA19-9, CA125, 

PSA, LDH, ALP औरAFP Ůयोगिकएजातेहœ। 


