
© 2019 The South Asian Journal of Cancer | Published by Wolters Kluwer - Medknow 198

2010 classification. Patients were evaluated clinically and 
radiologically at regular intervals (after every 2–4 courses of 
planned treatment) or after every 3 months of surgery/watchful 
waiting and whenever deemed necessary. Patients were 
assessed for subjective response, objective response, and 
treatment-related toxicity. The response was assessed according 
to the RECIST 1.1 guidelines. All patients were included in 
the analysis of demography and clinical profile. However, 
only those patients who received minimum three courses 
of planned therapy (chemotherapy/octreotide long‑acting 
release [LAR]) and had a follow‑up imaging evaluation after 
minimum 3 months/3 courses of planned treatment were 
included for treatment response analysis and survival analysis. 
Patients whose response evaluation was done after minimum 
3 months/3 courses of planned treatment and later as per the 
protocol but who subsequently were lost to follow-up were 
included in the analysis of event-free survival (EFS). Thus, 
EFS was defined as the period from the start of planned 
therapy till the day of progression/death/lost to follow‑up after 
planned response evaluation (the event was truncated at the last 
follow‑up). All statistical tests were two‑sided, with P < 0.05 
being considered statistically significant. Statistical analysis 
was performed using Epi Info software version 7 (available 
free online).
Results
Demographics and tumor characteristics
Of a total of 97 patients analyzed, the maximum number of 
patients belonged to the age group of 51–60 years (36.1%). The 
median age at presentation was 49 years (range: 20–74 years), 
with a male‑to‑female ratio being 1.85:1. Pancreas was the 
most common primary site of origin (35%), followed by 
unknown primary origin (19%) and small intestine (9%). 
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Abstract
Background: Most of the data on neuroendocrine tumors (NETs) are from the Western literature. Indian studies regarding clinicopathological characteristics 
and treatment outcomes are lacking. Methods: This is a prospective observational study of all new patients with NETs (except small‑cell lung cancer) 
registered at our tertiary care cancer institute from November 2014 to November 2016. A total of 97 new patients were registered, of which 20 were 
lost to follow‑up before starting any planned treatment. Epidemiological and clinicopathological features of all these 97 patients were studied, and the 
remaining 77 patients were analyzed for treatment response and survival analysis. Results: The median age at diagnosis was 49 years (20–74 years) with 
male preponderance (M: F = 1.85:1). The most common primary site of origin was pancreas (34/97 = 35%), followed by unknown primary origin (19%), 
small intestine (9%), and pulmonary (6%). Of 97 patients, 91 (93.8%) presented with nonfunctional symptoms, 3 (3.1%) had purely functional symptoms, and 
3 (3.1%) presented with both functional and nonfunctional symptoms. The most common presenting symptom was abdominal pain (59.7%), followed by 
jaundice (9.3%), whereas watery diarrhea (83.3%) and flushing (66.7%) were the most common functional symptoms. Sixty‑six percent (64/97) of cases were 
metastatic at presentation. A strong correlation was noted between the primary site of origin and metastatic presentation (P = 0.016). Chemotherapy was 
the most common primary therapy (40.2%), followed by surgery (28.6%), watchful waiting (15.6%), and somatostatin analogs (11.7%). The median event‑free 
survival was highest for patients undergoing surgery (10 months). Conclusions: The clinicopathological profile of NETs in the Indian population differs 
from Western countries. Majority of patients present with metastatic disease, thus representing a need for creating awareness among patients and medical 
fraternity and formulating Indian guidelines for optimized treatment.
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Introduction
Neuroendocrine tumors (NETs) encompass a heterogeneous group 
of tumors arising from amine‑producing neuroendocrine cells 
anywhere in the body.[1] The incidence of NETs is 2 per lakh, 
and they account for 0.5% of all malignancies.[2] Based on the 
ability to produce certain peptides, NETs are classified as being 
functional and nonfunctional. Histopathological classification 
of NETs has proven to be extremely difficult. In 2005 and 
2006, the European Neuroendocrine Tumor Society proposed 
tumor–node–metastasis grading systems, in which proliferative 
indices were incorporated and NETs were classified from Grade 1 
to Grade 3.[3,4] In 2010, the WHO validated this crucial role of 
proliferative rate, thus classifying gastroenteropancreatic (GEP) 
NETs into two categories: well differentiated (Grade 1 and 2) 
and poorly differentiated (Grade 3).[5] Due to the enigmatic nature 
of NETs, various guidelines have been developed based on the 
national and institutional consensus committees. There is a serious 
lack of Indian studies regarding epidemiology, presentations, 
histopathological characteristics, and treatment outcomes in 
patients with NETs.
Methods
This is a prospective, observational study of 97 patients 
with histologically and immunohistochemistry (IHC)‑proven 
diagnosis of NET. All new patients of NET diagnosed between 
November 1, 2014, and November 1, 2016, were included 
in the study (n = 97). Biopsy was performed either from 
the primary or from the metastatic lesion, and the biopsy 
specimen was analyzed with regard to the following points: 
tumor location and type, neuroendocrine morphology, grade 
of NET (MIB1 index), degree of differentiation, IHC for 
confirmation including synaptophysin and chromogranin A, 
and other markers as deemed appropriate for exclusion of 
other diagnoses. Patients were classified according to the WHO 
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Detailed primary site distribution is shown in Figure 1. 
No correlation was found between the primary site with 
age (P = 0.5) or tumor grade (P = 0.212).
Of 97 patients, 91 (93.8%) presented with only nonfunctional 
symptoms, 3 (3.1%) had purely functional symptoms, and 3 (3.1%) 
presented with both functional and nonfunctional symptoms. Thus, 
only 6 (6.2%) of 97 patients presented with functional symptoms. 
Of 6 patients who had functional symptoms, watery diarrhea 
was the most common symptom seen in 5 (83.3%), followed 
by flushing (66.7%), bronchospasm (16.7%), and carcinoid heart 
disease (16.7%). Among patients with GEP-NET, abdominal 
pain was the most common presenting symptom seen in 63.8% 
of cases, followed by vomiting (13.8%), dyspepsia (10.3%), 
jaundice (10.3%), and weight loss (6.9%). The overall spectrum of 
symptomatology in NETs is shown in Figure 2.
Overall, 66% (64/97) of patients had de novo metastatic 
disease on presentation. Liver was the most common site of 
metastasis (87.5%), followed by bone (17.2%), lung (6.25%), 
lymph nodes (4.7%), adrenal glands (1.6%), uterus (1.6%), 
peritoneum (1.6%), and brain (1.6%). A strong correlation 
was noted between the primary site of origin and metastatic 
presentation (P = 0.016).
Of 97 patients, 31 (32%) belonged to Grade 1 (low grade), 
32 (33%) belonged to Grade 2 (intermediate grade), and 
34 (35%) belonged to Grade 3 (high grade). One patient with 
ileal NET belonged to well-differentiated Grade 3 subset (MIB-1 
index: 25%). Among GEP-NETs, esophagus, large intestine, and 
rectum had predominantly high-grade disease (100%, 66.7%, 
and 60%, respectively), whereas pancreas, stomach, and small 
intestine had predominantly low/intermediate‑grade disease. 
Among non-GEP-NETs, urinary bladder, breast, and vaginal 
NETs were predominantly high grade (100% each), whereas 
pulmonary, liver, gallbladder, ovarian, maxillary, and NETs 
with unknown primary were predominantly low/intermediate 
grade. Although metastatic disease at presentation was the 
most common with Grade 3 NETs (76.5%) as compared to 
Grade 1 (51.6%) and Grade 2 (68.75%), on statistical analysis, 
we could not find a significant association between tumor grade 
and metastatic presentation (P = 0.99).
Treatment modalities and response assessment
Of 97 patients, 20 did not turn up after the initial diagnosis 
for definitive treatment planning and were declared lost to 
follow-up. Thus, the remaining 77 patients who received some 
form of planned treatment were included in the treatment 
response and survival analysis. Of these 77 patients, 31 (40.2%) 
received systemic chemotherapy, 22 (28.6%) underwent 
surgery, 12 (15.6%) were planned for watchful waiting, 
9 (11.7%) received LAR somatostatin analogs, and 2 (2.6%) 
received a combination of chemotherapy and LAR. One 
patient opted for peptide receptor radiotherapy (PRRT), after 
initial diagnosis and workup and received PRRT at a private 

Figure 1: Pie chart showing primary 
site distribution of neuroendocrine 
tumors (n = 97)

F i g u r e  2 :  S p e c t r u m  o f 
symptomatology of neuroendocrine 
tumors

institute and came for regular follow‑up at our institute and 
so was included in the analysis [Table 1]. Of 31 patients who 
received chemotherapy, 25 (80.64%) received a combination of 
carboplatin and etoposide and 5 (16.1%) received a combination 
of capecitabine and temozolomide. Only one patient with 
primary breast NET received single-agent doxorubicin as 
first‑line chemotherapy. Patients, who received systemic 
therapy as a primary treatment modality, received a median 
of six courses of carboplatin plus etoposide, three courses of 
capecitabine plus temozolomide (CAPTEM), seven courses of 
LAR, or six courses of chemotherapy plus LAR. Response 
assessment with individual treatment modalities is as follows.
Carboplatin plus etoposide
Among those patients who received carboplatin–etoposide 
combination, 3 (12%) patients had complete response (CR), 
12 (48%) had partial response (PR), and 5 (20%) had 
stable disease (SD). CR and PR were highest in Grade 3 
NETs (18.8% and 62.5%, respectively) [Figures 3-5].
Capecitabine plus temozolomide
A total of 5 patients received CAPTEM combination as 
the first-line therapy (2 patients with Grade 2 NETs and 
3 patients with Grade 3 NETs). Two (40%) patients had 
PR and 1 (20%) had SD, with no patient achieving CR. 
PR was seen more commonly in Grade 2 NETs (50%) 
than Grade 3 NETs (33.3%). Thus, CAPTEM combination 
chemotherapy showed the highest objective response rate 
(ORR) (50%; 1 out of 2 Grade 2 NET patients) and the 
highest clinical benefit rate (CBR) in Grade 2 NET cases 
(100%; 2 out of 2 cases) [Figures 3-5].
Long-acting release Octreotide
A total of 9 patients received LAR as an initial treatment with 
a median of six courses. Although there was no ORR, all 
patients had subjective improvement either in their functional 
or in their nonfunctional symptoms. Seven (77.8%) patients had 
SD at a median follow-up of 8 months [Figures 3-5].
Surgery
A total of 22 patients underwent curative surgical resection. All 
patients who underwent surgery had complete (R0) resection 
with surgical CR rate of 100% irrespective of the grade of 
NETs. Three patients received adjuvant chemotherapy. At 

Figure 3: Composite bar diagram 
showing a response to various 
systemic treatments

Figure 4: Composite bar diagram 
showing objective response rates 
of various systemic treatment 
regimens according to tumor grade

Table 1: Treatment modalities offered to patients with 
neuroendocrine tumors (n=77)
Treatment modality Frequency (%)
Systemic CT 31 (40.2)
Surgery 22 (28.6)
Observation (watchful waiting) 12 (15.6)
Somatostatin analogs (LAR) 9 (11.7)
CT + LAR 2 (2.6)
PRRT 1 (1.3)
Total 77 (100)
CT=Chemotherapy, LAR=Long‑acting release, PRRT=Peptide receptor radiotherapy
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The largest SEER analysis reports lung as the most common 
site of primary NET, whereas Norwegian study[7] and Taiwanese 
study[8] found small intestine and rectum as the most common 
primary sites, respectively. In an Indian retrospective analysis 
of GEP-NETs, the most common site of primary tumor was 
stomach (30.2%), followed by pancreas (23.3%).[9] However, in 
an Iraqi study[10] and an another recent Indian study by Kapoor 
et al.,[11] pancreas was the most common primary site seen in 
26.3% and 35.2% cases, respectively, which is similar to our 
study [Table 3]. Overall, the above studies showed that there 
are possible ethnic and regional variations in the primary site 
of origin of NETs, with pancreatic NETs being more common 
as compared to Western literature.
Overall, functional NETs were less common in our study group, 
which is not typically seen in a Western population where the 
reported incidence of functional NETs ranged from 20% to 
30%.[12] However, previous Indian study of GEP-NETs found 
only 4.1% of patients presenting with functional symptoms 
similar to our study.[11] This may represent some differences in 
tumor biology in the Indian population.
The main issue in the Indian population is delayed presentation 
and diagnosis at advanced stages. This is contrary to the largest 
Western data of SEER analysis where only 21% of cases had 
distant metastasis on presentation.[6] Similarly, various other 
studies have reported de novo metastatic rates ranging from 
20.8% to 53.1%, which is less as compared to our study.[10,12,13] 
A higher proportion of metastatic disease at presentation may 
be probably because of delayed presentation to the health‑care 
facilities in our country and nonspecific nature of symptoms 
leading to delayed diagnosis.
In our study, the nature of initial presentation (metastatic vs. 
nonmetastatic) varied according to the site of origin of NET. 
There was a strong correlation between the primary site of 
origin and metastatic presentation (P = 0.016). Metastatic 
disease at presentation was more common in NETs of 
large intestine (100%), gallbladder (100%), breast (100%), 
rectum (80%), and stomach (75%) [Table 4]. This may be 
because of early symptomatic presentation in these cases, 
leading to early diagnosis as compared to GEP-NETs where 
the diagnosis is often delayed due to nonspecific symptoms. 
A similar association between the primary site of origin of 
NET and the stage at diagnosis has been reported in the largest 
SEER analysis and analysis from the Netherlands Cancer 
Registry.
Recent studies have shown that a small subset of patients 
differentiated are associated with high Ki67 proliferation 
indices (>20%) thus falling into the high grade (G3) range 
in the current WHO grading scheme. The clinical behavior 
of these grade‑discordant tumors is somewhat worse than 
grade-concordant well-differentiated G2 tumors, but better 
than that of bona fide poorly differentiated NECs. In limited 
literature available, the incidence of well‑differentiated 
Grade 3 NETs has been reported between 5.6% and 8% of 
the GEP-NETs in various studies.[14,15] In our study group, 
we had only one case of ileal NET (1% overall and 1.7% 
of GEP-NETs) with histologically low-grade NET with low 
mitosis, but had Ki67 index 25%, thus fitting into the category 
of well‑differentiated high‑grade NET.
Response to chemotherapy also varies according to 
chemotherapy regimens and histological characteristics of 

a median follow-up of 10.75 months, 2 (9%) patients had 
recurrent disease. Recurrence was seen only in Grade 3 
NETs (2 out of 4, i.e., 50% of Grade 3 NETs).
Watchful waiting
A total of 12 patients with Grade 1 and Grade 2 NETs were 
planned for close observation in view of minimal symptoms 
and were managed symptomatically. At a median follow‑up of 
8 months, 8 (66.7%) of 12 patients had SD with good symptom 
control and quality of life on symptomatic medications.
Survival analysis
At the end of the median follow‑up of 9 months 
(range: 3–24 months), only 20 (25.9%) patients had documented 
radiological progressive disease at the time of the last follow‑up. 
Hence, the median progression-free survival (PFS) was not 
reached. Treatment-wise subset analysis showed that EFS was 
highest, i.e., 10 months (range: 3–23 months) in the group 
undergoing curative surgery, whereas it was 7 months each for 
carboplatin and etoposide combination (range: 3–12 months) 
and octreotide LAR (range: 3–24 months), respectively. Close 
observation in the selected low/intermediate‑grade NETs 
also showed considerably good EFS of 6.75 months (range: 
3–18 months). Of 77 evaluable patients, 76 were alive at a 
median follow-up of 9 months (OS = 98.7%) [Table 2].
Discussion
This study focuses on the epidemiology, clinicopathological 
characteristics, and therapeutic modalities applied in patients 
with all types of NETs, except small- and large-cell lung cancer. 
Various studies across the world have reported variations in 
the age, sex distribution, primary site, and patterns of disease 
presentation in Western countries and Asian regions. The 
median age of presentation of NETs reported in large Western 
studies is generally more than 60 years.[6,7] Furthermore, the 
analyses of surveillance, epidemiology, and end results program 
(SEER) database and Norwegian studies have reported female 
preponderance.[6,7] The median age of presentation in our 
study group was 49 years, which is younger as compared to 
Western literature. Furthermore, male predominance seen in our 
population can be because of reporting bias as males are more 
likely to present to health‑care facilities in the Indian setup.

Figure 5: Composite bar diagram showing clinical benefit rates of various 
systemic treatment regimens according to tumor grade

Table 2: Event‑free survival as per the primary 
treatment modality
Treatment modality n Months (range)

Median follow‑up Median EFS
Carboplatin + etoposide 25 9.5 (3‑18) 7 (3-12)
CAPTEM 5 7.5 (3-12) 3 (3‑8)
Doxorubicin 1 10 9.5
Octreotide LAR 9 8 (3‑24) 7( 3-24)
Chemotherapy + LAR 2 10.5( 9‑12) 8.5 (8‑9)
Surgery 22 10.75 (3-24) 10 (2‑23)
Observation 12 8 (3‑24) 6.75 (3-18)
PRRT 1 4 3
LAR=Long-acting release, PRRT=Peptide receptor radiotherapy, EFS=Event-free 
survival, CAPTEM=Capecitabine plus temozolomide
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NETs. The objective response rates for platinum and etoposide 
combination have been reported ranging from 47.4% to 68% 
and that too maximum in poorly differentiated NETs than 
well‑differentiated NETs.[16‑18] On similar lines, our study 
suggests that carboplatin and etoposide is more effective in 
high‑grade NETs than low‑grade NETs.
With CAPTEM regimen, PR was seen more commonly in 
Grade 2 NETs (50%) than Grade 3 NETs (33.3%). In a similar 
study by Ramirez et al.,[18] CBR rates were 76%, 69%, and 
40% in Grade 1, Grade 2, and Grade 3 NETs, respectively. 
The highest response rate for CAPTEM regimen has been 
reported as 70% in pancreatic NETs, which is higher than 
that seen in our study.[19] Overall, our study suggests that 
CAPTEM is more effective in low/intermediate‑grade NETs 
than high‑grade NETs.
With somatostatin analogs/LAR, though there was no ORR, all 
patients had subjective symptomatic improvement. Seven (77.8%) 
patients had SD at a median follow-up of 8 months, which is 
similar to that observed in PROMID study.[20]

There are certain limitations in our study. The most important 
limitation was a shorter follow‑up, and many patients were lost to 
follow-up after subsequent response evaluation because of which 
median PFS could not be reached. These patients were included 
in EFS analysis with the event truncated at the last follow-up. 
Furthermore, DOTANOC scanning, serum chromogranin A 
testing, and newer treatment modalities such as PRRT were not 
available due to limited resources. Larger multicentric data with 
a longer follow-up are essentially required for better defining of 
disease characteristics in the Indian population.

Conclusions
The clinical profile of NETs in the Indian population is 
different as compared to Western countries. Although previous 
Indian study has shown stomach as the most common 
primary site, recent Indian studies have shown pancreas as 
the most common primary site of origin, suggesting that 
the epidemiological profile of NETs in India is changing 
or a possible regional variation. Functional NETs are less 
common, suggesting a different biological profile in the Indian 
population. Carboplatin–etoposide combination chemotherapy 
remains most effective in high‑grade metastatic NECs, whereas 
CAPTEM is most effective in Grade 2 NETs. Thus, CAPTEM 
can be a cost‑effective alternative to octreotide LAR in patients 
with nonfunctional low/intermediate‑grade well‑differentiated 
NETs. PRRT remains an expensive and less accessible option 
for patients in our setup. There is an urgent unmet need for 
creating awareness regarding the symptomatology, diagnostic 
modalities, and formulating Indian NET guidelines for optimal 
treatment of our patients. More multi‑institutional studies are 
required to better define the epidemiological and clinical profile 
of this “rare” but “not so rare” disease.
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It was firm, nontender, not bleeding on touch and was arising 
from the lateral wall. Posterior rhinoscopy showed pinkish mass 
at the left choana, rest is normal. Nasal endoscopy showed the 
deviation of the septum to the right side, and mass arising from 
the left middle meatus. Computed tomography (CT) showed 
homogenous mass filling left nasal cavity and left maxillary 
sinus, extending up to the choana. Under general anesthesia, 
the mass of 7.5 cm was excised endoscopically. Attachment to 
the posterior maxillary wall was removed with microdebrider. 
The histopathologic examination showed outer respiratory 
epithelium, below which was stratified squamous epithelium. 
It had large areas showing shadow cells, multinucleated 
giant cells, areas of calcifications, small clusters of basaloid 
cells with dense chronic inflammatory (lymphoplasmacytic) 
infiltration suggestive of nasal pilomatrixoma [Figure 2]. The 
patient is on follow‑up with no evidence of any recurrence.
Pilomatrixoma or calcifying epithelioma of Malherbe is a 
benign tumor that arises from hair follicles, first described by 
Malherbe and Chenantais in 1880.[2] The term pilomatrixoma 
was coined by Forbis and Helwing in 1961. The most 
common site is the head and neck, followed by the limbs. 
Nose, however, is a very rare site. Since there are no 
hair follicles in the maxillary sinus, this case becomes an 
interesting one. Pilomatrixoma has a female preponderance. 
It is common in first two decades of life.
The exact etiology of pilomatrixoma is still unknown. Mutation 
of the β‑catenin gene and viral etiology are suggested. It presents 
as a slowly growing, painless subcutaneous or intradermal 
mass, which is firm and gritty to palpation and mobile. It can 
stretch the skin over it, producing a “tent sign.” Their usual size 
ranges from 1 cm to 3 cm. However, here, it was quite large, 
7.5 cm. They have an association with Gardner’s syndrome, 
Myotonic dystrophy, Turners syndrome, and Xeroderma 
pigmentosum. In CT, sand‑like or nodular calcifications may 
be seen. Malignant transformation occurs very rarely, termed 
as pilomatrix carcinoma. Jones et al. reported that only 16% of 
pilomatrixomas are accurately diagnosed clinically.[3] Treatment 
is complete excision, and recurrence is rare.

Pilomatrixoma is a rare tumor of the hair follicles. This case 
adds a new site to this peculiar lesion, the nasal cavity and 
sinus.
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