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Background: The lack of studies regarding the neuroendocrine tumors (NET) is related to the rarity of these
tumors .Long acting Octreotide is an established treatment for NETs by both providing symptomatic relief
& inhibiting tumor growth. However, studies regarding incidence of NETs & their response to long acting
Octreotide are still insufficient.
Objectives: To study the clinico-pathologic characteristics of Iraqi patients with NET & their response to
long acting Octreotide.
Patients & methods: This is a cross-sectional observational study that was conducted in Oncology teaching
hospital using patients’ follow-up records. Data recruitment included all NET patients diagnosed after
October 2013.
Results: During the study period (2 years) ,38 patients were recorded in Iraq/oncology teaching hospital
NET Registry. Patients ` data (age, gender, site of the tumor, metastatic status as well as type of therapy
applied) were collected. Twenty one (55.3 %)of the patients were males, M:F=1.2:1 , while 23 patients
(60.5%) were over the age of 50 years .The gastroenteropancreatic (GEP) tract being the most common
primary site followed by pelvis We found metastatic disease at presentation in 17 (44.7% ) of patients and
the Liver was the most common metastatic site found in (15.8%, 6 patients). Seventeen (44.7%) patients
presented with Grade 3 . Most common therapy applied in our patients included systemic chemotherapy,
surgery, long acting Sandostatin & radiotherapy for palliation only according to both NCCN & ESMO
guidelines. The median time of remission following Somatostatin analogue (SSA) administration was 3
months compared to 7 months in patients received other modalities of treatment (p=0.003).
Conclusion: Octreotide LAR provides symptomatic response & contributes to disease stabilization & tumor
regression in both functional & non functional NETs.
Keywords: Neuroendocrine tumors; somatostatin analogues; chromogranin ; sandostatin.

Introduction:
NETs are thought to arise from cells throughout the diffuse
neuroendocrine system that is composed of peptide- and amineproducing cells. They compromise a broad family of tumors, the
most common of which are carcinoid tumors (most commonly
arise in the lungs & bronchi, small intestine,appendix, rectum&
thymus)& pancreatic NET. Other neuroendocrine tumors arise
from parathyroid, adrenal, pituitary gland, & in calcitoninproducing cells of the thyroid (causing medullary thyroid
carcinoma). The incidence of gastrointestinal (GI) NETs is
6.2 per 100,000 populations and has been steadily increasing.
The increasing incidence of NETs reported in many studies
is likely multifactorial and includes increased awareness and
improved endoscopic methods of detection.(1) The overall
5-year survival rate of all patients with GIT NETs is 28.5%.(2)
Of all NETs ~25% are located in the respiratory tract.
The prevalence of thymic NET is ~3% of the total number
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of NETs at all sites. The median age at diagnosis for
bronchial NETs is 64 years and for thymic NETs 59 years.
(3) The incidence of Grade1(G1)NET increased from 2.0
to 3.0; there was a large increase in Grade 2(G2) NET from
0.01 in 1990 to 0.2 in 2010, and of the Grade 3(G3) large cell
NET from 0.01 to 1.8, respectively. In Grade (3) small cell
NET incidence in men decreased from 21.3 to 10.1, whereas
in women it increased from 4.5 to 7.7. (4). Tumors fall into
one of the following three grades: G1: well differentiated,
low grade G2: moderately differentiated, intermediate
grade G3: poorly differentiated, high grade. (5) Immunohistochemical detection of CgA(Chromogranin A) represents
the milestone in the diagnostic work-up of NETs. Elevated
CgA levels have been found in functioning as well as nonfunctioning tumours, making it a universal marker in NETs.
CgA has recently been described to be predictive of survival
and of treatment response in NETs. . Its levels may correlate
with the tumour burden, tumour progression or regression in
response to therapy. (6) If feasible, the treatment of choice for
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carcinoid tumors is surgical excision. When total resection
is not possible, debulking may provide symptomatic relief. If
metastasis of carcinoid tumor has occurred and in cases where
surgical excision is not suitable, consider treatment with
currently recommended chemotherapy. (5) Sandostatin(SST)
analogues remain the main symptomatic therapeutic modality
for the management of NETs. While decrease in tumor size
rarely occurs, the recent PROMID study using octreotide
LAR demonstrates a clear effect on time to tumor progression
compared with placebo and tumor disease stabilization. The
decrease in biochemical tumor markers is evident in about 50
%. (7) Octreotide LAR(SST analogue) treatment provides a
sustained symptomatic response in about half of the patients
with malignant carcinoid syndrome and contributes to disease
stabilization for a longer period (8).

of the registry population.
Table (1): shows clinicopathological characteristics of the
study group
variables
age groups/years
Gender

Site of cancer

Patients & Methods: The design of the study was cross
sectional observational study. A dedicated database including
follow-up sheet was built.This survey was conducted in The
Oncology Teaching Hospital and recruitment of NET patients`
data included (age ,gender ,site of the tumor ,metastatic status
as well as the therapeutic modalities applied in patients with
all types of NETs except small and large cell lung cancer for
the period from October 2013 to April 2016.

Grade
Metastastatic status

Metastastatic site

History of surgery

Statistical analysis:
The Statistical Package for Social Science (SPSS) version 20
was used for data entry and analysis. Graphs and tables (number
and percentage) were used to describe the data and suitable
non -parametric statistical tests which make no assumptions
about the probability distributions of the variables were used
accordingly P value < 0.05 was considered significant.
Results:
During the study period, 38 patients (mean age 50 years old)
were recorded in the oncology teaching hospital NET Registry.
Of these, 21 (55.3 %) (Mean age 50 years old), were males.
The clinicopathologic characteristics are shown in Table 1.
Of the 38 evaluable patients, 17 (44.7%) had metastasis,
most commonly to the liver (6 patients, 15.8%). Regarding
therapeutic intervention, long acting sandostatin (LAR) was
administered to 20 patients (52.6%), chemotherapy was given
to 23 paients (60.5%) while radiotherapy was given to 3 paients
only (7.9%). After a study period of 2 years, a statistically
significant difference (p=0.003) in median time to response
to treatment was found between the group of patients received
Octreotide(20/38) & patients received other modalities of
treatment(18/38). Only 2 patients had progression while using
Sandostatin & required additional therapy. During the followup period of the registry and at the time of analysis, 2 deaths
(end stage patients) were documented, corresponding to (5.3%)
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SAS-LAR
Chemotherapy status
Radiotherapy status
Outcome

<50
≥50
Male
Female
Pancreas
Small intestine
Colon
Anus
lung
Mediastinum
Pelvis
Breast
Larynx
G1
G2
G3
Yes
No
lung
liver
LN
Others
Yes
No
used
Not used
Yes
No
Yes
No
A live
Died

No.
15
23
21
17
10
5
3
1
5
4
6
2
2
5
16
17
17
21
4
6
2
4
17
21
20
18
23
15
3
35
36
2

%
39.5%
60.5%
55.3%
44.7%
26.3%
13.2%
7.9%
2.6%
13.2%
10.5%
15.8%
5.3%
5.3%
13.2%
42.1%
44.7%
44.7%
55.3%
10.5%
15.8%
5.3%
10.5%
44.7%
55.3%
52.6%
47.4%
60.5%
39.5%
7.9%
92.1%
94.7%
5.3%

Fig.5.1: Kaplan-Meier curve demonstrates time of response
to SAS-LAR compared to other modalities of treatment.
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Table 5.2- mean and median of time of response (remission of disease) according to octreotide status.
Mean
SASLAR

Estimate

Std. Error

used

4.100

Not used

7.944

Median

95% Confidence Interval

Estimate

Std. Error

Lower Bound

Upper Bound

.666

2.794

5.406

3.000

.512

6.941

8.948

7.000

95% Confidence Interval
Lower Bound

Upper Bound

.730

1.569

4.431

.703

5.623

8.377

p-value

0.003

a. Estimation is limited to the largest survival time if it is censored.

Discussion:
This study represents the 1st attempt to register NET patients
in medical city complex, focusing on the epidemiologic and
clinico-pathologic characteristics as well as the therapeutic
modalities applied in patients with all types of NETs except
small and large cell lung cancer. Only few cancer NET registries
exist in the USA and Europe, mostly national. According to
the SEER database (seer.cancer.gov website), that includes
information on 7,262,696 cancer patients, covering for 28
% of the USA population the incidence of NETs in 2004 is
5.25/100.000 inhabitants. On the other hand, data on the
incidence of NETs in Europe is limited and is usually reported
by anatomic location, most commonly GEP NETs (9). In our
registry, 23 patients (60.5%) were over the age of 50 years with
male to female ratio (1.2:1). These findings were in accordance
to those reported in other published registries (9, 10). We found
that the gastroenteropancreatic tract being the most common
followed by pelvis. This is slightly different from reported
data with pancreas and lung being the commonest primaries,
where it was found that 58 % were GEP-NETs, 27 % lungNETs (11,12). This difference is probably due to the fact that
data collected for lung NET is separated from that collected
for mediastinal in our registry, the summation of both makes
them the 2nd most common site. With respect to the GI tract we
found that the pancreas (26.3 %) was the commonest primary
site. These results are similar to an Italian study (13) &a study
from Middle East & pacific Asia. (11, 12) Seventeen (44.7%)
of our patients had metastatic disease at presentation, which
is different from a reported Greek study (9).This is may be
due to late presentation of our patients. Liver (15.8%) was the
most common metastatic site. The data available regarding
GEP-NET only with the liver being the most common site of
metastasis (2). Notably, 17(44.7%) of our patients presented
with G3 disease & 5 patients (13.2%) with G1. With respect
to the differentiation grade we could find only one study
that reported a 52 % of well differentiated neuroendocrine
tumors (NETs) and a 13 % of poorly differentiated NET (9).
Descriptions regarding the Ki-67 LI and differentiation grade
are lacking in the published NET registries and this is due not
only to the
Frequent change in the classification system but also to the
underreporting of the Ki-67 in the histological diagnosis.
(14) The clinical (symptomatic) response in studies with
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s.c. octreotide and octreotide LAR is approximately 70%
for diarrhoea and flushing; however, previously there have
been no long-term data regarding the duration of response.
(15) Somatostatin analogs (SSA), octreotide 30 mg, was
administered to 20 (52.6%) of the patients for 2 years. After a
study period of 2 years, 10 (50%) of the patients had response
3months after initiation of treatment with Sandostatin
analogue. The response was documented either by CgA
level reduction in 4(10.5%) of the patients or clinically in
14(36.8%) of the patients or both in (39.5%) of the patients.
Symptoms were well controlled. No significant adverse effects
were noted. This discrepancy between clinical (symptomatic)
and biochemical response could be explained by the facts
that plasma CgA largely reflects the tumour load, which
remains unchanged most of the time, during treatment with
somatostatin analogues, despite any clinical response. (7)
This is compared to7 months that was required for 50% of
the patients received other modalities of treatment to achieve
response (p=0.003). These findings are slightly similar to
findings from previous data (16) with differences in: 1-not all
of our patients have metastasis, 2- our patients have different
sites of tumor origin. Studies with larger no. of patients are
required to be comparable. Radiotherapy was given to only 3
(7.9%) of the patients for palliative intent. (1,17). Limitations
of our study include a) the fact that not all NETs diagnosed
in our country between October 2013 and April 2016 were
included in the present registry and b) due to few no. of deaths
observed survival analysis was not confirmatory.
Conclusion :
Octreotide LAR signficantly lenghtens time to tumor
progression , provides a sustained symptomatic response
and contributes to disease stabilization for a longer period in
patients with functionally active and inactive NETs.
However, studies with larger no. of patients and longer periods
of follow-up are still required .
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