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Abstract
Introduction: National cancer Institute has given the definition of young adult cancer in which diagnosis occurs between the age of 
15 and 39 years. (1) Cancer with AYA have high risk of long-term effect of cancer and its treatment like organ dysfunction, infertility 
and secondary cancers as compared to older group of cancer patients (6,7,8) cancer is more common in elderly group according to 
some studies. Several Studies shown increasing evidence in younger population.
Result: We have analyzed the data from 2014 to 2021. Total 4667 (20.11%) Cases were registered, 3410 (52.89%) were males 
and 3037 (47.1%) were females. We analyzed 15 common cancers in our study in which 4698 (14.65%) cases were registered, 
commonest cancer we found in this group from 20-39 years was carcinoma breast with 18.88%. 2nd commonest was Head and Neck 
cancer with 14.32% of the cases.
Discussion: Urban Population based registry of India shown 5.8% of incidence with younger adults, same rate of incidence also 
reported in England (13), other studies reported prevalence rate from 3.8 to 5.71% (15). Breast cancer is commonest cancer affecting 
females worldwide about 25.4% of all new cases diagnosed in a year, it is reported the major cause of the death in 103 countries 
including India (28) 1%-2% cases of breast cancer reported under 35 years of age globally (1) Breast cancer in young population 
reported higher histological grades, higher death rate, unfavorable hormonal status (29).
Conclusion: 20-39 years have different epidemiological, biological, genetic factors. Carcinoma Breast (19%) was commonest cancer 
in our study. 2nd commonest was Hematolymphoid (14.4%).
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Background Information

National cancer Institute has given the definition of young adult 
cancer in which diagnosis occurs between the age of 15 and 39 years 
[1]. Cancer in this age group have distinct features different distribu-
tion in different areas and types of cancer, cancer biology, risk fac-
tors, prognostic factors and survival rate in comparison of other 
age group [2-5]. Cancer with AYA have high risk of long-term effect 

of cancer and its treatment like organ dysfunction, infertility and 
secondary cancers as compared to older group of cancer patients 
[6-8]. Cancer is more common in elderly group according to some 
studies. These evidences cause diagnostic delay in young patient 
age group [9]. AYA plays a role of bridge between pediatric can-
cer and elderly cancer. They have a large proportion of remaining 
life span; More Chances of secondary malignancy can be expected. 
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AYA Population have a important role in economy, and have impor-
tant role with their family [10]. Several Studies shown increasing 
evidence in younger population. Globally increasing incidence of 
colorectal cancer under the age of 50 years in 19 countries out of 
36 countries. 9 countries shown stable or decreasing trend in older 
adults [11]. Similar changes are also shown in other types of can-
cers [12].

Material and Method
Our center is the State Cancer Center which caters approximate-

ly million population of Bihar. All the patients of 20-39 years reg-
istered under HBCR programme in Department of Radiation On-
cology. We analyzed 15 common cancers in our record. According 
to age, sex, histology various type disease Ca gallbladder, Ca lung, 
Head and neck, Ca Breast, Ca Cervix, Hematolymphoid gastrointes-
tinal disease, Ca Ovary, CA Prostate. 

Results
We have analyzed the data from 2014 to 2021. Total of 32057 

cases were reported in our study from 2014 to 2021. We ana-
lyzed 15 common cancers under this age group. 4663 cases were 
analyzed in which 2293 (51%) cases were Male and 2270 (48%) 
were female registered in this age group (20 to 39 years). Male: 
Female ratio shown was 1:1.2, Commonest cancer was Carcinoma 
Breast (19%), 2nd commonest cancer was Head and Neck Carcino-
ma 14.39%, Carcinoma Gall Bladder 11%, Carcinoma Colorectum 
(7.5%), Carcinoma Cervix 7.5%, Carcinoma Ovary 6.7%, Carcino-

Table 1: Distribution according to Age Group.

Age Group (Year) 20-24 25-29 30-34 35-39
No of Patient 598 895 1323 1858

Graph 1: Distribution according to Age Group.

ma Lung 3.7%. 598 cases were belonged to 20-24 years, 895 cases 
were belonged to 25-29 years, 1323 cases were belonged to 30-34 
and 1858 cases were belonged to 35-39 years. Increasing trend of 
cases seen as age increases.

Table 2: Total number of patients differentiation according to age group between 20-39 years of age.

Sex 20-24 25-29 30-34 35-39
Female 82 51 94 72 88 150 104 86 160 80 342 73 224 101 109 590 211 153 234 136

Male 122 90 119 89 82 159 110 91 155 81 278 79 181 93 123 379 144 122 196 109

Total 889 1176 1603 2274

Commonest age group was 35 to 39 in which 2274. 2nd com-
monest age group was 30 to 34 years, 3rd commonest age group 
was 25 to 29 years and lowest represented in 20 to 24 (889).

434 cases were registered in 2014, 536 cases were registered 
in 2015, 531 cases were registered in 2016, 1024 cases were reg-
istered in 2017, 228 cases were registered in 2018, 224 cases were 
registered in 2019, 633 cases were registered in 2020 and 863 
cases were registered in 2021.

Discussion
Urban Population based registry of India shown 5.8% of inci-

dence with younger adults, same rate of incidence also reported 
in England [13], other studies reported prevalence rate from 3.8 
to 5.71% [15]. 2.3% in Korea and 2% [14] in national cancer In-
stitute surveillance, epidemiology and end results (SEER) mono-
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Graph 2: Total number of patients according to age group between 20-39 years of age.

Table 3: Year Wise Distribution of Male and Female of Age group 20-39 Years.

Year Total 20-39 Percentage
2014 2643 434 1.35%
2015 3630 536 1.67%
2016 4049 531 1.66%
2017 6369 1024 3.19%
2018 5125 228 0.71%
2019 1860 224 0.70%
2020 3838 633 1.97%
2021 4543 863 2.69%
Total 32057 4473 13.95%

Graph 3
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Graph 4

Rank Topography 20-24 25-29 30-34 35-39 Total Percentage
1 Breast 70 140 270 409 889 26.21%
2 Hematolymphoid 144 161 189 179 673 34.87%
3 Head and neck 57 107 203 276 643 18.94%
4 Gallbladder 38 73 141 265 517 12.30%
5 Colon-rectum 81 78 85 110 354 34.44%
6 Ovary 30 80 89 118 317 28.74%
7 Cervix 11 21 68 145 245 12.02%
8 Liver 24 51 59 76 210 13.36%
9 Bone Marrow (MM) 40 42 55 52 189 18.48%

10 Lung 37 43 48 54 182 8.80%
11 Stomach 25 36 40 68 169 15.14%
12 Brain 24 34 43 58 159 29.28%
13 Kidney 9 19 17 19 64 10.46%
14 Pancreas 7 10 16 28 61 13.62%
15 Prostate 1 0 0 1 2 0.43%

Total 598 895 1323 1858 4674

Table 4: Age Wise Data of different Disease wise.

Graph 4
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graph [16]. In our study 66% cases reported is in 31-39 years of 
age. 12.5% cases in 20-25 years of age 28% in 31-35 years of age 
40% cases in 30-39 years. Study conducted by Aben et at. shown 
30% and 52% cases in 20-24 years of age and 25 to 29 years of age 
comparable results are also shown by studies from Australia [17] 
and united states [18]. Incidence of 45 to 55 cases seen in 30-39 
years of age; [19] while in our study shown 40% cases with this 
age group.

Breast cancer is the commonest cancer among the females, 
about 31.8% of all cancers [20]. In low socioeconomical group 
incidence is increasing [21]. Breast cancer is commonest in 41 
and 50 years [22] Incidence in young women under 40 years of 
age are increasing rapidly due to screening of disease after the 
age of 35 years. Incidence rate [23] among adolescent women is 
reported 5.6%. Breast Cancer in young patient may have familiar 
history larger tumour size, Unfavorable biological characteristics, 
and advanced stage of disease [24]. Young Women with breast 
cancer develop higher risk of psychological illness [25]. Breast 
cancer contributed about 14% of all young adult cancer and 7% of 
all breast cancer. Delayed childbirth has been shown an important 
risk factor breast cancer in young adult [26]. Genetic Mutation in 
BRCA 1, BRCA2 and TP53 gene have been considered as significant 
causative factor globally in young patient of carcinoma breast [27]. 
Most common cancer in our study was Carcinoma Breast (19%) 
in all groups and in females; In Males Carcinoma Head and Neck 
was the most common cancer (14.32). Haematolymphoid was the 
second commonest cancer in the Males. Carcinoma Breast was the 
commonest in females and 2nd commonest was Carcinoma Gall 
Bladder. 30% population was registered as illiterate, 66% cases of 
were of the people who were literate up to matric and only 5.6% 
patients who got education after matriculation. 

Breast cancer is commonest cancer affecting females worldwide 
about 25.4% of all new cases diagnosed in a year, it is reported the 
major cause of the death in 103 countries including India [28]. 1%-
2% cases of breast cancer reported under 35 years of age globally 
[1]. Breast cancer in young population reported higher histological 
grades, higher death rate, unfavorable hormonal status [29].

In India increasing trend of the Breast cancer incidence shown 
[30,31], In India females carcinoma breast shown aggressive his-
tology, loss of Estrogen and Progesterone receptor expression [32-
35]. The cancer Incidence increases as the age increases in AYA 
corelates with other studies [13,14,36] Male: Female ratio was 
1:1:2. In Our study, while 1:132 was seen in the study done by pad-
hey., et al. [37]. Studies done by Mohanti., et al. and Raina., et al. 
shown 5.5% and 8% of breast cancer in Indian population respec-
tively [38,39]. Study done by Sithara Arvind shown 3.86% cases of 
breast cancer under 35 years of age [40]. Study done by Li J. Shown 

digestive cancer cases contributed 2.55% of new cases and 2.19% 
cancer associated deaths. Cancer in young adults the haematologi-
cal cancer cases decreases and breast cancer cases increased as 
the age increased [41,42]. Colorectal Carcinoma, Liver Carcinoma 
and Carcinoma Stomach accounted 86.04% of total new cases and 
81.45% of the total deaths [43]. As compared to US SEER database, 
common tumor was reported Lymphomas, Germ Cell Tumor of Fe-
male genital tract and Melanomas, CNS Malignancies, Gastrointes-
tinal Malignancies, Leukaemia’s, Bone tumour were less common. 
SEER database of other countries like Australia, [44] Netherlands, 
[45].

HDGC is an autosomal dominant syndrome developed from 
germline mutation in tumor suppressor gene CDH1. It is charac-
terized by Gastric Cancer development commonly diffuse type at 
young age (46, 16%-33%) Germline mutation seen in colorectal 
cancer diagnosed with before the age of 50 [42]. Another method 
to improve outcome in this age group of digestive cancer in screen-
ing and early diagnosis [10,48].

Age standardized incidence rate were found 2.1,1.4 and 1 per 
lakh population per year, ASMRS shown 0.83,1.1,0.62 per lakh pop-
ulation for colorectal, liver and stomach cancers [49].

New cases of Liver and Gastric carcinoma shown decreasing 
trend from 1990- 2012 suggests, Males were more affected as com-
pared to the females with Male: Female ratio 1.34 for the incidence 
of 1.58 for the deaths, (Jian Li) In our study carcinoma gall bladder 
shown 11%, Carcinoma Liver, Carcinoma Stomach, Carcinoma Col-
orectum shown 7%, 4.5%,3.6%,7.5% respectively.

Carcinoma gall bladder incidence are higher in Indian popula-
tion as compared to global statistics. Highest rate of gall bladder 
cases is seen in the Northern part of India and Pakistan, East Asia, 
Eastern Europe and South America [50]. Carcinoma Gall bladder 
reported the most common gastrointestinal malignancy in the 
Northern India. Incidence of gall bladder cancer in Northern Part of 
Indian Females as high as 9 per lakh per year as compared to west-
ern India and Southern India reported low incidence 1 per lakh per 
year [51]. Gall bladder cancer was the most common cancer among 
the gastrointestinal cancers and 2nd commonest cancer in women. 
Head and Neck Cancer reported 13.7%. 20-39 years age group 
shown different Cancer Distribution associated with different risk 
factors in comparison to the other age group. In Delhi gall bladder 
cancer incidence rate reported 6.6 per lakh population and ranked 
4th common cancer after Carcinoma Cervix, Carcinoma Breast and 
Carcinoma Ovary and the most common gastro intestinal cancer 
in Women. In Jammu it was reported as 3rd common cancer [52]. 
Male: Female ratio in Carcinoma gall bladder shown 0.55. 2.1:1 in 
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Carcinoma Liver, 1.5:1 in Carcinoma Liver, 1.7:1 in Carcinoma Colon 
rectum. Gastrointestinal cancer contributed 20.3% cases including 
carcinoma gall bladder, Carcinoma Liver, Carcinoma Stomach, Car-
cinoma Pancreas.

Carcinoma Liver shown 3 times more common cancer than 
women with the incidence and the deaths of Carcinoma Stomach 
and Carcinoma Gall Bladder Cancer were more common in the fe-
males as compared to the males. Incidence of carcinoma liver gen-
erally more reported in low- and middle-income countries with 
risk factors responsible for hepatocellular carcinoma are more 
prevalent in these countries [43,53]. India and China were found to 
have more new cases in 2020. They contributed about 41.6% of the 
total estimated new cases and 43.35% deaths [49].

The incidence of Digestive Tract Cancer in the Young Adult 
was 5.16 per 1,00,000 population per year. Worldwide and Mor-
tality rate was 3.04 per 1,00,000 population [41,42]. Incidence of 
colorectal carcinoma occurred in greater population in the devel-
oped countries and the incidence shown a slow increase in the 
young adults [54,55].

Liver cancer is generally more common in low- and middle-in-
come countries, majority of hepatocellular carcinoma mainly asso-
ciated with risk factors like Aflatoxins, extreme alcohol consump-
tion, obesity, type 2 diabetes and smoking, Hepatitis B or Hepatitis 
C exposure [43,53]. These risk factors are more common in the 
males than in females, higher incidence was reported in the males 
[43,53]. Male predominance shown in our study Carcinoma Gall 
Bladder which found predominance with commonest pathology 
as adenocarcinoma. Carcinoma Stomach reported more common 
in females in young adults which gradually changes from higher to 
lower as the age increases, estrogen level may be associated with 
carcinoma stomach incidence in young females [49].

Factors responsible for diagnosis delay vary across the country 
and regions, geographical accessibility, limitations of diagnosis and 
treatment facility, physiological and cultural factors. For Hepato-
biliary cancers screening bases on ultrasound and serum markers 
can be easily be done in various places. 

In colorectal carcinoma and gastric carcinoma screening and 
endoscopy is required which has skill, limitation, and expansions 
[56]. Over the half century it has been noticed that the incidence 
and mortality of non-cardia cancer [57]. Treatment of H Pylori es-
pecially in the high incidence areas like East Asia, can decrease the 
incidence of gastric cancer. Increase in the incidence of Carcinoma 
Colorectum is increasing like change in life style, diet decreased as 
no physical activity, obesity may be possible reason for that [58] 

Chronic H. Pylori infection is reported, the principal cause of car-
cinoma stomach [59] is of H. Pylori infection. The counties which 
have high incidence rate of gastric cancer, various preventive meth-
od are incorporated to improve environmental condition and to re-
duce chronic infections [53,60].

Incidence of Colorectal Carcinoma in young adults shown in-
creasing but the death rate shown stable while the number of the 
deaths due to carcinoma gall bladder, pancreatic and gastric cancer 
decreased from the year 1985 to 2016. It might be due to the im-
provement of diagnosis and treatment facilities [60] Gastrointes-
tinal tumor contributed about 20.3% cases under this age group 
[61].

Study conducted by EM [62] type shown about 2.8% of the head 
and neck cancer reported under 38 years of the age, while about 
0.4% - 5% reported in western countries [63,64]. Carcinoma gall 
bladder shown commonest cancer in gastrointestinal tumour and 
2nd commonest malignancy in females. Male cases were reported 
in males than females, some of the other studies reported female 
predominance in younger age group [65,66]. Eng type [67] In our 
study Commonest Cancer in Head and Neck Cancer was Carcinoma 
Tongue (44%) 2nd commonest cancer was Carcinoma Buccal Mu-
cosa (30%), Squamous cell carcinoma was the most commonest 
Pathology reported 65% of the patient found having habit of to-
bacco chewing. Head and Neck squamous cell carcinoma occurs in 
about 90% of all Head and Neck Cancer and worldwide it is the 6th 
leading cancer by incidence. It occurs commonly 6th to 7th decades 
of life.

Some studies have shown high incidence in younger age group 
in some countries like India, China, USA and Europe [68-72] 0.4% 
to 3.6% HNSCC cases occurs in young adult below 40 years. Com-
monest site in Head and Neck Squamous cell carcinoma are Oral 
Cavity, esophagus, Larynx, hypopharynx [73,74]. Main risk factor 
associated with HNSCC are environmental and lifestyle factors 
like smoking, tobacco chewing, alcohol consumption. Some stud-
ies shown strong association with human papilloma virus in non-
smoking patients [75,76]. In North Eastern part of India where 
people use to have habit of tobacco and nut chewing. In Mizoram, 
Tripura, Assam, Meghalaya, Nagaland and Manipur [77]. Chewing 
of smokeless tobacco products [78] and bidi cigarette smoking are 
common [79]. Some other factors related to HNSCC are poor dental 
hygiene, poor diet and mucosal fibrosis, gastrointestinal reflex, im-
munosuppressant, Iron deficiency anemia [72,81-85].

In India it contributed about 30% of all cancers [86]. Study con-
ducted by Sharma., et al. shown common site of Head and Neck can-
cer was carcinoma oral cavity. In our study 14.3% cases reported 
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Head and Neck Carcinoma, Male predominance shown 4.2:1, Male: 
Female ratio. Common pathology shown squamous cell carcinoma 
95% of the cases. The commonest site was Carcinoma Tongue 51% 
followed by Carcinoma Buccal mucosa 39%, Lower alveolus 4% 
nasal sinus and nasopharynx 1%. shown SCE of Larynx and Hypo-
pharynx are rare about 10% and 1% of all the HNSCC in patients 
under 40 years of age [88].

Ovarian cancer in AYA commonly present with abdominal pain 
(57%) abdominal or pelvic mass 46%, weight loss and loss of ap-
petite, nausea or vomiting, constipation [89] Germ cell tumour and 
sex cord stromal tumours generally present with abdominal pain 
due to torsion, hemorrhage, or rupture [90] Hormone producing 
Ovarian Tumour can present with precocious puberty, menstrual 
irregularities [91]. Uterine malignancies are rare in this group 15% 
of the cases of Endometrial cancer usually present in premeno-
pausal women and only 1% of the patient reported before 40 years 
of age. Our study 1.98% of all the cancer cases in this age group. 
Common age group shown 35 to 39 years of age. Gynecological ma-
lignancies contributed 30.9% of all cancer in this group. Incidence 
of all cancer shown Increasing trend as the age increases, In year 
wise distribution number of cases increases from 2014 to 2018 
then shown a dip during 2019, 2020-2021 due to COVID-19 and 
non-renewal of the Project, It is again showing an Increasing trend 
till 2021.

The most common cancer found in our study in this age group 
were Carcinoma Gall Bladder, Carcinoma Head and Neck, Carci-
noma Breast, Carcinoma Lung, Carcinoma Colorectum, Carcinoma 
Haematolymphoid, Carcinoma Cervix contributing about 77.54% 
of the Cancer. Our study shows increase in incidence of cancer reg-
istry among this group. Study done by Edi Martered shown increas-
ing incidence of colorectal, breast, Pancreas, kidney, uterine cancer 
in young people, Incidence of bladder, lung, larynx is decreasing. 
Number of cases increasing as age increases from 20 to 39 years. 
Lifestyle, environmental factor, correlation of genetic factors are 
related with young adult digestive cancers. About 20% of colorec-
tal cancer and 5 to 10% of gastric cancer are associated with in-
herited Cancer predisposition syndrome. It has been shown that 
family history of hereditary diffuse gastric cancer, familiar adeno-
matosis polyposis, lynch syndrome associated with development of 
colorectal and gastric cancer in young adults [46,47].

A high incidence of Carcinoma Cervix reported among AYA in 
UK and Australia as compared to India may show incidence of dif-
ferent sexual behavior and In Females commonest cancer was Car-
cinoma Breast 889 cases followed by Carcinoma Gall Bladder with 
517 cases.

In Male the commonest cancer was Head and Neck. Haemato-
lymphoid, Gastrointestinal Cancer contributed 25.3%, gynaeco-
logical cancer contributed 23.2%. In year wise distribution shown 
increasing trend of cases from 2014 to 2021 (9.3% to 18.5%). Ease 
registration has been decreased (4.8%) from 2019 to 2020 due 
to non-renewal of project followed by COVID. About 25% patient 
were illiterate, 69% were illiterate up to matric and only 5.6% were 
literate after matric. 402 patients were not analysed because of no 
availability of details of the patient for timely diagnosis. Specific 
screening tests or guidelines are available to target these popula-
tion and elder [33,56].

Conclusion
•	 20-39 years have different epidemiological, biological, ge-

netic factors than pediatric and geriatric age group patients.
•	 Carcinoma Breast (19%) was commonest cancer in our 

study. Carcinoma Breast is the commonest in the younger 
age group.

•	 2nd commonest was Haematolymphoid (14.4%), Head and 
Neck (13.7%) Carcinoma was commonest among the Males.

•	 Gynecological cancers contributed 31% of the cases includ-
ing Carcinoma Breast, Carcinoma Ovary Cases were high 
as compared to carcinoma cervix, Only 2 cases reported of 
Carcinoma Prostrate, Carcinoma Cervix is not common in 
younger age group. Due to the habit of Tobacco chewing, 
Head and Neck shown  commonest cancer in this age group.
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