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SHORT COMMUNICATION

Some Facts about Cancer in Karbala Province of Iraq,
2012-2020
Ahmed Mjali, Bushra Najeh Hasan Al Baroodi
Department of Hematology /Oncology, Al- Hussein Medical City, Karbala, Iraq.
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In 2018, more than 18 million new cases of cancer
occurred around the world [1]. In Iraq there are over
31,500 cases of cancer between 2017 & 2018 making it
one of the country’s leading causes of death, contributing
to an estimated 11% of total deaths [2]. Some experts argue
that the leading cause behind cancer in Iraq is radioactive
and environmental pollution due to the contamination of
water, air and soil with carcinogens such as petroleum
compounds [3-4]. Here we investigated cancer distribution
in Al-Hussein cancer center in Karbala province of
Iraq from 2012 to 2020.This center was established in
November 2011 with oncology & hematology wards while
health authorities in Karbala are planning for establishing
radiotherapy department in future. This centre covers not
only Karbala population but other patients from middle
Euphrates region in Iraq are referred to this center for
solid& hematological malignancy treatment [5]. There
were 7468 cases were registered, male were 3117 patients
(41.74%) and female were 4351 patients (58.26%), with
(male to female ratio = 0.71:1). Female predominant may
be explained by that our center is a referral center and
many certain cancer like breast cancer refer to this center
making the number of female more than male. People
above 40 years old represent the majority of patients,
presenting about 72.90% of cases. While those ≤ 20 years
presenting about 11.40% (Table 1).
In general regardless of sex, breast cancer was the
most common cancer registered in our center presenting
about (24.49%), followed by lymphoma (8.90%), urinary
bladder (7.53%), lung (7.36%), leukemia (6.93%),
colorectal (6.42%), brain (5.16%), ovarian (3.02%), soft
tissue sarcoma (2.97%) and prostate (2.97%) as shown
in (Figure 1).
Top ten cancer type in males were urinary bladder
(13.21%), lung (11.22%), lymphoma (10.60%), leukemia
(9.23%), colorectal (8.40%), prostate (7.12%), head and
neck (4.30%), soft tissue (3.91%), pancreas (3.68%) and
brain (3.50%) as shown in (Figure 2) and (Table 2).
While the top ten cancer in females were breast
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Table 1. Incidence Rate of Cancer According to Patients'
Age
Gender
Male n (%)

Female n (%)

0-10

253 (8.12)

277 (6.37)

11-20

164 (5.26)

157 (3.61)

21-30

168 (5.39)

246 (5.65)

31-40

238 (7.63)

521 (11.97)

41-50

425 (13.63)

1060 (24.36)

51-60

575 (18.45)

956 (21.97)

61-70

772 (24.77)

799 (18.36)

71-80

430 (13.80)

269 (6.18)

81-90

85 (2.73)

60 (1.38)

91-100

7 (0.22)

6 (0.15)

(41.50%), lymphoma (7.70%), leukemia (5.30%), ovarian
(5.20%), colorectal (5%), lung (4.60%), uterine & cervical
(4.30%), urinary bladder (3.50%), thyroid cancer (2.70%)
and soft tissue sarcoma (2.30%) as shown in (Figure 3)
and (Table 2).
The number of cancer cases that registered in 2012
were 483 cases, while in 2019 more than 1200 cases
were registered (Figure 4). Increase in cancer patients
was steady increase not sharp increase this due to natural
growing of population, increase awareness of disease
and improving in diagnosis & registration. Our study
may help to provide basic information to investigate
epidemiological cancer characteristics, to assess progress
in recent years and to develop future cancer treatment
strategies.
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Figure 1. Incidence Rate of Cancer Types Regardless of Sex

Figure 2. Incidence Rate of Cancer Types in Male
Table 2. Top Ten Cancer in Male and Female
Male n (%)

Female n (%)

Urinary bladder 411 (13.21)

Breast 1806 (41.50)

2

Lung 350 (11.22)

Lymphoma 335 (7.70)

3

Lymphoma 330 (10.60)

Leukemia 231 (5.30)

4

Leukemia 287 (9.23)

Ovarian 226 (5.20)

5

Colorectal 262 (8.40)

Colorectal 218 (5)

6

Prostate 222 (7.12)

Lung 200 (4.60)

7

Head and neck 134 (4.30)

Uterine & cervical 187 (4.30)

8

Soft tissue 122 (3.91)

Urinary bladder 152 (3.50)

9

Pancreas 115 (3.68)

Thyroid cancer 117 (2.70)

10

Brain 110 (3.50)

Soft tissue sarcoma 100 (2.30)

11

Other 774 (24.83)

Other 779 (17.90)

Total 3117 (100)

Total 4351 (100)

1
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Figure 3. Incidence Rate of Cancer Types in Female

Figure 4. Percentage of Incidence Rate of Cancer Between 2012 to 2019
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Abstract
Background: Patients with Multiple-primary Malignancies are usually excluded from clinical trials. Clinical
information re-distribution, associations, response to treatment and prognosis are scared. Collecting information
will help us to expect the impact of prior therapies and to teach us how to best treat them. This study aims to
report cases in our society and to see if we have a special predilection of certain Multiple-primary Malignancies
in our region based on different geographic and environmental risk factors. Our retrospective study aims to
collect these cases and follow their prognosis and treatment response as well as looking for any relation to cancer
therapy. Methods: A retrospective study included patients who have two or more histologically diverse primary
malignancy, either as synchronous or metachronous malignancy. The study was conducted in King Abdullah
Medical City, Saudi Arabia over 7 years period from 2012 to 2019. We collected all patient’s clinicopathological
information, treatment, and modalities. Results: We collected 53 cases of multiple primary malignancies 26were
synchronous (48%) and 27 were metachronous (52%). Out of 53 patients, 29 (60 %) were females and 14 (40 %)
were males. The most common sites for synchronous are breast and endometrial cancer. Curative treatment could
be offered in 19 patients (73%). For metachronous tumours, the most common primary tumour was breast cancer,
while the most common second malignancy was colorectal cancer. Curative treatment could be offered in 15
patients (53%). Conclusion: Multiple primary malignancies represent a small proportion of our cases, with no
special predilection in our society. Multiple primary malignancies did not signify a poor prognosis; besides nonmetastatic cases showed a good response to therapy. We should not forget the possibility of a second primary
tumour as these cases can be reasonably treated with curative intent.
Keywords: Double primary malignancy- Multiple primary malignancies- prognosis- cure rate- cancer risk
Asian Pac J Cancer Care, 5 (2), 71-78
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Introduction
Multiple-primary cancers are defined as primary
malignant tumours of different histological origins in
a single patient. Recently, there has been an increase in
the number of patients diagnosed with multiple-primary
cancers; attributed to improved diagnostic techniques and
prolonged life span of patients with malignancy. Now we
are aware that most multiple primary cancers are double
primary cancers [1-2-3].
The incidence of Multiple-Primary Malignancies has

been common among cancer patients [4]. One of the earliest
statistical analyses of Double-Primary Malignancies was
carried out by Bugher in 1934, he derived an equation for
the probability of death from cancer during a specified
period of age with a coincidental Second Malignancy
[5]. According to the definition used, the overall reported
frequency of Multiple-Primary Cancers ranges from 2%
to17% [6].
The criteria used for the diagnosis of Double-Primary
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malignancies has been primarily given by Warren and
Gates [7]. While, the two most commonly used definitions
were provided by the SEER Program (Surveillance,
Epidemiology, and End Results) and the IACR/IARC
(International Association of Cancer Registries and
International Agency for Research on Cancer) [8].
The SEER database considers single tumours at different
sites in the same organ (e.g., colon) as multiple sites. The
IACR/IARC rules are more limited; only one tumour is
recorded for an organ, regardless of time, unless there are
histologic differences. Additionally, The SEER database
advocates the use of a 2-month period to distinguish
between Synchronous and Metachronous MultiplePrimaries, whereas IARC recommends a 6-month period
[9-10].
The theory regarding the origin of the majority of
Multiple-Primary cancers is that they arise due to random
chance, but different mechanisms have been suggested
to be involved in Multiple-Primary Cancers, such as the
family history, immunologic, genetic defects, exposure
to carcinogens, radiation, chemotherapy, and field
cancerization [11].
Germline mutations in mismatch repair genes can
produce susceptibility to cancers of the colorectum,
ovary, stomach, small bowel, upper uroepithelial tract,
hepatobiliary tract, and brain. Li-Fraumeni syndrome
(LFS), an autosomal- dominant disorder, features the
occurrence of breast cancer in young women and of soft
tissue sarcomas, osteosarcomas, brain tumours, acute
leukaemia, and adrenocortical tumours in children and
young adults [12]. Germline mutations in the p53 tumour
suppressor gene (also known as TP53) have been identified
in approximately one-half of LFS families in the literature
[13] and cigarette smoking that affects the risk of several
cancer types.
All the information about double malignancy came
from case reports with very few centers reporting their
experience and none from our region. We needed to
collect our experience in treating those cases. Collecting
information will aid us in expecting the impact of prior
therapies and teach us how to best treat them.
This is a retrospective study with a single medical
facility’s experience with Multiple-Primary cancer
cases. This study aims to report cases of Double-Primary
Malignancy in our society and see if we have a special
predilection of certain Double-Primary cancers based on
different geographic and environmental risk factors.

Materials and Methods
This was a retrospective observational study carried
out at King Abdullah Medical City, Makkah, Saudi Arabia,
from January 2012 to December 2019. All Patients with
malignant tumors of different histological origins were
defines as histologically confirmed Multiple-Primary
Malignancy cases. Patients were identified through
a retrospective review of medical records excluding
patients with insufficient histopathological data.
The data collected were the patients’ characteristics,
pathological data, and outcome information. Moreover,

72

Asian Pacific Journal of Cancer Care• Vol 5• Issue 2

this research protocol was approved by the Institutional
Review Board Committee. Since the study performed is
retrospective, we obtained a waiver of informed consent
from IRB.

Results
We collected 53 cases of Multiple-Primary malignancies
26 were synchronous (48%) and 27 were metachronous
(52%). Out of 53 patients, 29 (60 %) were females and
14 (40 %) were males.
The most common sites for synchronous, Table 1, are
breast and endometrial cancer. Metastasis at diagnosis was
present in 7 patients (23%). The median age of diagnosis
for synchronous tumours was 61 years (range: 27 to 83
years), 4 patients were male (26%). CT scan for staging
workup resulted in the detection of a second tumour in
21 patients 5 patients of which was diagnosed during
pathological examination. Curative treatment could be
offered in 19 patients (73%).
For metachronous tumours, Table 2, the median age of
diagnosis for the second primary neoplasm was 54years
(range: 34 to 82years) 3 patients of which were male.
The median interval of six years was observed, the most
common sites of a primary tumour were breast, the most
common second malignancy was colorectal cancer and
Metastasis at diagnosis were present in 7 patients (25%).
Curative treatment could be offered in 15 patients (53%).

Discussion
Multiple primaries [14] are more than one tumour
arising in different sites and or of different histology
either synchronous or metachronous depends on the
duration between them, 2-month according to SEER
data [15] and 6 months according to IARC. In our study,
we used the definition of IARC. The burden of multiple
tumours is expected to increase due to the use of accurate
imaging techniques. In a single facility in Saudi Arabia,
we collected 54 cases over 7 years. Multiple-Primary
did not always signify a bad prognosis as we treated all
non-metastatic cases with curative intent.
It is most imperative to diagnose it early before the
patient reaches the metastatic stage. This means that we
should have a high degree of suspicion. The role of the
radiologist is crucial as usually, radiologists are first to flag
for suspicion of multiple tumours. In our study, most of the
synchronous tumours were detected initially by CT scan
then confirmed pathologically. Examples from our study
as CT scan done for a patient with ovarian cancer showed
a breast mass or CT scan showed a speculated lung lesion
in a patient with breast cancer or showed renal mass in a
patient with nasopharyngeal cancer.
The response to therapy is always an alarm for the
physician to review his pathology by repeating the biopsy
of the metastatic disease. In our study a patient with breast
cancer who developed lung nodules treated treated with
chemotherapy as. Metastatic breast then the poor response
to chemotherapy urged us to biopsy the largest metastatic
nodule and to our surprise came to be second primary

apjcc.waocp.com
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Table 1. Patients with Synchronous Advanced Multiple Primary Tumours
Age At
diagnosis

sex

Primary

Secondary

Detected
by

79

F

Stage II breast
cancer
invasive
ductal cancer (IDC)

Stage IV ovarian
serous cancer

CT scan

68

F

Right breast IDC
11/2017

Stage IIIC high
grade serous cancer

61

F

Right breast IDC
stage IIIB

Stage IIA
cancer

Metastasis
at
presentation

State of last
follow up

Outcome /duration
from diagnosis to
death

Mastectomy
and chemotherapy
carboplatin/
Paclitaxel

yes

dead

Refused surgery
for the ovary then
received paclitaxel
weekly then
palliative care

CT scan

TAH &BSO
Omentectomy.
Adjuvant Carbo/
paclitaxel
No surgery for breast

No

Alive

Under follow up

CT scan

BCS ALND
Chemotherapy FEC/
Docetaxel
Sigmoidectomy
letrozole

No

free

Under follow up

44

F

Right breast cancer
IDC

Appendicular
mucinous
adenocarcinoma
stage IV

CT scan

MRM tamoxifen

yes

dead

5 months

52

F

Left breast stage
IIIA IDC

Stage IA
endometrioid
adenocarcinoma of
the uterus

CT scan

TAH& BSO o
mentectomy PLND
Left MRM
Chemotherapy
FEC/docetaxel
Radiotherapy
Letrozole

No

free

Positive family
history of ovarian
cancer BRCA
mutation positive
Under follow-up

63

F

Breast IDC

Endometrial
endometrioid
adenocarcinoma

CT scan

Neoadjuvant
with
dual anti-HER 2
therapy. Followed by
surgery for both

No

Alive

The patent currently
under adjuvant
therapy

63

F

Triple negative left
breast IDC

Hormone receptor
positive right breast
cancer

Neoadjuvant AC/
docetaxel Bilateral
MRM

No

Alive

Currently
under adjuvant
hormonal therapy

65

F

Right breast IDC

Stage IV Rectal
adenocarcinoma

CT scan

Right MRM
Chemotherapy
for rectal cancer

yes

Yes liver

75

F

Stage IVB
endometrioid
adenocarcinoma

Stage I mucinous
carcinoma of the
breast

CT scan

Carboplatin
paclitaxel. But
Refused surgery

yes

Dead

Refused surgery for
the endometrium
after very good
response to
chemotherapy

49

F

Stage IA
endometrial
endometrioid
adenocarcinoma

Stage IA mucinous
borderline tumour

Path
exam

TAH &BSO
infracolic
omentectomy

No

free

Under follow up

36

F

Stage IA
endometrial
adenosequamus
cancer

Papillary
cancer

CT scan

TAH &BSO
Total thyroidectomy

No

free

Underfollow up

64*

F

Stage IA
endometrial
endometrioid
adenocarcinoma
NSCLC
stage T1bN0

Cancer rectum

CT scan

TAH &BSO
Omentectomy+
Choleycystectomy
Right lung lobectomy
and hilar lymph
node excision LAR

No

free

Under follow up

56

F

Stage I Uterine
leiomyosarcoma

Stage IA Ovarian
endometrioid
borderline tumour

Path
exam

TAH &BSO
Omentectomy 7/2018

No

alive

Under follow up

72

F

Stage IA
carcinosarcoma of
the uterus

Stage I mucinous
carcinoma of the
breast

CT scan

TAH &BSO
Followed by Adjuvant
carboplatin/paclitaxel,
Radiotherapy
External pelvic
Right MRM
Adjuvant Letrozole

No

free

Relapsed 6 years
later with metastatic
carcinosarcoma
shifted to palliative
care after two cycles
of chemotherapy

colon

thyroid

Path
exam

Treatment

Still under
chemotherapy
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Continued Table 1.
Age At
diagnosis

Sex

Primary

Secondary

Detected
by

Treatment

Metastasis
at
presentation

State of last
follow up

Outcome /duration
from diagnosis to
death

27

F

Left foot
leiomyosarcoma

thymoma

CT scan

Surgery for both

No

free

Under follow up

39

F

Low grade brain
glioma large
infiltrative mass

Abdominal
mass GIST

CT scan

Bilateral V/P shunt

No

dead

21 months

78

M

Stage IV
nasopharyngeal
cancer
undifferentiated

Hepatocellular
carcinoma
Cirrhosis, LCF

CT scan

Radiotherapy
incomplete course

yes

dead

6 months

47

F

Colon cancer high
grade
adenocarcinoma

Hodgkin’s disease
classical type stage
IV

CT scan

ABVD

yes

dead

9 months

83

M

Rectal moderately
differentiated
cancer

Metastatic Prostate
cancer GS4+4

CT scan

Goserelin /
bicalutamide

yes

dead

8 months

69

M

Sigmoid
adenocarcinoma
T2N1

stageIIB Lung
adenocarcinoma
Lung carcinoid
tumour low grade

CT scan

Surgery for both then
adjuvant
chemotherapy
for lung carboplatin/
pemetrexed

no

Alive

Under follow up

60

F

Gastric
adenocarcinoma
T4N3M0

Lung mucinous
adenocarcinoma

CT scan

Neoadjuvant
chemotherapy ECF
for gastric cancer,
Gastrectomy then
Lung lobectomy

N0

Dead

13 months

78

M

Prostate
adenocarcinoma

Pleomorphic
undifferentiated
Sarcoma left femur

CT scan

Orchiectomy
radiotherapy

no

Alive

Lost follow up

59

M

Renal cell
carcinoma

Metastatic
nasopharyngeal
cancer

CT scan

Target therapy
plus chemotherapy

yes

Alive

localized RCC
refused surgery
received pazopanib
changed to sunitinib
metastatic NPC
received gemcitabine
10 cycles then start
2nd line
docetaxel

68

F

Stage I gastric
leiomyosarcoma

Stage I ovarian
serous cancer

CT scan

Partial gastrectomy,
ovarian cystectomy
then Neoadjuvant
carboplatin/paclitaxel
then debulking
surgery

no

free

Underfollow up

34

F

stage IA high grade
ovarian mucinous
cancer

Stage IA
endometrioid
adenocarcinoma

Path
exam

TAH&BSO and
omentectomy.
Chemotherapy
carboplatin/paclitaxel

no

free

Under follow up

45

F

Stage IC mucinous
ovarian cancer

Stage IB
endometrioid
adenocarcinoma

Path
exam

TAH&BSO and
omentectomy.
Chemotherapy
carboplatin/paclitaxel
Followed by
radiotherapy

no

free

Under follow up

Lung Cancer.
Cancer patients who survive their primary tumour
always have a high risk to develop a second primary and
this is due to many reasons like genetic predisposition as
one of our patients who has Double Synchronous Primary
Breast Cancer and Endometrial Cancer gave a strong
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family history of ovarian cancer and her BRCA genetic
testing came to be positive.
Cancer treatment is carcinogenic. We are reporting
leukaemia in ovarian cancer patients treated with
chemotherapy, breast cancer patients treated for DLBCL,
and breast and thyroid cancer in Hodgkin’s lymphoma
patients treated at a young age.
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For patients with breast cancer, the incidence of second
primaries studied and has been reported to range from 4.1%
to 16.4% [15-16]. An excess risk of endometrial cancer is
reported with the use of Tamoxifen [17] Genetic factors as
BRCA1 BRCA2 mutations are well-known risk factors for
Multiple-Primary [18]. In this study, we reported 7 cases
of the Synchronous Second-Primary with breast cancer, 3
cases with ovarian cancer. Also, we reported endometrial
cancer in patients with hormone receptor-positive breast
cancer with BRCA mutation. AML can be triggered
during the first 2 years after radiation therapy and it is also
a late effect of chemotherapy. For metachronous tumour
in patients with breast cancer, We reported two cases of
AML which may be chemotherapy related.
Patients with prostate cancer who received external

beam radiotherapy are at increased risk of bladder cancer,
rectal cancer and sarcomas within the radiation field
after being disease-free for at least 5 years [19]. Second
primaries can also occur in patients with prostate cancer
owing to genetic factors, especially BRCA mutation [20].
In our study, we reported prostate cancer, rectal cancer,
and prostate cancer and sarcoma synchronously.
The most important cause of mortality in Hodgkin’s
lymphoma is a Second-Primary cancer [21]. We reported
a case of colon cancer synchronously with Hodgkin’s
lymphoma and thyroid cancer. Also, breast cancer that
occurred 12 years after ABVD for Hodgkin’s lymphoma.
Smoking is an important risk factor not only for lung
cancer but also for a Second-Primary Cancer. A 7.9%of
lung cancer cases who acquire a second primary have

Table 2. Patients with Metachronous Advanced Multiple Primary Tumours
Age

Sex

Primary

Treatment

Secondary

Treatment

Metastasis
at presentation

Interval between
primary and
secondary

Recurrence

53

F

Stage I Breast
IDC

Surgery hormonal
letrozole

Stage II
Colon cancer

Surgery, FOLFOX

No

7y

50

F

Stage III Breast
IDC

Neoadjuvant
chemotherapy
EC/T Surgery,
radiotherapy

Colon
cancer T4N1M0

SUREGERY
Capecitabine /
Oxaliplatin

NO

14 Y

64

F

Stage II triple
negative breast
IDC

Surgery
chemotherapy
radiotherapy

Stage IV
pancreatic
cancer

Palliative care

yes

6y

39

F

Breast IDC
stage II

Surgery FAC
Tamoxifen

Endometrium

Surgery
radiotherapy

no

11 y

44

F

Stage II breast
IDC

Surgery TEC
radiotherapy
Tam /letrozole

Stage III Uterine
carcinosarcoma

surgery
carbo/paclitaxel

42

F

STAGE IIA
BREAST IDC

RT MRM
TEC
radiotherapy
Tamoxifen

APL M5

ATRA

no

2y

In CR
Under follow up on
Tamoxifen

35

F

Stage II breast
IDC

Surgery FEC/
Docetaxel
Radiotherapy
tamoxifen

AML

FLAG then IDC.

no

5y

In CR
Under FU

51

F

Stage IIIA
Breast cancer
IDC Her2neu
positive disease

Surgery
chemotherapy
Radiotherapy

Lung squamous
cell lung cancer

Chemotherapy

no

2y

Still under
chemotherapy

47

F

ER+ breast
cancer

Surgery and
adjuvant chemo.
Hormonal and
radiotherapy

Stage IIA
triple negative
breast cancer

Surgery
and chemotherapy

Yes

8y

Under follow up

45

F

Papillary
thyroid cancer

Surgery total
thyroidectomy,
radioactive iodine

Stage III
Follicular
lymphoma

FCR

3y

Under follow up

41

F

Papillary
Thyroid Cancer

Surgery
radiotherapy

Stage IC Ovarian
serous cancer

Debulking surgery
Adjuvant
chemotherapy

no

9y

dead

72

M

Papillary
Thyroid cancer

Thyroid surgery
and ablation on
replacement

Stage IV NSCLC

Chemotherapy
and palliative
radiotherapy

yes

20 y

dead

59

F

CML chronic
phase

TKI Imatinib,
desatinib

Colon cancer

Chemotherapy.
Radiotherapy

9y

Dead

Colon cancer
recurrence and
received
chemotherapy
HIPEC and on
chemotherapy
Died after 3
months

6y
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Continued Table 2.
Age

Sex

Primary

Treatment

Secondary

Treatment

Metastasis
at presentation

Interval between
primary and
secondary

Recurrence

35

F

CML

TKI

Tracheal
adenocarcinoma

Surgery
radiotherapy

no

15 y

In MMR
Under follow up

70

F

Colon cancer

Surgery,
XELOX

Breast

Docetaxel
trastuzumab

yes

5y

dead

68*

F

Stage II
adenocarcinoma
Colon cancer

Surgery
radiotherapy
chemotherapy

CML
Then developed
thyroid cancer

TKI
Chemotherapy for
colon

No

2y

dead

80

F

HCC

HA
chemoembolization

Breast cancer
stage IV liver
bone Mets

Trastuzumab
Hormonal
treatment

yes

2y

dead

70

F

Stage IV
adenocarcinoma
of the gall
bladder

Surgery then
gemcitabine

Stage colon
cancer

Surgery
chemotherapy
FOLFOX /
bevacizumab

yes

1y

dead

66

F

Stage
endometrial
endometrioid
adenocarcinoma

Surgery

Breast DCIS

Surgery
Tamoxifen

No

3y

free

41

F

Stage II
granulosa cell
tumour of the
ovary

Surgery
chemotherapy
VAC

Stage IV
Carcinoid
tumour of the
pancreas

octreotide

yes

10 y

Under octreotide

82

F

Stage IA
endometrial
endometrioid
Adenocarcinoma

Surgery

Stage I breast
IDC

Hormonal and
radiotherapy

no

1y

free

65

F

Stage IIIc serous
ovarian cancer

Neoadjuvant
chemotherapy
carboplatin /
paclitaxel
Interval debuing
Adjuvant
chemotherapy

Stage IV high
grade
neuroendocrine
tumour

Refused
chemotherapy

No

1y

dead

59

M

Cancer larynx
T1N0M0

Radical
Radiotherapy

Stage IV gastric
cancer

Palliative
chemotherapy and
radiotherapy

Yes, liver Mets

2y

dead

64

M

DLBCL stage
IV B

Chemotherapy

Stage IIIB
Mesothelioma

Chemotherapy

No

4y

Under
Chemotherapy

34*

F

Stage III B
Hodgkin’s
lymphoma

ABVD

Papillary thyroid
cancer And left
breast cancer

Surgery
radioactive iodine

No

12 y

Under follow up

55*

F

Stage IIA
DLBCL

Chemotherapy
and radiotherapy

Breast cancer
stage and
follicular
lymphoma stage
IA

Lumpectomy and
ALND
Chemotherapy
Hormonal therapy
for the breast
Radiotherapy for
FL

No

2y

Under follow up

54

F

Stage IIIA NHL
follicular GII

Rituximab for 4
weeks and then
maintenance

Hodgkin’s
lymphoma in
axillary lymph
node

AVD

No

2y

Under follow up

*Triple malignancies; IDC, Invasive ductal carcinoma; DLBCL, diffuse large b cell lymphoma; TAH BSO, total abdominal hysterectomy and
bilateral salpingoophrectomy; BCS ALND, breast conserving surgery and axillary lymph node dissection; MRM, modified radical mastectomy
NSCLC non-small cell lung cancer; ABVD, Adriamycin, bleomycin vinblastine dacarbazine; AML, Acute myeloid leukaemia; APL, Acute
promyelocytic leukaemia.
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SCLC [22]. In this study, we reported colon cancer 1
year after lung cancer and gastroesophageal cancer that
was diagnosed 18 months after the lung cancer diagnosis.
The treatment decision of synchronous tumours is not
straightforward and usually requires a multidisciplinary
approach, one of our patients had a synchronous breast
and endometrial cancer. We discussed the case in our
tumour board, and we decided to give her neoadjuvant
chemotherapy followed by surgery MRM and TAH&BSO
in the operating room by two surgeons.
We treated our patients with curative intent in more
than 60% of cases so, we should always be aware of the
possibility of a second primary cancer. Late metastatic
spread in a patient with triple-negative breast cancer led us
to suspect second primary and diagnose pancreatic cancer.
Also, low tumour marker in ovarian cancer patient which
was initially high was found to have a second primary
neuroendocrine tumour, continued smoking history should
alert us about this possible important carcinogen.
We should inform our patients about the late side
effects of their treatment, particularly Second-Primary
Malignancies, by including it in the consent form. Such
actions would educate patients on the value of continuous
surveillance and avoiding all possible carcinogens
especially smoking in addition to encouraging them for
a healthy lifestyle [23-24].
Patients with multiple primaries are usually excluded
from clinical trials and there are no established guidelines
to treat these cases. we need clinical trials to study the new
histology non-specific medications like (immunotherapy,
biologic therapy. etc)
Finally, in our medical facility, we adopted the policy
of referring our cases with Multiple-Primary to our genetic
oncology clinic for evaluation and genetic testing; this
hopefully will help us gain more knowledge about patients
with hereditary cancer. we will report these data separately.
In conclusion, we are expecting an increase in the
prevalence of Multiple-Primary tumours due to increased
accuracy of diagnostic techniques in addition to novel
target therapy that may increase the risk. Hereditary
cancer syndrome, smoking, cancer therapy are all risk
factors. we need to pick these cases as early as possible
before the development of metastasis as this has a marked
impact on patient survival. Treatment decisions for these
cases should be based on a multidisciplinary approach.
Research on this topic is an unmet need particularly
the genetic background for developing second primary
cancers. To reflect more of a real-life population, we
need clinical trials investigating those patients in detail
to increase the physician’s awareness that these cases are
not rare, and they need to be treated with curative intent
in most situations.
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Abstract
Background: Liver resection is a major operation requires technical training and experience and is expensive
for the health care system. Aim: Our aim was to review trends in liver resection in Syria to help our country
and others like Syria to understand the hardships for the country’s health care policy. Methods: We analyzed
retrospectively the results of 95 patients who underwent a liver resection from January 2009 through December
2015 at our tertiary university hospital in Damascus. Results: The number of annual liver resections increased
over this 6 year period, but there were several years during which the numbers were dramatically less, related
to the social crisis. Of them, 63 underwent resection for malignant neoplasms (66%) and 30 for non-malignant
disorders (32%). Conclusion: Dedication of our surgeons to hepatic surgery is increasing in Syria with mortality
rates close to international standards despite the ongoing social unrest and political strife.
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Introduction
Liver resection is the most efficacious treatment for
patients with hepatic malignancies and selected benign
diseases [1,2-3]. Improvements in various aspects of
hepatic resections have led to better outcomes in recent
decades. Our better comprehension of liver segmental
anatomy improved assessment of appropriate candidates
for such a major operation, and, immense progress in
techniques of resection are important factors that have
made liver resection a more common and safer operation
[4]. The improved selection of patients and advances in
perioperative management have decreased markedly the
early postoperative mortality from 13% for all resections
and > 20% for major resections to less than 8% [5].
Over the recent several decades, evidence has
shown that operative resection of hepatic metastases
can be undertaken safely in the majority of patients with
resectable disease. This is especially true for patients

suffering from colorectal liver metastases [6,7-8-9]
patients with other neoplasms metastatic to the liver are
potential candidates, but the outcomes are not as well
documented.
Most prior studies of the results and frequency of liver
resections have come mainly from European countries and
East Asia with few studies from Middle-East countries.
The aim of our study was to evaluate our 7-year
experience in a major tertiary referral hospital in Syria
with liver resections, mainly the indications, perioperative
features, and pathologic findings in order to detail risk
factors and mortality of hepatectomy in the setting of
political unrest and social crisis.

Materials and Methods
All patients who underwent liver resection At Al Assad
University Hospital in Damascus, Syria between 1/1/2009
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and 31/12/2015 were evaluated for inclusion in this study.
Patients who had not resectable disease or had undergone
radiofrequency ablation were excluded.
Standard demographic and clinic data were obtained,
including age, sex, place of residency, blood group,
pathology, history of smoking or alcohol use, history of
diabetes or hypertension, days in Intensive Care Unit and
postoperative hospitalization.
On presentation, all patients underwent a full
history and physical examination, ultrasonography, and
a multi-slice computed tomography; Magnetic resonance
imaging was not available all the time. The decision to
give neoadjuvant chemotherapy was made on a case by
case basis according to the expected beneficial results.
Resections were undertaken by the same operative
technique and performed under maintenance of a low
central venous pressure. Our operative team performed
only open resections with the use of a Pringle maneuver
and intraoperative ultrasonography used at the discretion
of the surgeon. The hepatic parenchyma was divided
by the clamp-crush technique or with the use of an
energy-assisted device. The condition of the patient
postoperatively was used to determine whether the patient
needed ICU care or could be managed on the surgical floor.
Descriptive analyses were performed using IBM SPSS
statistic version 23, and the missing data were excluded
from analysis. This study was approved by the Research
Ethics Committee, Faculty of Medicine, Damascus
University (decision number 16-02-07).

Results
Between January 2009 and December 2015, 95
patients underwent a hepatic resection, including 43
male (45%) and 52 females (55%). The median age
was 50 (range, 9–74) years; there were 4 patients less
than 20 years old and one child less than 10 years old
(Figure 1). Smoking habits were present in 22 patients
(23%). 4 smokers (18%) had malignant neoplasms.
Alcohol consumption was present in 6 patients (6%), 2 of
whom had malignant neoplasms. Other co-morbidities

Figure 1. Age Distribution of the Patients Undergoing
Hepatic Resection
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Table 1. Type of Hepatic Resection
Type of Liver resection

N

Percentage

Single

19

20%

Two

12

12.6%

Three

1

1.1%

Four

1

1.1%

S2-3

5

5.3%

S6-7

8

8.4%

Anatomic right hemiepatectomy

19

20%

Anatomic left hemiepatectomy

17

17.9%

Anatomic extended right hepatectomy

5

5.3%

Anatomic extended left hepatectomy

8

8.4%

Nonanatomic segmental resections

Anatomic

included diabetes mellitus in 14 patients and hypertension
was in 18.
In 2009, we performed only 10 hepatic resections.
But in the years to follow, 2010 through 2015, we
performed annually 17,6,12,16,13, and most recently in
2016, 21 hepatic resections, respectively. The median
duration of stay in the hospital was 11 days, while the
median duration of stay in the ICU for the 76 patients
who required ICU care was 3 days.
Of 95 patients, 61 had anatomic resection (64%) and
34 had non-anatomic resection (36%). Table 1 shows the
types of resection. There were 63 patients who underwent
hepatic resection for malignant neoplasms (66%) and
30 for non-malignant tumors (32%). Seven patients
died during operation or within days of hospitalization.
The mean number of units of blood, plasma, and platelets
used during the operation and hospitalization was 3.3,
3.2, 0.6 units, respectively; 13 patients never requited
any blood products.

Discussion
Hepatic resection is now firmly established as the most
effective treatment for patients with primary hepatobiliary
malignancies, selected patients with certain extrahepatic
malignant neoplasms metastatic to the liver, and some
benign disorders involving the liver [10-11].
Smoking is considered one of the most important risk
factors for the development of early complications after
partial hepatectomy. We have closely smokers’ ratio to
others studies. Alcohol is one of the Common causes of
existing liver disease but we have low value compared to
other studies, this could be due to our traditions [12-13].
The annual number of formal liver resections has
increased since 2009. But as seen, this increase was
disrupted from 2011 through 2014 during the especially
difficult times for our country. Our ongoing civil war
has disrupted the ready ability to refer patients to our
university hospital. Despite these hardships, we have
worked hard to provide the services needed to those who
could find the way to present at our university hospital.
Much of what we have been able to accomplish is related
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to the unwavering dedication of our medical personnel
whose goal is to provide the best care possible to our
citizens.
Patients with greater levels of postoperative pain
tend to have more complications after surgery, longer
hospitalization leading to higher medical costs, and
lower levels of patient satisfaction [14]. The duration
of hospitalization may not reflect surgeon/institution
performance, because in these times of strife, the
appropriate time for discharge is multifactorial and likely
related to the population, patient selection, and increased
high-risk cases with a surgeon’s experience [15]. In this
study, we achieved close and reasonable ratio to the rest
of the studies [16,17-18].
In our study, we also have identified the geographic
distribution of residential areas subject to the liver and
found that Damascus and its countryside is the most
frequent place of residency of patients, not to forget that
the main liver surgery center in Syria is in the hospital of
our study in Damascus.
Consumption of banked blood may reflect the degree
of blood loss [19-20]. However, the mainstay to prevent
bleeding is crucial during hepatectomy [21-20]. Our
mean blood unit and plasma unit is less than some other
studies [22].
The functional residual hepatic reserve must be
considered for any liver resection [23]. This has been
of course one of our considerations in doing any formal
hepatic resections and post-surgery hepatic failure and
deterioration in liver function were studied in our previous
paper [3]. In addition, surgical stress can be decreased by
non-anatomic resections when appropriate, which may
affect perioperative morbidity and mortality [24-25].
Several studies reported shorter operating times and
significantly less blood loss after non anatomic resections
[26-27]. Thus we have tried to use these non-anatomic
resections when appropriate, especially for metastatic
lesions and for non-malignant conditions.
Laparoscopic resection is now carried on some
countries showing similar results to open technique
but unfortunately it is still not carried on in Syria due
to lack of appropriate laparoscopic equipment and
experience. However, Dedication of our surgeons to
hepatic surgery may lead to perform this in the near
future just like (the liver transplantation team in AlAssad
university hospital in Damascus) performed the first liver
transplantation in Syria in the beginning of 2016.
In our series, there were seven deaths during operation
or hospitalization: four in the Anatomic resection group,
and three in the non-anatomic resection group, which was
not significantly different. There are studies suggesting
more postoperative deaths After an anatomic resection
[27-28].
In conclusion, liver resection surgery is still being
performd and appears to be increasing in Syria despite
the political and social unrest in our country. With the
dedication and hard work of our health care providers,
we have been able to provide the expertise needed to
accomplish relativelysafe and successful liver resections
with morbiditiy and mortality rates close to the rates

described elsewhere in the world.
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Abstract
Background: Cancers of cervix, breast and oral cavity claims millions of deaths each year globally and are
the three most common cancers in India. There is need to develop and test models for organizing integrated
cancer screening camps in low resource settings with inter-sectorial co-ordination between different stakeholders.
Methods: A community based integrated cancer screening camp was organized in a rural setting of north India
in co-ordination with district health administration and local governing body (Panchayati Raj Institution).
Screening methods included Clinical Breast Examination (CBE) for breast cancer, visual inspection under 5%
acetic acid (VIA) for cervical cancer and oral visual examination (OVE) for oral cavity cancer. Men and women
found to be screen positive in the camp were referred to the district hospital and a tertiary care center for further
diagnostic tests and were followed up. Results: A total of 90 individuals (40 men and 50 women) above 30
years of age attended the screening camp. Of them, one (2.5%) male was screened positive for precancerous
lesion of oral cavity. Out of the 50 women attending the camp, two were detected with suspected breast lumps,
which on further diagnostic tests at district hospital were diagnosed as benign tumors. Only half (52.0%) of the
women consented for cervical cancer screening, out of which one (3.9%) was screened positive on VIA which
on colposcopy examination and biopsy at referral center was confirmed as early stage cancerous lesion of cervix
and was instituted on treatment. Conclusion: The screening camp sets a successful example of community based
cancer control activity for early detection and management of three common cancers through inter-sectoral
co-ordination in low resource settings.
Keywords: Cancer screening- clinical breast examination- VIA- oral visual examination- low resource settings
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Introduction
Cancer is one of the leading causes of morbidity and
mortality worldwide, with approximately 14 million
new cases annually [1]. It is the second leading cause of
mortality globally and was responsible for 8.8 million
deaths in the year 2015 with 70% of these deaths occurring
in low and middle income countries (LMICs) only [2].
Early detection of cancer greatly increases the
chances for successful treatment. There are two major
components of early detection of cancer: health promotion
including education and early diagnosis through screening
[3]. World Health Organization recommends early

detection through screening of at risk population for
common cancers of the breast, cervix, mouth, larynx,
colon and rectum, and skin [3]. However, screening
programs should be undertaken when prevalence of the
disease is high enough to justify the effort and costs of
screening and when facilities exist for follow-up of those
with abnormal results to confirm diagnoses and ensure
treatment [4].
Breast and cervical cancers are the most common
cancers in Indian women [5]. However, they are easily
amenable to screening methods. For breast cancer, it is
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recommended to have Breast Self-Examination (BSE)
aided by clinical breast examination [6]. For cancer
cervix, visual inspection of cervix under acetic acid (VIA)
and Visual Inspection with Lugol’s Iodine (VILI) are
recommended for any low resource-settings [7]. Similarly,
oral cancers can easily be screened by visual inspection of
oral cavity even by primary health care workers and
trained non-medical personnel [8].
As these three common cancers can be screened in any
low resource settings, we organized a cancer screening
camp in a rural setting for screening and early detection of
these three cancers.

Materials and Methods
An integrated cancer screening camp was organized
in village Kheri of Raipur Rani Community Development
Block in district Panchkula of Haryana, North India
which is the rural field practice area of the department of
Community Medicine, PGIMER, Chandigarh. Government
Middle School within the village was chosen as the site
for the camp. District health administration and local
governing body participated actively. The village, where
the camp was organized, had a total population of 1680.
The village Sarpanch (local elected village leader under
Panchayati Raj Institution), other PRI members and
the community health workers like ANMs and ASHAs
disseminated information about the camp in the adjoining
villages, starting one month prior to the camp. The eligible
population for screening was chosen as those 30 years
or above of either sexes willing to undergo screening
and were not diagnosed previously with these cancers.
Informed oral consent was taken before screening of
the eligible participants.

cancers, their risk factors and importance of early
detection and management. They were also told about
the importance of periodic checkups even if they do not
have any signs or symptoms. At the end, participants were
instructed to move to appropriate rooms for the screening
after taking consent.
In room number 1, the dental surgeon assisted by
dental assistant did screening for oral cancer by Oral
Visual Examination (OVE) of all the participants.
In room 2, the gynecologist assisted by two staff nurses
and one female health worker, did screening for cervical
cancer by visual inspection of cervix with 5% acetic
acid (VIA) technique as per the International Agency for
Research on Cancer manual and chart [9]. System was
setup such that sterilized speculums always remained
available irrespective of the number of women who may
report for examination. Time taken to examine each
woman and time to disinfect a speculum was taken into
consideration to plan the number of speculums required
for camp.
In room 3, a team of two female resident doctors
showed 10-minute video on Breast Self-Examination,
to the participants in batches of about 10. It was then
followed by Clinical Breast Examination (CBE) in sitting
and lying down position by the resident doctors as per
the modified version of the Canadian National Breast
Screening Study protocol [10].

Results

Health Work Force for Camp
District civil surgeon deputed one Gynecologist
and one specialist Dental Surgeon from the nearby
Community Health Centre (CHC) and District Hospital.
Principal Medical Officer deputed two staff nurses
trained in conducting cervical cancer screening. From
the department of Community Medicine, PGIMER,
one faculty member, one senior resident and two junior
residents participated. In addition, school teachers and
local village volunteers were actively involved for
motivating the villagers to undergo screening.

A total of 90 individuals (40 men and 50 women)
above 30 years of age attended the screening camp.
Majority of the participants were in the age group 40-49
years (Table 1). All the 50 women consented to undergo
screening for breast cancer out of which two were found
to have suspected breast lump on CBE (Table 2) and were
referred to district hospital for confirmatory investigations.
Both cases complied with the referrals and based on
further investigations, such as Mammography, USG
and FNAC, were diagnosed as cases of fibro adenoma,
a benign lesion of breast. Out of the 50 women, only
26 consented to undergo screening for cervical cancer
through VIA technique out of which one was screened
positive (Table 2) and was finally diagnosed with cervical
squamous intraepithelial neoplasia-2 (CIN-2), an early
stage cancerous lesion of cervix based on colposcopy

Set up of the cancer screening site
Screening for the three cancers was performed in
three separate different rooms to maintain confidentiality
and privacy. Appropriate labels in local language were
displayed at the entrance of each room. Participants were
explained about the benefit of the screening tests through
health talks and only those who consented were screened.
Three teams were formed: 1) For breast cancer
education and screening 2) For cervical cancer screening
and 3) for oral cancer screening. These teams were given
separate rooms in the sequence as depicted in Figure 1.
In common area for Health Education, health talk
was imparted to the participants about the three common

Figure 1. Set up of the Integrated Cancer Screening
Camp at Kheri village of Haryana, North India
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Table 1. Socio-demographic Characteristics of the Camp
Participants (N=90)
Variables

Number (%)

Sex
Male

40 (44.4)

Females

50 (55.6)

Age group (in years)
30-39

20 (22.2)

40-49

40 (44.4)

50-59

21 (23.3)

60 and above

09 (10.0)

Education
Illiterate

34 (37.8)

Up to primary level (5th class)

28 (31.1)

Up to Middle (8 class)

16 (17.8)

Up to Matriculation & Above

12 (13.3)

th

Occupation
Housewife

36 (40.0)

Unskilled Labour

22 (24.4)

Farming

16 (17.7)

Govt. employee

08 (8.9)

Unemployed/retired

08 (8.9)

Total monthly income (in Indian National Rupees)
>5000

04 (4.4)

5000-10,000

30 (33.3)

10,001-15,000

32 (35.6)

15,001-20,000

16 (17.8)

Above 20,00

08 (8.9)

examination and biopsy test at PGIMER, Chandigarh and
was instituted on treatment from there.
All the 90 participants consented to undergo screening
for oral cavity cancer, out of which one male participant
was found to have leukoplakia, a pre-malignant lesion
of oral cavity (Table 2). The person was a chronic bidi
smoker and habit of chewing tobacco. He was informed
about the risk of the lesion to turn malignant and counseled
for quitting smoking and tobacco chewing.

Discussion
Increasing community awareness about cancer and
screening for common cancers provides the most cost
effective approach for prevention and control of cancers
and has high public health potential [11]. To move towards
Universal Health Care Coverage (UHC) [12], health
systems should devise mechanisms to include NCDs

including cancer screening and management in the health
care package at district and sub-district level.
There are many strengths of our experience. First,
using World Cancer Day, all-important sectors were
sensitized and involved. All sectors like district and
sub-district level health system, PRIs, local education
department and department of Community Medicine of
a tertiary care institute, as nodal coordinating department,
contributed. Thus for achieving UHC, if one needs to
add a new service, this model demonstrates – how to
use some important public health day like World cancer
day, involve the political and health system leaders and
demonstrate them the service provision in a limited
population. Same service can then be extended to other
populations with their support without financial burden
on the population- achieving all three dimensions of UHC
[11]. This model also demonstrates that inter-sectoral
coordination can not only help mobilize the resources
but it also increases the stake of possible stakeholders.
Secondly, acceptability of the population for breast
cancer and oral cancer screening was high as everyone
consented to undergo these giving an acceptance
rate of 100%. However, for cervical cancer screening
only 52.0% of the women consented. There are other
experiences from India where cervical cancer screening
rates were reported to be somewhat higher [13-14]
This may be due to different methodology followed
in organizing these screening camps. In the study by
Mishra et al, Tata memorial hospital, Mumbai had setup
a community based cancer screening program with strong
component of Heath Education Program (HEP). Program
had strong house to house survey, followed by HEP,
before actual screening was done [12]. In this model, they
had used 10th grade qualified workers after providing 3
months training, to screen the population for cancers.
Project staff did the screening activity and other sectors
were not actively involved. In the study by Sharma et al
from Delhi, cervical cancer screening camp was set up at
Primary Health Centre level. In these camps, Pap smear
as screening test was done among women who clinically
were found to have some reproductive morbidity [13].
There are some other examples of organizing camps for
breast cancer screening [15-16]. Most of these screening
camps were organized at health facilities at district
or sub-district level. In this context our experience of
organizing an integrated cancer screening camp at village
level in community setting at village level by involving
specialists and creating professional setup for examination
with inter-sectoral coordination can be considered
successful and a unique model.
It may be argued that diagnostic yield in our camp
was less. Only one woman (3.99%) out of 26 screened for

Table 2. Screening Results of the Integrated Cancer Screening Camp in Rural Haryana (N=90)
Cancer Screened

Number of individuals Screened

Number (%) screened Positive

Oral

90

1 (1.1)

Breast

50

2 (4.0)

Cervical

26

1 (3.9)
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cervical cancer was found positive on VIA and 2 (4.0%)
out of 50 screened for breast cancer had suspicious breast
lumps. Reports of other camps available in published
literature show that at most places only symptomatic or
pre-screened eligible populations were screened further
for cancer screening. In a screening camp at Raichur,
Karnataka, 7 out of the 22 women having complaints
of reproductive tract morbidities undergoing screening,
had suspicious malignancy on Pap smear [17]. The
study by Sharma et al also reported prevalence of 7.1%
carcinoma in situ or high grade carcinoma on Pap
smear among women who were clinically having any
reproductive morbidity [14]. In the Mumbai study done
on large population with extensive health education and
targeted screening of women having some pre-eligibility
criteria, cancer cervix screen positives were 14.9% [13].
Less diagnostic yield in our camp may be due to the fact
that no such prescreening was done and women in all
reproductive age groups were invited for examination
irrespective of their symptom status. On the spot 20
minutes’ health education talk was imparted to highlight
the need and significance of periodic examinations
and the fact that any woman may have cancer without
experiencing any symptoms. With this minimal effort,
about 50% of the women got themselves screened for
cervical cancer. In Mumbai study, even with extensive
efforts, only 70% women came forward for screening
[12]. We believe that with additional health educational
efforts during the weeks preceding the camp, screening
output could have been increased.
In conclusion, our model of community based
integrated cancer screening camp for three common
cancers sets a successful example of cancer control
activity in low resource settings. Two cases of undiagnosed
pre-cancerous lesions were detected in the camp which
shows its success for early detection of cancers.
The current model of organizing integrated cancer
screening camp for common cancers may be scaled up
for cancer screening and prevention for common cancers
in all low resource settings at district, state and country
level in low and middle income countries.
Conflict of interest None declared
Source of funding Funding to organize the camp
was provided by district health administration and local
governing body i.e. Panchayati Raj Institutions (PRIs)
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Abstract
Background: Breast cancer is the most common cancer in the world. Triple-negative breast cancer
(TNBC) characterized by the absence of estrogen receptor (ER), progesterone receptor (PR), and Her2neu
receptor. This study investigated the epidemiological characteristics and survival in non-metastatic TNBC.
Materials and methods: Data from medical records of patients with breast cancer between 20014 and 2018
were retrieved, and patients with TNBC were identified and analyzed for demographic and clinicopathological
features. Survival analyses were performed using the Kaplan–Meier method for disease-free survival (DFS) and
overall survival (OS). Results: A total of 457 nonmetastatic breast cancer patients were registered at our institute
from January 2014 to August 2018, of which 137 were triple-negative breast cancer (TNBC). This accounted for
29.9% of nonmetastatic breast cancer during this period. With the median age of 45 years at diagnosis, the most
common presenting complaint was breast lump. The median duration of symptoms was 30 months. The most
commonly affected age group was 41-50 years. The majority of the patients were in a locally advanced stage
(69.3%) while 30.7% were in the early stage. 29.2% recurrence at 38 months of median follow up. Recurrence
was statistically significantly correlating with age ≤ 35 (p= < 0.001), pathological stage (p= < 0.001), nodal status
at diagnosis (p= < 0.001), perineural invasion (PNI) (p= < 0.001), number of positive lymph nodes (p= < 0.001).
The mean DFS and OS were 43.6 and 46 months respectively. 3-year DFS and OS were 65.5% and 66.2 %
respectively. Conclusion: TNBCs are high-grade tumors mostly presented in locally advanced stages and
most of the patients are young. TNBCs are clinically aggressive with high risk of metastasis to visceral organs.
The survival of TNBCs in the Indian scenario is poor in comparison to Western populations, probably due to
racial factors, socioeconomic factors and health care access facility.
Keywords: Triple-negative breast cancer- poor prognosis of TNBC- lymph node ratio- survival
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Introduction
Breast cancer is the most common cancer diagnosed
annually, as per GLOBOCAN 2018 data the incidence and
mortality of breast cancer is 11.6% and 6.6% respectively
[1]. Breast cancer is the leading cause of cancer-related
death among women around the world. Breast cancer
is the most frequently observed cancer (14% of the
total cases) and it is the leading cause of cancer death
(11·1% of the total cases) in India [2]. In India among
the females breast cancer is the most common cancer
with an incidence of 27.7%. In developing countries,
about half the breast cancer cases and 60% of the

deaths estimated to occur [3]. Breast cancer is one of
the most complex diseases in terms of cellular origin,
tumor pathology, molecular subtypes, gene mutations,
metastatic pattern, disease progression, therapeutic
response and clinical outcome [4-5]. Breast cancer can
be subclassified into different subtypes on the basis
immunohistochemical (IHC) protein overexpression of
estrogen receptor (ER), progesterone receptor (PR) and
human epidermal growth factor receptor type 2 (Her2neu)
as luminal A (ER-positive; Her2neu-negative), luminal
B (ER-positive; Her2neu-positive); Her2neu enriched
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(ER-negative; Her2neu-positive) and triple-negative
or basal-like (ER-negative; Her2neu-negative) [6-7].
The triple-negative breast cancers (TNBC) are considered
as most malignant subtypes as these subtypes are
associated with increased tumor size, increased incidence
of axillary lymph node involvement and poor prognosis
as compared to other subtypes [8, 9-10]. TNBC accounts
for approximately 12% to 17% of all invasive breast
cancers in Western populations. This study was aimed
to investigate the epidemiological characteristics and
survival in non-metastatic TNBC presented at a tertiary
care center at Kolkata.

Materials and Methods
Data from the medical records of patients attending the
department of Radiotherapy at the Institute of Post Graduate
Medical Education and Research (IPGME&R), Kolkata
were retrieved between January 2014 to August 2018 of
non-metastatic TNBC were identified and analyzed after
approval from Institutional Ethics Committee. Tumors
with IHC of ER, PR with expression ≤1% and a score of 0
or +1 for Her2neu considered as TNBC. IHC for Her2neu
having a score of +2 were considered for fluorescence in
situ hybridization (FISH) and those with FISH negative
for Her2neu also considered as Her2neu negative. IHC
done on formalin-fixed paraffin-embedded sections by
polymer horseradish peroxidase technique. Patients with
TNBCs classified histopathologically according to WHO
classification [11]. Histological grade of tumors was
determined using Nottingham histological score [12]. All
the patients were staged according to the American Joint
Committee on Cancer (AJCC TNM) 7th edition. Patients
with stage I, IIA and a subset of IIB (T2N1M0) considered
as early breast cancer (EBC) while a subset of stage
IIB (T3N0M0), IIIA, IIIB and IIIC as locally advanced
breast cancer (LABC). The morphological parameters
analyzed were tumor size, histological type, histological
grade, Lymphovascular invasion (LVI), perineural
invasion (PNI), number of involved lymph nodes, total
number of lymph nodes in the specimen and lymph

node ratio (ratio of involved lymph nodes to the total
number of lymph nodes in the post-operative specimen).
The information was entered into pre-designed Performa
followed by analysis of epidemiological characteristics,
survival and their correlations. Disease-free survival
(DFS) was defined from the start of primary therapy to
the date of disease recurrence, or last follow-up. Overall
survival (OS) was defined as the time from the date of
the start of primary therapy to date of death or the last
follow-up.
Statistical analysis
Statistical evaluation was done using SPSS version
25. Baseline demographic and tumor characteristics of
TNBC were analyzed. Univariate analysis of prognostic
factors was done using the Log Rank test. Co-relation
between tumor size and lymph node involvement, upfront
surgery and recurrence rates, lymph node status and type
of recurrence, and relapses were analyzed. Chi-square
test was done to assess the statistical signiﬁcance of
these correlations. Survival estimation was done using
the Kaplan Meier method. Multivariate analyses were
performed using the Cox regression model. A ‘p’ value of
<0.05 was considered statistically signiﬁcant.

Results
A total of 457 nonmetastatic breast cancer patients were
registered at our institute from January 2014 to August
2018, of which 137 were triple-negative breast cancer
(TNBC). This accounted for 29.9% of nonmetastatic breast
cancer during this period. 137 patients were eligible for
this study as non-metastatic TNBC. The median age at
diagnosis was 45 years (20-75). Clinical features including
pain, lump, lump with pain, nipple discharge, and lump
with ulcers were 19%, 48.9%, 15.3%, 1.5%, and 15.3%
respectively. The tumor was right-sided in 49.6% and
left-sided in 50.4% at presentation. The median duration
of symptoms was 30 weeks (8 – 54). The age group
distribution show 20-30 years, 31-40 years, 41-50 years,
51-60 years, 61-70 years, and > 70 years were 13.9%,

Figure 1. Distribution of Age Group of Patients According to Stage at Diagnosis
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Table 1. Comparative Analysis of
ClinicoPathological Parameters (N=137)
EBC
Age < 35
Side
Presenting
complains

Age Group

Married
Pregnancies

Breast
feeding
NACT

Different

EBC

LABC
N%

Count

N%

p-value

Yes

7

5.1

30

21.9

0.070

No

35

25.5

65

47.4

Right

23

16.8

45

32.8

Left

19

13.9

50

36.5

Pain

13

9.5

13

9.5

Lump

23

16.8

44

32.1

Lump with
pain

5

3.6

16

11.7

Nipple
discharge

1

0.7

1

0.7

Lump with
ulcer

0

0.0

21

15.3

20 to 30
years

3

2.2

16

11.7

31 to 40
years

14

10.2

23

16.8

LVI

41 to 50
years

15

10.9

27

19.7

PNI

51 to 60
years

9

6.6

20

14.6

61 to 70
years

1

0.7

8

5.8

> 70 years

0

0.0

1

0.7

Yes

40

29.2

82

59.9

No

2

1.5

13

9.5

Never

2

1.5

15

10.9

One or
more

40

29.2

80

58.4

Yes

40

29.2

80

58.4

No

2

1.5

15

10.9

4

2.9

30

21.9

No

38

27.7

65

47.4

Yes

38

27.7

65

47.4

No

4

2.9

30

21.9

Type of
surgery

BCS

16

11.7

0

0.0

MRM

26

19.0

95

69.3

Nodal status

Positive

19

13.9

65

47.4

Negative

23

16.8

30

21.9

Cribriform

2

1.5

8

5.8

ILC

1

0.7

1

0.7

HPE
subtype

BR grade

Pathological
T

Pathological
N

Count

Count

Yes

Surgery
upfront

Continued Table 1.

Medullary

4

2.9

1

0.7

NOS

35

25.5

85

62.0

Grade I

0

0.0

2

1.5

Grade II

17

12.4

27

19.7

Grade III

25

18.2

66

48.2

pT1

3

2.2

2

1.5

pT2

39

28.5

12

8.8

pT3

0

0.0

47

34.3

pT4

0

0.0

34

24.8

pN0

23

16.8

30

21.9

pN1

19

13.9

14

10.2

pN2

0

0.0

37

27.0

pN3

0

0.0

14

10.2

Postopertive
stage

0.425
0.004
LNR group

0.365

Margin

Adjuvant
Chetherapy

0.123

Chemtherpy
regimen

0.071

0.071
0.006

Chest wall
RT/ whole
breast RT

Axilla RT

0.006
< 0.001

SCF RT

0.010
0.081

Site of
recurrence

0.268

< 0.001

< 0.001

Recurrence

LABC
N%

Count

N%

p-value
< 0.001

Stage IA

3

2.2

0

0.0

Stage IIA

20

14.6

0

0.0

Stage IIB

19

13.9

18

13.1

Stage IIIA

0

0.0

33

24.1

Stage IIIB

0

0.0

30

21.9

Stage IIIC

0

0.0

14

10.2

Not
available

2

1.5

9

6.6

Low risk

29

21.2

29

21.2%

Intermediate
risk

10

7.3

29

21.2%

High risk

1

0.7

28

20.4

Negative

42

30.7

93

67.9

Positive

0

0.0

2

1.5

Negative

10

7.3

6

4.4

Positive

32

23.4

89

65.0

Negative

21

15.3

24

17.5

Positive

21

15.3

71

51.8

Yes

42

30.7

93

67.9

Not
indicated

0

0.0

0

0.0

Not taken

0

0.0

2

1.5

AC à T

24

17.5

54

39.4

TAC

18

13.1

39

28.5

Not taken

0

0.0

2

1.5

Yes

37

27.0

89

65.0

Not
indicated

3

2.2

0

0.0

Not taken

2

1.5

6

4.4

Yes

37

27.0

89

65.0

Not
indicated

3

2.2

0

0.0

Not taken

2

1.5

6

4.4

Yes

34

24.8

89

65.0

Not
indicated

6

4.4

0

0.0

Not taken

2

1.5

6

4.4

No
recurrence

39

28.5

55

40.1

Ipsilateral
recurrence

1

0.7

4

2.9

Lung
metastasis

0

0.0

6

4.4

Liver
metastasis

0

0.0

10

7.3

Bone
metastasis

0

0.0

2

1.5

Brain
metastasis

2

1.5

14

10.2

Contralaeral
metastasis

0

0.0

4

2.9

Yes

3

2.2

40

29.2

No

39

28.5

55

40.1

< 0.001

0.344
0.003
0.004
0.344

0.635

0.03

0.03

< 0.001

0.007

< 0.001

EBC- early breast cancer; LABC-locally advanced breast cancer;
NACT-neoadjuvant
chemotherapy;
HPE-histopathological
examination; BR grade-Bloom-Richardson grade; T- pathological
tumor size; N- pathological nodal status; LNR-lymph node ratio;
LVI-Lymphovascular invasion; PNI-Perineural invasion; RT-radiation;
SCF-supraclavicular; NOS- not otherwise specified
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Figure 2. The Recurrence According to Stage and Age Group
27%, 30.7%, 21.2%, 6.6%, and 0.7% respectively. The age
group distribution of the patient concern to the stage
given in Figure 1. 13.9% of patients were ≤ 35 years of
age and 86.1% were > 35 years. The majority of the
patients were post-menopausal with 53.3% and 46.7%
were premenopausal. The nulliparity and history of
breastfeeding were 12.4%, and 87.6% respectively.
10.9% of patients were unmarried and 89.15% of patients
were married. The median age at first childbirth was 29
years. Most of the patients were considered for upfront
surgery, 75.2% were considered for upfront surgery while
24.8% of patients received neoadjuvant chemotherapy

(NACT) followed by surgical intervention. A modified
radical mastectomy (MRM) was done in 88.3% of cases
and 11.7% underwent breast conservative surgery (BCS).
Adjuvant chemotherapy was considered in 98.5% of cases
and 1.5% of patients defaulted for adjuvant chemotherapy.
Chemotherapy regimen mostly consisted of anthracycline
(A) and Cyclophosphamide (C) of 4 cycles followed by
taxanes (T) of 4 cycles (4 x AC→4 X T) constituting
56.9% and followed by 6 cycles taxane, anthracycline and
Cyclophosphamide (TAC) constituting 41.6% of cases.
In the postoperative histopathological report review, it
was observed that subtypes of invasive ductal breast

Table 2. Univariate Analysis
Variable

Disease-free Survival (DFS)
%

Age <35
Postmenopausal
Stage
Nodal status
LVI
PNI
Pathological T

Pathological N

90

p-value

Overall Survival (OS)
%

Yes

32.5

No

47.8

Yes

48.2

No

36.9

EBC

51.5

LABC

38.7

Positive

33.5

Negative

55.3

Positive

42.1

Negative

49.5

Positive

39.6

Negative

48.9

T1

48.6

T2

46.4

T3

41.4

T4

32.2

33.9

N0

55.5

55.5

N1

41.0

40.8

N2

31.9

N3

22.2
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p-value

36.3
< 0.001

49.8

0.003

40.38

< 0.001

48.3
0.003

51.5
< 0.001

40.7

< 0.001

38.4
< 0.001

55.3

< 0.001

43.1
0.041

50.2

0.020

40.3
< 0.001

55.5

< 0.01

49.8
45.4
0.023

< 0.001

44.5

37.8
32.5

0.002

< 0.001
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Figure 3A. The Cumulative Disease-free Survival
Kaplan-Meier Curve

Figure 3B. The cumulative overall survival Kaplan-Meier
Curve

carcinoma were not otherwise specified (NOS), cribriform,
medullary and invasive lobular carcinoma as 87.6%, 7.3%,
3.6% and 1.5% respectively. The grading of the tumors
were grade I, grade II, and grade III as 1.5%, 32.1% and
66.4% respectively of the tumors. Pathologically tumor
size T1, T2, T3 and T4 were 3.6%, 37.2%, 34.3% and
24.8% respectively. The pathological nodal status of the
tumors was N0, N1, N2 and, N3 as 38.7%, 24.1%, 27%,
and 10.2% respectively. The lymph node positivity was
statistically significantly associated with large tumor size
(p=0.040), but not statistically significantly associated
with LVI (p=0.074), PNI (p=0.139) and higher tumor
grade (p=0.765). The median total number of lymph nodes
removed during surgical intervention was nine (9) and
the median number of positive lymph nodes was two (2).
Lymph node ratio (LNR) was calculated as the ratio of
the number of positive lymph nodes to the total number
of lymph nodes removed during surgical intervention.
The median LNR was 0.25 (0.00 – 1.00). LNR was
not available in 8.02% (11) of patients as there were no
pathologically identifiable nodal tissues were found in
the postoperative specimen. Patients were classified as
low risk, intermediate-risk, and high risk based on LNR.

Patients with LNR 0.00-0.20, 0.21-0.65, and > 0.65
were defined as low risk, intermediate-risk, and high risk
respectively. LNR with low risk, intermediate risk, high
risk, and not available were in 42.3%, 28.5%, 21.2%, and
8.02% respectively. Overall 61.3% of patients presented
with node-positive disease while 38.7% presented with
node-negative disease. Early breast cancer was seen in
30.7% and locally advanced breast cancer was observed
in 69.3% of cases. Postoperative staging shows that stage
IA, IIA, IIB, IIIA, IIIB, and IIIC were 2.2%, 14.6%, 27%,
24.1%, 21.9% and 10.2% respectively. Lymphovascular
invasion (LVI), perineural invasion (PNI), and margin
positive were observed in 88.3%, 67.2%, and 1.5%
respectively. Adjuvant radiation was indicated in 97.8%
of cases, but taken by 92% of patients and adjuvant
radiation was defaulted by 5.8% of cases. Twentynine percent of patients show recurrences at a median
follow up of 38 months. Brain was the most common
site of recurrence with 37.2%, liver 23.2%, lung 13.9%,
ipsilateral 11.6%, contralateral metastasis 9.3% and bone
4.6% respectively. Comparative analysis of different
clinicopathological parameters presented in Table 1.
Recurrence was statistically significantly correlating

Figure 4. Disease-free Survival (DFS) in Months Comparing to Stage (EBC Vs LABC); Log rank p= < 0.001
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with age at presentation (p=0.019; nominal by interval;
Eta=0.309), age ≤ 35 (p= < 0.001), pathological N status
(p= < 0.001), pathological stage (p= < 0.001), nodal status
at diagnosis (p= < 0.001), PNI (p= < 0.001), number
of positive lymph nodes (p= < 0.001), and LNR (p=
< 0.001). Recurrence was not correlating statistically
significantly with pathological T status (p=0.084), LVI
(p=0.083), grade (p=0.58), and total number of lymph
nodes removed (p=0.32). The recurrence according to
stage and age group represented as in Figure 2. The
median DFS was not reached but mean DFS was 43.6
months (95% CI; 40.58 – 46.72). The median OS was 46
months (95% CI; 39.1 – 52.8). Three-year DFS and OS
were 65.5% and 66.2 % respectively. The Kaplan-Meier
estimate of survival for DFS (Figure 3A) and OS is
represented in (Figure 3B). The 3-year DFS for patients
with EBC and LABC was 92.5% and 55.8% respectively
(p= < 0.001), the Kaplan-Meier survival curve is
represented in Figure 4. In univariate analysis age ≤ 35,
stage, nodal status, pathological T status, and pathological
N status, have a significant impact on DFS and OS given
in the Table 2.

Discussion
TNBC is known for its heterogeneity and early
recurrence. One of the important things to consider
in TNBC is that the ineffectiveness of the therapies
targeted against ER, PR, and Her2neu receptors. Patients
expressing these receptors having different therapeutic
strategies due to the available number of anti-targeted
agents. Therefore, the non-TNBCs have a good prognosis
in comparison to TNBC. When TNBCs diagnosed earlier
and treated adequately, the survival rates are comparable
to non-TNBCs [13]. In this study TNBC accounted
for 29.9% of non-metastatic breast cancer. Studies by
Indian authors have reported a wide range of TNBCs
from 11.8% to 31.9% [14-15]. Sarin et al. reported an
incidence of 20%, similarly Chintalapani et al. reported
an incidence of 19.3% of TNBC [16-17]. Murtaza et al.
reported TNBC incidence in their study as 43.5% [18].
In our study the median age at presentation was 45 years
which was similar to other studies as Lakshmaiah et al.
and Suresh et al. the median age in their studies were 45
years and 49 years respectively [19-20]. Previous reports
have also suggested a younger age at diagnosis in TNBCs
(Hudis and Gianni, 2011; Sen et al., 2012). The median
age at presentation in the Western population in a study
was 53 years [21]. In this study the most commonly
involved age group was 41-50 years with 30.7% followed
by 31-40 years with 27%. A study by Chowdhary et al. of
185 TNBC patients, almost reported the similar findings
[22]. In this study the tumor was right-sided in 49.6%
and left-sided in 50.4% at presentation. Doval et al. in
their study of 148 patients found 53.45% right-sided and
left-sided in 46.6% [23]. In our study the majority of the
patient were postmenopausal 53.3% which was similar
to that of a study by Chintalapani et al. in their study
56.6% of patients were postmenopausal while Lakshmaiah
et al. reported 40.47% of postmenopausal among the
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analysis of 84 patients [19]. A study by Doval et al. shows
postmenopausal patients with 69.9%, which is higher than
our study [23]. These studies suggest that the hormonal
status of the patient in the postmenopausal state may have
a role in the tumor growth or angiogenesis (Demicheli
et al., 2004). In this study most of the patients (75.2%)
underwent upfront surgical intervention and the rest of
24.8% were considered for NACT followed by surgical
intervention. In this study MRM was the main surgical
intervention followed by BCS similar reports were also
found in other Indian studies [17, 24-19]. The type of
surgical procedure depends on the extent of the presenting
disease, patient’s preference, and access to tertiary health
care center. In this study majority of the patient were
pathological stage III (56.2%) and grade III (66.4%).
Indian literature regarding TNBC also reported similar
findings as most of the TNBC presented with stage III
[25, 23-19]. In this study the pathological T2 (37.2%) was
the most common finding followed by T3 (34.3%), similar
findings were reported by Lakshmaiah et al. in their study
with pathological T2 (35.7%), Hakim A, et al. in their
study also reported pathological T2 (31.4%) [26], while
Doval et al. reported pathological T2 (62.1%) in their study
which was not consistent with our study [23]. In our study
majority (61.3%) of patients presented with node-positive
almost similar findings were reported by Lakshmaiah et
al. in their study with 63% node-positive. Other Indian
studies reported axillary node positivity in their studies
from 50% to 74% [27, 18, 28] while Doval et al. reported
36.8% node-positive in their study [23], which was not
consistent with our study. In our study 30.7% of patients
were EBC and 69.3% were LABC. A study by Suhani
et al. reported 56.1% of patients of TNBC presented
as LABC [29]. Most of the Indian studies reported the
presentation of LABC from 35% to 60% [18, 26-23-19].
The recurrence rate in this study was 29.2% at the median
follow-up of 38 months. In this study the brain was the
most common site of recurrence followed by liver and
lung in TNBCs. Rathi et al. in their study reported lungs as
the most common site of recurrence [28]. The mean DFS
and OS were 43.6 and 46 months respectively. Three-year
DFS and OS were 65.5% and 66.2% respectively. Rathi
et al. reported 74.2% of 3-year DFS while Suresh et al.
and Sarin et al. reported 3-years DFS more than 80%
[28, 23-16]. The data from Chinese studies reported DFS
and OS 77.8% and 79.9% [30]. A study from the USA
reported a 3-year RFS of 63% and an OS of 71% [31].
These data reveals wide variability of survival outcomes
around the regions of the world. This may be due to stage
at presentation and survival analysis without stage IV
disease etc. In our study the lower DFS may be due to
a higher percentage of patients with LABC compared to
other Indian studies on TNBC. The survival was better in
EBC compared to LABC. The survival analysis revealed
that better DFS and OS are significantly associated with
EBC. The patients with EBC were managed with surgical
intervention followed by adjuvant systemic chemotherapy
and radiotherapy (when indicated) to reduce the risk of
recurrence. Those patients presented with LABC, the
majority of them were managed with NACT followed
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by surgery and adjuvant chemotherapy and radiotherapy.
Axillary lymph node involvement results in poor DFS
and OS which is statistically significant. This node
involvement is well known prognostic factor in breast
cancer that can predict the recurrence. The result of this
study is per other studies (Tian et al. 2008; Ovcaricek et
al., 2011). The pathological feature LVI did not influence
DFS or OS but PNI was associated with poor DFS and
OS with statistical significance. TNBC responds well to
anthracycline and taxane-based systemic chemotherapy,
which provide good response to treatment, though it may
result in early recurrence [32-33].
In conclusion, triple-negative breast cancers constitute
a significant proportion of breast cancer which is ERnegative, PR-negative, and Her2neu negative. They are
high-grade tumors mostly presented in locally advanced
stages and most of the patients are young. Locally
advanced TNBCs are clinically more aggressive than
early breast cancers. TNBCs are clinically aggressive
with high risk of metastasis to visceral organs compared
to non-TNBCs. However TNBCs respond well to systemic
chemotherapy, thus better and less toxic management
options to be considered along with there is also a need
for newer targeted therapy. The survival of TNBCs in
the Indian scenario is less in comparison to the Western
population, probably due to racial factors, socioeconomic
factors and health care access facility. The present study
has a limitation of selection bias which may be due to
retrospective nature.
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Abstract
Background: Side effects of chemotherapy usually disturbed the daily life of patients. During chemotherapy,
quality of life of patients is affected by the severity of symptoms experienced. Objective: To evaluate the side
effects experienced by gynecologic cancer patients receiving chemotherapy. Methods: Gynecologic cancer
patients receiving chemotherapy (at least 1 cycle with standard premedication that included antiemetic drugs)
between 18 June and 25 September 2019 were invited to this study. Participants were interviewed by our
team for personal data and attitudes toward their disease and treatment. In addition, the Edmonton Symptom
Assessment System (ESAS-Thai version) tool, and Multinational Association for Supportive Care in Cancer
(MASCC) antiemetic tool were used to assess the symptoms during chemotherapy. Results: One hundred
sixty-five participants entered this study. The mean age was 53.5. The three most common type of cancer were
ovarian (37.6%), cervical (37.6%) and uterine cancer (21.8%). Most common chemotherapy was carboplatin
plus paclitaxel (64.8%). Two-thirds of the participants believed they could be cured. The most common severe
symptom from the ESAS tool was pain (20.6%), followed by fatigue (18.8%), appetite change (16.4%) and
numbness (10.3%). In addition, 10.9% of patients experienced nausea/vomiting in acute phase, while 20.6%
experienced it in the delayed phase. Conclusion: Our participants revealed positive attitudes toward cancer and
treatment. Some patients experienced nausea and vomiting despite using antiemetic drugs. The most frequent
self-reported symptom was pain. Therefore, pain control was necessary to improve their quality of life.
Keywords: Chemotherapy- gynecologic cancer- CINV- symptom assessment- ESAS- MASCC antiemetic tool
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Introduction
Chemotherapy is one of the main treatments in
gynecologic cancer especially in advanced stages and
recurrences. Various regimens such as Carboplatin plus
Paclitaxel, Cisplatin plus 5 –Fluorouracil, Gemcitabine,
etc. are frequently used [1]. It is known that these
chemotherapy regimens cause many side effects like
nausea and vomiting, anemia, neutropenia, numbness, etc.
Both chemotherapy side effects and the symptoms of the
cancer negatively impact the quality of life of the patients.
Akin and Durna [2] conducted a comparative study of the
symptoms occurring after receiving chemotherapy by using
the Edmonton Symptom Assessment System (ESAS) in 119
patients receiving chemotherapy. The authors compared
the ESAS answers among patients, family caregivers

and nurses and reported that the most frequent severe
symptoms were tiredness, loss of well-being, anxiety,
drowsiness, appetite change, depression, pain and nausea.
In addition, the authors summarized that the patients and
caregivers demonstrated a strong agreement regarding
symptoms in contrast with patients and nurses that showed
poor to fair agreement. Therefore, self-assessment by
patients was important. Regarding gynecologic cancer,
Nazik et al [3] studied anxiety and symptoms in Turkish
gynecologic cancer patients receiving chemotherapy by
using the ESAS and the State-Trait Inventory. They found
that the average highest point of symptom was fatigue
while the level of anxiety was moderate. Furthermore,
chemotherapy-induced nausea and vomiting (CINV)
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was mentioned as one of the adverse events that affected
the daily life of patients [4]. However, the data of the
symptoms including CINV assessed by the patients in
Thailand is still limited. Therefore, we conducted this
study to evaluate these aspects of our gynecologic cancer
patients during chemotherapy. We hope that the outcome
should be beneficial for health-care providers to improve
quality of life of those patients.

Materials and Methods
Study design
This study was designed as a cross-sectional survey
and approved by the Research Ethics Committee 4,
Faculty of Medicine, and Chiang Mai University.
The study code is OBG-2562-06369.
Patient selection
The gynecologic cancer patients who received
chemotherapy (at least 1 cycle) at the Gynecologic
Oncology Unit, Chiang Mai University Hospital from
18 June 2019 to 25 September 2019 and were able to
communicate in Thai were invited to participate in this
study. The patients whose performance status was poor
(ECOG criteria more than 3), unable to interview, or
revealed a symptom of nausea / vomiting from other
causes besides chemotherapy were not invited in this
project. All patients received standard premedication
that consisted of lorazepam, serotonin antagonist,
dexamethasone and anti-histamine about 30 minutes
before initiated chemotherapy.
Instruments
The data were collected using 3 parts of case record
form consisting of patient data form, ESAS (Thai version)
form [5], and Multinational Association for Supportive
Care in Cancer (MASCC) antiemetic tool (MAT) form [6].
The patient data form includes of the demographic
data, gynecologic cancer data and the attitude of the
patient to their disease and treatment outcome. The ESAS
scale was developed by Eduardo Bruera in 1991 with the
purpose to improve patient care in oncology by evaluating
patient’s opinion about the severity of his/her symptoms
[7]. The ESAS evaluates nine common symptoms in
patients with cancer: pain, tiredness, nausea, depression,
anxiety, drowsiness, appetite change, loss of well-being
and shortness of breath. However, patients could report
other problems in this instrument. The severity of each
symptom was rated on a numerical scale from 0 to 10, with
10 meaning the worst severity. After that, the score was
categorized to 4 levels; no symptom if score equaled to
0, mild if the score was in a range of 1-3 scores, moderate
if the score was in a range of 4-6 scores and severe if the
score was more than 7 scores [7]. In this study, we used
ESAS Thai version that was validated with the original [5].
The third part of the data collection is the MAT. The
MAT was first created and posted in 2004 by members
MASCC of to assist patients and oncology professionals
in communicating accurately about nausea and vomiting
that may occur with chemotherapy. We used this tool by
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translating to Thai language to evaluate nausea and / or
vomiting of the patients. The definition of vomiting was
the bringing up of stomach contents and the definition of
nausea was the feeling that you might vomit. The patients
were asked about nausea and vomiting during the first
24 hours and at day 2 to day 4 after receiving the former
chemotherapy. If vomiting was present, the patients were
asked how many times it happened while if the nausea
was presented, the patients were asked how much nausea
was experienced during the first 24 hours and at day 2 to
day 4. Nausea and/or vomiting that occurred during 24
hours were classified as acute phase whereas the nausea
and/or vomiting that occurred after that (day 2 - day 4)
were classified as delayed phase.
The participants were interviewed face to face by
our investigator team during waiting to see the doctors
at out-patient-department of gynecologic oncology unit
for the next course of chemotherapy. The interview time
was about 20 minutes. The medical information of each
participant was obtained from electronic patients files.
Statistical analysis
The sample size for this study was estimated from the
data of a previous study. The study revealed fatigue as the
most frequent symptom which was found in 90% of 41
participants [3]. The 95 inter-percentile reference intervals
for calculation accommodated the possibility of a loss of
follow up participants. Thus, this study required to enroll
about 160 participants.
The statistical analysis of the data was conducted
using the IBM SPSS Statistics for Windows program
(version 22). Descriptive statistics were used to summarize
patient characteristics. Chi-square or Fisher’s Extract test
was used for comparative analysis of the factors between
acute and delayed nausea and vomiting. A p-value of
< 0.05 was suggested statistically significant.

Results
There were 165 participants entered to the present
study. The clinical data was noted in Table 1. The mean
age was 53.4. Over 90% were Thai. About two-thirds of
the participants were married and about 75% had children.
Only 14.5% of the participants were government service.
Nearly 70% of participants did not finish high school. The
majority of our participants had an income of less than
10,000 baht per month (about 331 US dollars). Around
63% of the participants did not have any underlying
disease. Regarding drug abuse, the participants revealed
alcohol addicted, cannabis used and smoking at 6.1%,
3.0%, and 2.4%, respectively. The top three-cancer types
were ovarian, cervical and uterine cancer and nearly 60%
were in stages 3 and 4. The most common chemotherapy
regimen was carboplatin plus paclitaxel. 62.4% of the
participants were undergoing chemotherapy for the first
time and about 70% had experienced more than 1 cycle
at the interview time.
Regarding attitude to their cancer, nearly 60% of
the participants believed that they could be cured but it
took a long time while 24% believed that it was not to be
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Table 1. Distribution of Clinical Data Related to
Gynecologic Cancer Patients
N (%)
Mean age + SD (year)

53.4 (12.8)

Race
Thai
Others

149 (90.3)
16 (9.7)

Status
Single

32 (19.4)

Married

111 (67.3)

Divorce

6 (3.6)

Widow

16 (9.7)

Number of children
0

42 (25.5)

1

37 (22.4)

2

63 (38.2)

3

15 (9.1)

>3

8 (4.6)

Occupation
Government service
State enterprise

24 (14.5)
1 (0.6)

Merchant

16 (9.7)

Employment

24 (14.5)

Owner

6 (3.6)

Others

94 (57)

Education
Undergraduate

115 (69.7)

Bachelor degree

44 (26.7)

Postgraduate

6 (3.6)

Income (per month: Baht)
<10,000

109 (66.1)

10,000-20,000

24 (14.5)

20,000-30,000

12 (7.3)

>30,000

20 (12.1)

No underlying disease

105 (63.6)

Cannabis used

5 (3.0)

Alcohol addicted

10 (6.1)

Smoking

4 (2.4)

Gynecologic cancer type
Ovary

62 (37.6)

Cervix

47 (28.5)

Corpus

36 (21.8)

Fallopian tube

10 (6.1)

Gestational Trophoblastic Neoplasia

8 (4.8)

Primary peritoneum

1 (0.6)

Vagina

1 (0.6)

Stage
I

35 (21.2)

II

28 (17.0)

III

74 (44.8)

IV

28 (17.0)

Continued Table 1.
N (%)
Chemotherapy
Carboplatin plus Paclitaxel

107 (64.8)

Cisplatin plus 5 –Fluorouracil

10 (6.1)

Gemcitabine

8 (4.8)

Weekly Paclitaxel

5 (3.0)

Others

35 (21.2)

Chemo naive

103 (62.4)

Current cycle of chemotherapy
1

45 (27.3)

2

29 (17.6)

3

20 (12.1)

4

21 (12.7)

5

15 (9.1)

6

32 (19.4)

>6

3 (1.8)

Phase of treatment
3-12 months

105 (63.6)

>12 months

60 (36.4)

cured. Concerning the attitude of chemotherapy, over 90%
believed that chemotherapy could cure cancer and half of
them were concerned about the side effect. Interestingly,
there was no significant difference between the line of
chemotherapy and the patients’ attitude of cancer as
presented in Table 2.
About the ESAS outcome, Figure 1A and 1B showed
the number of patients categorized by the degree of
each symptom and the rank of severity of symptoms.
The numbness was the symptom that patients frequently
complained about. Thus, we included this symptom in
part of the interview later. 20.6% of the patients identified
pain as the most frequent severe symptom, fatigue
(18.8%), appetite change (16.4%) and numbness (10.3%).
Regarding severe numbness in 16 patients, the most two
frequent chemotherapy regimens were Carboplatin plus
Paclitaxel (9 cases) and Cisplatin plus 5-Fluorouracil
(4 cases).
Concerning CINV from the participants’ view, in
the acute phase, 18.2% experienced vomiting with
the median episode at 2 (range 1-8) times and 25.5%
experienced nausea with a median scale at 3.5 (range
1-8). Moreover, in delayed phases, 26.1% experienced
vomiting with the median episode at 3 (range of 1-10)
times and 45.5% experienced nausea with the median scale
at 5 (range 1-10). Table 3 showed the relation between
CINV in acute and delayed phases and found that there
was a significant difference in both phases. Patients who
experienced vomiting and/or nausea in both acute and
delayed phases were 10.9% and 20.6%, respectively.
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1A, Severity of the Symptoms Divided to Four Levels

1B, Ranking of Self-report Severe Symptom
Figure 1. Self- assessment Using the Edmonton Symptom Assessment System (ESAS)

Discussion
This study revealed a positive attitude to cancer
from our participants. Over 90% of the chemonaive and
recurrent setting believed that their cancer was cured with
chemotherapy. This was unlike the following report by
Badihian et al.[8] who conducted a cross-sectional survey
among 953 non-institutionalized individuals in Isfahan,
Iran from November 2014 to February 2015 and found
about one-third of participants agreed that it is very hard to
regain health after a diagnosis of cancer even when treated

with highly developed medical science. However, our
data came from the participants who developed cancer
and still received chemotherapy with the hope to cure.
It was noticed that about 3% of our participants used
cannabis during chemotherapy with the reason to help
them sleep. The benefits and harms of cannabis to cancer
are inconclusive due to inconsistent findings and lacked
well design evidence [9].
Regarding CINV, one-third of the participants revealed
vomiting and half of the participant’s revealed nausea
that occurred in the acute and/or delayed phase. Despite

Table 2. Attitude to Cancer Divided by Chemotherapy Status (N=165)
Chemotherapy status (N)
Disease

First line (%)

Total

P value
0.258*

Beyond first line (%)

The disease could not be cure

24 (14.5)

16 (9.7)

40 (24.2)

The disease took a long time to cure

57 (34.5)

39 (23.6)

96 (58.2)

The disease was easy to cure

22 (13.3)

7 (4.2)

29 (17.6)

Total

103 (62.4)

62 (37.6)

165 (100)

It cured cancer

43 (26.1)

24 (14.5)

67 (40.6)

It cured cancer with side effect

57 (34.5)

32 (19.4)

89 (53.9)

Chemotherapy

It cannot cure cancer
Total

3 (1.8)

6 (3.6)

9 (5.5)

103 (62.4)

62 (37.6)

165 (100)

*Chi-square test; #Fisher exact test
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Table 3. The relation between Acute and Delayed Phase of Nausea and Vomiting
Acute phase

Delayed phase

Total

Yes (%)

No (%)

Yes

18 (10.9)

12 (7.3)

30 (18.2)

No

25 (15.2)

110 (66.7)

135 (81.8)

Total

43 (26.1)

122 (73.9)

165 (100)

Vomiting

P value*
<0.001

Nausea

<0.001

Yes

34 (20.6)

8 (4.8)

42 (25.5)

No

41 (24.8)

82 (49.7)

123 (74.5)

Total

75 (45.5)

90 (54.5)

165 (100)

*Chi-square test

the antiemetic drugs, CINV still occurred. However, our
result was similar to the previous study from Hsieh et al
[10]. They studied the incidence of CINV after highly
or moderately emetogenic chemotherapy for cancer in
over 600 patients from 6 Asia Pacific countries using
MASCC antiemetic tool like us. The authors reported
emesis and nausea was observed in 30% and 50% both
acute and delayed phase, respectively. They also found
that physicians tended to underestimate the nausea
rate especially in the delayed phase but overestimated
emesis incidence. The underestimation of nausea was
still the problem and it was difficult to control with
standard antiemetic drug like serotonin-antagonist [11].
CINV was associated with a negative effect on daily life
including effects on food intake, weight loss, effects on
social interaction, dehydration, difficulty with sleeping
and anxiety [4].
Concerning self-assessment with the ESAS system,
our study found the most frequent severe symptom
was pain followed by fatigue, appetite change, and
numbness. This finding was different from Nazik et al
[3]. The authors using the ESAS tool for assessment
41 Turkish gynecologic cancer patients receiving
chemotherapy at least 3 cycles and showed the most
frequent severe symptom was fatigue followed by
drowsiness, depression, and pain. The difference might
be from the distinction of nationality and the number of
participants. However, all severe symptoms that disturbed
participants were reversible except numbness. In our
study, numbness was the symptom that we included later
due to many patients complaints about this symptom in
the initial phase of the survey. Hence, the rate of severe
numbness in our study was underestimated. Numbness
is one kind of neurotoxicity frequently developed form
receiving cisplatin and paclitaxel and no effective
treatment to improve [12].
The strength of the present study was a sufficient
number of participants in one institution. Thus, the
guideline of treatment was similar. In addition, our study
was interviewed by well-trained interviewers. Thus,
the data was more reliable than the participants self
-report. However, this study recruited about one-fourth
of the participants who just received only 1 cycle of
chemotherapy. Therefore, they might not be represented
as cumulative symptoms.

For future research, we recommended conducting
the study with in more specific chemotherapy regimens.
Accordingly, the management of side-effects in a specific
regimen could be improved.
In conclusion, our patients revealed a positive aspect to
cancer and treatment. A part of patients still observed
nausea and vomiting even using the anti-emesis drugs.
The most frequent self- report symptom was pain. Hence,
pain control should be a significant part of any treatment
in order to improve quality of life.
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Abstract
Background: TNBC (Triple negative breast cancer) subtype (ER-/PR-/HER2-) of breast cancers are known for
aggressive tumor biology and poor survival prospects, with high early relapse rate. However, little is known
about the prevalence and characteristics of TNBC breast cancer in Nepal. Objectives: To clarify the geographical
distribution, clinical profile and outcome of TNBC patients when compared with non-TNBC patients managed in
tertiary care university hospital in Nepal. Materials and Methods: This is a study on prospective observational
analyses of TNBC and non-TNBC patients managed at Tribhuvan University Teaching Hospital, Kathmandu
from October 2015-March 2018. We collected and analyzed data on clinical profile, pathological tumor features
and outcome of the two patient groups. Results: A total of 108 breast cancer patients were included in our study,
38 (35.2%) of which were TNBCs. Mean age at diagnosis was 49±12 years. Majority of TNBCs (29%) were
concentrated in Terai districts compared to non-TNBCs (18.6%). Among TNBCs, 15.2% had tumor size 5 cm or
more while only 11.9% had such finding in non-TNBCs. Majority of TNBCs and non-TNBCs were of invasive
ductal carcinoma of NST histology (76.3 vs 90%). TNBC tumors were significantly of grade 3 (P value=0.003).
Perineural invasion was seen more (15.8%) in TNBCs compared to 8.96% in non-TNBCs. On average, 23.6% of
total nodes retrieved from axilla were positive for tumor in TNBCs compared to 21% in non-TNBCs. Three
patients developed metastases in TNBCs of which two were to brain while 5 had metastases in non-TNBC with
none to brain. Higher percentage of patients died in TNBC group (13.2 vs 7.1%). Conclusions: TNBCs are quite
common, higher grade tumors with brain metastasis without particular geographic distribution.
Keywords: Breast cancer- invasive ductal- triple negative
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Introduction
Breast cancer is the most frequent cancer among
women affecting 1.5 million people worldwide with
greatest number of cancer related deaths [1]. In 2015, it
accounted for approximately 15% of all cancer deaths
among women [1]. Triple-negative breast cancer (TNBC)
is a molecular subtype of breast cancer in which the
estrogen receptor and progesterone receptor are not
expressed, and human epidermal growth factor receptor
2 is not amplified or overexpressed [2]. This subtype
accounts for 10-24% of breast cancer and is known for
worse prognosis with early relapse compared with other
subtypes of breast cancer [3-5]. The epigenetic epithelial
to mesenchymal transition in TNBC could explain its high

propensity for metastasis [6-8]. Despite increased risk of
metastasis and locoregional recurrence, these tumors have
good response to chemotherapy and those with pathologic
complete response do better [9-10]. TNBC still remains
an orphan disease in terms of the available therapeutic
options, as chemotherapy is the only standard of care [11].
In Nepal, breast cancer accounts for 7.9% of cancer
cases [12]. Management of both TNBC and non-TNBCs
is multidisciplinary [13]. Although there are studies
evaluating TNBC prevalence, there are no studies
comparing TNBC with non-TNBC in Nepal [14-15]. This
study aims to compare these two groups of breast cancer in
terms of age, ethnicity, geographic distribution, histology,
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grade, recurrence, metastasis and mortality.

Results

Materials and Methods

Figure 1 shows the process in which we chose the
patients for the study. After excluding cases with no
receptor status data, HER2 neu equivocal cases and a
case of squamous cell carcinoma, total of 108 cases were
enrolled in the study.
Table 1 shows the patient characteristics. Out of
108 cases studied at our institute, 38 cases (35.2%)
were TNBC. Mean age at diagnosis was 49±12 years in
TNBC group as compared to 50±11 years in non-TNBCs
(P value=0.88). Three patients in non-TNBC were males
while TNBCs were all females. Eight of 38 (21.1%) TNBC
and 13 of 70 (18.6%) non-TNBC patients were 40 years
or younger (Table 1).
TNBC prevalence was 43.6% (24/55) in Indo-Aryans
vs 26.4% (14/53) in Tibeto-Burman. Though it suggests
higher percentage of TNBC among Indo-Aryans, it was
not significantly different, and it could be expected, as
their population share is 79% according to 2011 census of
Nepal.
Geographically TNBC patients were concentrated
more in southern districts of Nepal (29%) compared
to non-TNBCs (18.6%) though it was not statistically
significant (Figure 2 and Figure 3).
Among TNBCs, 57.9% and among non-TNBCs, 53.7%
were premenopausal. Greater proportion of patients was of
invasive ductal carcinoma, no special type in TNBCs
(76.3%) against 90% in non-TNBC. It was however not
statistically different (P value=0.10). The second most
common histology in TNBC was invasive carcinoma with
medullary features while it was ductal carcinoma in situ
(DCIS) in non-TNBC (Table 2).

Study setting, participants, and variables
This study was done at a tertiary care Tribhuvan
University Teaching Hospital (TUTH), located at central
region of Nepal, Kathmandu. In our clinical practice,
all the breast cancer patients undergo fine needle
aspiration cytology (FNAC) in early breast cancer and
core needle biopsy (CNB) in locally advanced cases.
Patients with early breast cancer undergo surgery (breast
conserving surgery (BCS), oncoplasty or modified radical
mastectomy) followed by chemotherapy with or without
radiotherapy and adjuvant hormonal therapy for hormone
positive cases. Those with locally advanced cases receive
neoadjuvant chemotherapy to downstage tumor followed
by surgery and radiotherapy. Hormone positive cases
receive hormonal therapy. Metastatic cases are treated
palliatively.
We considered a total of 140 histopathologically
confirmed non-metastatic cases of breast cancer patients
managed in our hospital from October 2015-March
2018. We performed a follow-up of these patients until
December 2018 in determining their outcomes. Using
the medical records, we collected data on age, ethnicity,
district, menopausal status, histology, tumor size, grade,
lymphovascular invasion, perineural invasion, lymph node
status, neoadjuvant chemotherapy, pathological stage,
recurrence, metastasis and mortality.
Staging was done with chest x-ray, ultrasound of
abdomen and pelvis for early disease with the addition of
computed tomography (CT) and MRI for locally advanced
cases. TNBC was defined as ER negative, PR negative and
HER2 neu 0/1+ cancers. A tumor was classified negative
when ER and PR expression was <1% in tumor cell nuclei.
HER2 neu 2+ were considered equivocal/borderline
[16] that needed FISH for confirmation but due to high
costs and availability, were rarely done. HER2 neu 2+
cases were thus excluded from the study. Our treatment
practices at two specialized cancer hospitals also show that
targeted therapy against HER2 neu are rarely used due to
forbidding high costs. For receptor status determination, it
was done on Trucut biopsy sample in cases who received
neoadjuvant therapy while it was done on specimen who
received surgery first.
Data analysis
The categorical data was analyzed using chi-squared/
fisher’s exact test where deemed appropriate. Unpaired
t-test was applied for comparison for numerical data.
R version 3.6.1 was used to analyze the data, plot the
geographical mappings; P value < 0.05 was considered
significant.
Ethical clearance
Ethical clearance was obtained from Institutional
Review Board at the Tribhuvan University Teaching
Hospital and consent was taken from all patients.
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Table 1. Comparison of Patient and Tumor Characteristics
TNBC

Non-TNBC

P value

49±12

50±11

0.88

≤40 years

8 (21.1%)

13 (18.6%)

0.95

Tibeto-Burman

14 (36.8%)

39 (55.7%)

0.09

Mean age at diagnosis (years)

Terai districts

11 (29%)

13 (18.6%)

0.32

Premenopausal

22 (57.9%)

36 (53.7%)

0.46

Invasive ductal carcinoma, NST

29 (76.3%)

63 (90%)

0.10

Tumor size ≥5cm

5 (15.2%)

7 (11.9%)

0.90

Grade 3 histology

12 (31.6%)

5 (7.5%)

0.003

Lymphovascular invasion

18 (47.4%)

39 (58.2%)

0.39

Perineural invasion

6 (15.8%)

6 (8.96%)

0.46

Lymph node metastasis

17 (51.5%)

28 (47.5%)

0.88

Pathological stage 3

14 (42.4%)

20 (33.9%)

0.56

Locoregional recurrence

1 (2.6%)

4 (5.7%)

0.8

Metastasis

3 (7.9%)

5 (7.1%)

1

Mortality

5 (13.2%)

5 (7.1%)

0.5

Table 2. Distribution of Histological Types
TNBC
Histological type

Non-TNBC
Number Histological type

Number

Invasive CA NST

29

Invasive CA NST

63

Invasive CA with medullary features

4

DCIS

3

Invasive CA with mucinous component

2

Invasive lobular carcinoma

2

Metaplastic carcinoma

1

Invasive carcinoma with apocrine differentiation

1

Mixed invasive CA NST + Invasive lobular carcinoma

1

Solid papillary carcinoma

1

Mucinous carcinoma

1

TNBCs had higher percentage (15.2%) of tumors
with pathological tumor size 5 cm or more while 11.9%
had such finding in non-TNBCs though it was not
statistically significant (P value=0.90). The cases who
received neoadjuvant therapy were not considered for
pathological tumor size evaluation. Five and eleven
patients had received neoadjuvant chemotherapy in TNBC
and non-TNBC respectively.
Tumors were of higher grade (Grade 3) in 31.6% in

TNBCs against only 7.5% in non-TNBCs, which was
statistically significant (P value=0.003). Lymphovascular
invasion (LVI) was seen in 47.4% of TNBCs compared to
58.2% in non-TNBCs (P value=0.39). Perineural invasion
(PNI) was seen more (15.8%) in TNBCs compared to
8.96% in non-TNBCs. It was however not statistically
significant (P value=0.46). For uniformity, three cases
with DCIS in non-TNBC were excluded from tumor grade,
lymphovascular invasion and perineural invasion analysis.

Figure 2. Geographic Distribution of TNBC Patients
Across the Districts

Figure 3. Geographic Distribution of Non-TNBC Patients
Across the Districts
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Excluding cases who received neoadjuvant
chemotherapy, lymph node metastases were present
in 51.5% cases in TNBC and 47.5% in non-TNBC.
On average, 23.6% of total nodes retrieved from axilla
were positive for tumor compared to 21% in non-TNBCs.
Among TNBCs, 42.4% presented at pathological stage 3
while only 33.9% of non-TNBCs presented at this stage
(P value=0.56).
One patient developed locoregional recurrence in
TNBC (2.6%) against four in non-TNBC (5.7%). Three
patients developed metastasis in TNBC (7.9%), one
to abdomen and two to brain while none developed
metastasis to brain in non-TNBC. In fact, among five
(7.1%) who developed metastasis in non-TNBC, two
were to bone and liver both, two to bone only and one to
liver only. All metastases along with additional two cases
died in TNBC (13.2%) while five cases succumbed in
non-TNBC (7.1%).

Discussion
This study was done to evaluate the geographical
distribution, demographic profile and tumor characteristics
of TNBCs and compare them with non-TNBCs.
Our study identified 35.2% of breast cancer to be
TNBC cases, which is consistent with previous literature
suggesting higher cases of TNBC in South Asian countries
(Nepal [17] and North India [18]) compared to 10-24% in
the West [3-4]. However it was less than the incidence of
41.3% reported in another study in Nepal [15]. Both of our
groups had lower number of patients 40 years or below
but percent of total nodes positive for tumor was higher
in this younger group (39.5% in TNBC and 33.2% in
non-TNBC). Literature shows that breast cancer in young
patients are often triple negative [14-19] but our study
and a study in large cohort in Brazil does not support it
[20]. TNBCs are noted to occur in younger blacks and
Hispanics in the west [19-21]. In our setup, TNBC was
more prevalent in Indo-Aryans, though the difference
was not statistically significant. There was no literature
evaluating this difference in Nepal.
Though statistically insignificant, geographic mapping
of cancer cases showed TNBC to be more concentrated
towards Terai districts. Terai districts are relatively
hotter and as expected receive more sunlight due to their
closeness to equator. One study from Turkey had found
similar finding [22]. It would be very interesting to do
a prospective study in a large cohort to test this hypothesis.
TNBCs are reported to be more common among
pre-menopausal females [21-23-24]. However, this
finding was not seen in our study, and neither the number
of premenopausal females was high among TNBC.
Majority of TNBCs were invasive carcinomas of no
special type similar to other studies [5-24-25]. Even the
majority of non-TNBC were also invasive carcinomas of
no special type similar to a study in Brazil [20].
Perineural invasion was seen more in TNBC group
and lymphovascular invasion in non-TNBC, though it
was not significantly different. Lymph node involvement
was similar in two groups similar to a study in Brazil [20].
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Many studies cite TNBC to be larger than non-TNBC
[21-26]. However in our study, taking the cutoff of 5 cm,
tumor size was not significantly different in two groups.
In a study done in Brazil, even while taking a lower
threshold of 2 cm, two groups were not significantly
different at 95% significance [20]. TNBC tumors in our
cohort was significantly of higher grade (Grade 3) which is
consistent with other studies [19-21-24-27]. Also, TNBC
had aggressive histological types like invasive carcinoma
with medullary features and metaplastic carcinoma. Even
in a multimodal annual screening done to detect cancer
cases, grade 3 cancers were more in TNBC [28].
Many studies report the percentage of patients with
positive axillary lymph nodes. We calculated average
percentage of positive nodes out of total nodes retrieved
from axilla. It was however not different between two
groups. It would be interesting to evaluate this variable
in large cohort. Number of recurrence and metastasis
were similar in two groups similar to study in Brazil [20].
Interesting to note was two patients in TNBC cohort who
had brain metastasis while none had in non-TNBC. This
was as expected in the literature [21-26-29]. Mortality,
though high in TNBC, was not statistically different in
contrast to studies which report high mortality and early
recurrence in TNBC [20-21-26]. This could be due to our
small sample size and short follow up.
The main limitation was that the study center was a
single center study which, might not represent all patients
receiving treatment across Nepal.
In conclusion, TNBCs are quite common, higher
grade tumors with brain metastasis without particular
geographic distribution.
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Abstract
Background: The effective management and choice of appropriate treatment of lymphoma subtypes depend
on an accurate diagnosis and differentiation, which require comprehensive haematology and pathology work.
Methods: A total of 134 cases of malignant lymphoma, newly diagnosed between January 2017 to January 2020,
were selected. For each patient’s samples, complete blood count, immunohistochemistry, and morphological
evaluation were done. Results: Clinical data showed that 81 patients (60.4%) were males and 53 (39.6%) females.
The age range was 4 to 80 years. NHL lymphoma comprised 87.3% of cases, while HL comprised 12.7% of
cases. Diffuse large B cell lymphoma was the most prevalent NHL subtype, representing 39.3% of cases. Among
HL subtypes, mixed cellularity was present in 41.2% of cases. B cell lymphoma constituted 93.2% of cases. All
HL patients and 74.4% of NHL patients had anaemia. Conclusion: This is the first statistical report of malignant
lymphoma patterns in Sudanese patients. These data suggest that malignant lymphoma in Sudanese patients is
more frequent in males than females; its incidence increases with age. Further, B cell lymphoma is more common
than T cell lymphoma. Diffuse large B cell lymphoma was the most frequent NHL subtype.
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Introduction
Lymphomas comprise a heterogeneous group of
clinically distinct neoplasms with varied aetiologies,
outcomes, and treatment strategies [1-2]. The main
types of lymphoma are non-Hodgkin lymphomas (NHL)
and Hodgkin lymphomas (HL) ad defined by the lymphoid
cells from which the neoplasm originates, which can be
either B-cell, T-cell or NK-cell neoplasms. The World
Health Organization (WHO) classifies lymphomas in
more than 90 subtypes, including provisional types
[3]. According to reports of the International Agency
for Research on Cancer (IARC), the incidence rate of
lymphoma is 3.5% of all cancers, with 589,580 new
patients worldwide in 2018 and 274,891 deaths from
the disease [4].
Although several reports exist regarding the
distribution of malignant lymphomas in different
parts of the world, no studies have been previously

reported on the pattern of malignant lymphoma in
Sudan. In Sudan, lymphoma represents the fourth most
prevalent type of cancer in adults and the second in
children’s neoplasms [5]. The effective management and
choice of appropriate treatment of lymphoma subtypes
depend on an accurate diagnosis and differentiation,
which require comprehensive haematology and pathology
work. Immunohistochemistry is an essential diagnostic
tool for distinguishing different lymphoma subtypes,
besides histopathological evaluation of patient’s samples.
The presence of irregular margins in aggregated atypical
lymphocytes is the main feature of malignant lymphoid
cells [6]. However, indistinct cases are seen sometimes
when biopsy samples are stained with routine stain only,
i.e. haematoxylin and eosin (H&E), which has a significant
impact on the treatment plan. Morphological evaluation,
together with immunophenotyping and genetic studies,
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must be employed to achieve an accurate diagnosis
for malignant lymphoma [7]. Immunohistochemistry
is widely used for diagnosis and differentiation of
malignant lymphoma [8]. The most commonly used
biomarkers are CD3 and CD20 for T cell and B cell
lymphoma, respectively [9]. The expression of biomarkers
on lymphoid cells and subclasses of lymphoma are
a dependent factor in the therapeutic intervention [10].
This study aims to investigate the relative frequency and
pattern of different types of malignant lymphomas in
Sudanese patients, according to the WHO classification
of lymphoid neoplasms.

Materials and Methods
The current cross-sectional descriptive study was
conducted at Radioisotope Centre of Khartoum (RICK),
which is the reference oncology centre in Sudan. The study
subjects included 134 newly diagnosed patients with
different subtypes of HL or NHL of three years duration,
diagnosed between January 2017 and January 2020.
Ethical approval was obtained from the institutional
ethical board. Patients already on treatment were excluded
from the study. The determination of ML sub-types was
based on WHO criteria. About 3 ml of venous blood were
collected in EDTA-containing tubes after obtaining written
informed consent from each patient or their parents for
those aged under 18 years to participate in this study.
Personal and clinical data including age, sex, and past
medical history were collected using a questionnaire.
In all cases, the blood sample was used for complete
blood counts using a five-part automated analyser
(Sysmex XP-300 ™, Kobe, Japan).
Morphological and immunohistochemical studies
From clinically suggestive lymphoma patients,
consecutive excisional biopsies were obtained. The
specimens related to lymph nodes (104 cases), abdominal
tissues (13 cases), spleens (8 cases), soft tissues
(5 cases), and head–neck tissues (4 cases). Using
well fixed, processed, and embedded biopsy, multiple
sections were selected and then stained with H&E, and
wherever required, special staining was performed for
the examination of histological pattern and infiltration.
Three expert haematopathologists then reviewed all of
the cases. Each expert independently reviewed all of
the data available for each case. A consensus diagnosis
was reached when two of the experts agreed on the
diagnosis. H&E staining allowed sorting lymphomas
between HL and NHL, according to the presence of
different cells. Morphological diagnosis of HL cases
was based on the effacement of nodal architecture
by diffuse small lymphocyte cell, mononuclear, and
multinucleated lymphocyte cell, prominent nucleus,
a feature of Reed Sternberg cell, a feature of Hodgkin’s
cell, aggregated stroma with reactive histocytes and
fibrosis. The included NHL features were effacement of
sections by the mononuclear population of lymphocyte
cells, dysplasia, increased N:C ratio, suppressing
normopoeisis, and mixed cellular infiltration. DLCL
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presented with a diffused infiltrate of large noncleaved
or transformed lymphocytes. Follicular lymphoma
was characterised by effacement with mononuclear
lymphocyte, and the centre of nodules were composed
of pleomorphic lymphocyte with prominent nuclei as
well as crowded, back-to-back neoplastic follicles, lack
of zonation and tingible body macrophages, numerous
cleaved cells, and loss of the mantle zones. BL sections
presented with focal and effaced mononuclear cells,
prominent nuclei and suppressing normal hemopoiesis.
Malt lymphoma sections showed multiple fragments of
gastric mucosa infiltrated by a mononuclear population
of enterocyte-like lymphocyte destructive gastric gland
(lymph epithelial lesion) adjusted showing intestinal
metaplasia. T cell lymphoma presented with fragment
mesenteric lymph node showing the suggestive feature
of hyperplasia, no malignancy was observed in the
section but extensive necrosis was found, visible cells
showed a sheet of irregular lymphocytes with scattered
macrophages.
Immunohistochemistry staining was prepared on
specimens embedded with paraffin wax from the main
tumours to confirm the morphological diagnosis by
following the same techniques described in [11]. A panel
of markers was selected based on morphologic diagnosis,
including CD3, CD20, CD10, CD15, CD5, and CD30.
Statistical analysis
Data analysis was performed using Statistical
Package for the Social Sciences (SPSS version 20.0) and
Microsoft Office Excel 2010 for Windows. Qualitative
and quantitative variables were described. The criterion
for statistical significance was P<0.05.

Results
The 134 patients diagnosed with lymphoma were
distributed into the traditional categories of non-Hodgkin
and Hodgkin lymphoma and are included, along with
sub-type and gender in Table 1. Seventeen (12.7%) cases
were diagnosed as HL, whereas 46 (87.3%) were classified
as NHL. Regarding HL, four subtypes were identified:
mixed cellularity was the most prevalent subtype (41.2%),
followed by nodular sclerosis and lymphocyte-rich (4 case;
23.5% for each), and lymphocyte-depleted lymphoma
(11.8%). Of the NHL subtypes, DLBCL was the most
prevalent type, representing 46 of the 117 cases (39.3%).
BL was the second most common type, with 40 diagnosed
cases (34.2%), followed by follicular lymphoma and
small lymphocytic with a rate of 9 cases (7.7%) for each.
Males were predominant in both types of lymphoma with
overall 81 (60.4%) males and 53 (39.6%) females, a male:
female ratio of 1.5:1. Among HL patients, 12 out of 17
patients (70.6%) were males, and (29.4%) females. In
NHL patients, males and females were (69 cases; 59%,
48 cases; 41%, respectively).
Concerning age, as shown in Table 2, thirty nine
(29.1%) were >60 years of age, and (70.9%) were <60
years of age. The youngest of these patients was four years
old and the oldest 80 years old, with a mean age of 41 years.
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Table 1. Frequency of Lymphoma and Lymphoma Subtypes within Studied Subjects Classified by Gender
Lymphoma Sub-types/Gender
Hodgkin’s lymphoma (HL)

Male

Female

Frequency

12

5

17 (12.7%)

Nodular sclerosis

3

1

4 (23.5%)

Mixed cellularity type

5

2

7 (41.2%)

Lymphocyte rich

2

2

4 (23.5%)

Lymphocyte depleted

2

0

2 (11.8%)

69

48

117 (87.3%)

Diffused large B Cell Lymphoma (DLBCL)

27

19

46 (39.3%)

Burkett’s Lymphoma (BL)

25

15

40 (34.2%)

Small lymphocytic lymphoma

5

4

9 (7. 7%)

Extranodal marginal (MALT) lymphoma

3

1

4 (3.4%)

Follicular lymphoma

4

5

9 (7.7%)

T-cell-rich B cell lymphoma

1

0

1 (0.85%)

Peripheral T cell lymphoma

3

2

5 (4.3%)

Anaplastic Large Cell Lymphoma

0

1

1 (0.85%)

Precursor/lymphoblastic lymphoma

1

1

2 (1.7%)

81

53

134

Non-Hodgkin’s lymphoma (NHL)

Total

Table 2. Age Groups within Lymphomas Cases
Type of lymphoma/Age group

≤ 15 years

16-30 years

31-45 years

46-60 years

>60 years

Total

3

3

2

4

5

17

33

10

18

22

34

117

36 (26.90%)

13 (9.70%)

20 (14.90%)

26 (19.40%)

39 (29.10%)

134 (100%)

Hodgkin’s lymphoma
Mean ± SD
47.14 ± 22.31 years

Range
7-70 years

Non- Hodgkin’s lymphoma
Mean ± SD
40.22 ± 24.62 years
Total (%)

Range
4- 80 years

Overall mean of age =41.13±24.242 years/ Significance:ꭓ =0.69, P=0.952
2

There was no statistically significant difference within age
groups (P=0.952). As shown in Table 3, 109 (93.2%) of B
cell lymphoma cases were identified compared to 8 (6.8%)
cases belonging to T cell lymphoma. The expression of
CD20 was identified in all B cell lymphomas and was not
detected in any T cell lymphomas. CD3 was expressed
in all T cell lymphomas and was also seen in one case of
diffuse large B cell lymphoma. All HL cases expressed
CD30 and CD15, with no expression of CD3, CD5, and
CD10. CD20 was detected in the lymphocyte-rich subtype
and one case of mixed cellularity type.
Haematological changes in patients with lymphoma
are listed in Table 4. The prevalence of anaemia was
evaluated by measuring the haemoglobin concentration.
At enrolment, it was observed that all HL patients had
anaemia with a mean haemoglobin level of 9.81 g/dl,
ranging from 7.3 to 11.6 g/dl. Eighty-seven NHL patients
(74.4%) had anaemia, with an average haemoglobin
level of 10.7 g/dl. Leucocytosis of a variable degree was
observed in 56 (47.9%) of NHL cases. The mean platelet
count among patients with HL and NHL was 389.17 and
261.88 x 109 cell/L, respectively. Thrombocytosis was
observed in seven cases (41.2%) of patients with HL. The
mean leucocyte count was 18.65 and 17.02 x 109 cell/L

in HL and NHL patients, respectively.

Discussion
This study confirms that diffuse large B cell lymphoma
as an NHL subtype, and mixed cellularity in HL subtype
are highly prevalent in Sudanese malignant lymphoma
patients. The current study was conducted to provide
data that may contribute to better health planning and
understanding of potential predisposing factors for ML in
Sudan, by investigation the relative distribution of various
types of ML not previously investigated. In developing
countries the prevalence and incidence rates of lymphoma
as well as the distribution of lymphoma subtypes may
vary (12-14). In the current study, HL and NHL were
diagnosed in 12.7% and 87.3% of cases, respectively,
which is consistent with the results of a survey conducted
among ML patients in the United Kingdom, [15] Poland,
[16] and also in ML patients in the United States [17] and
Chinese ML patients [18]. However, among NHL subtypes
in the present study, diffused large B cell lymphoma
was the most prevalent subtype, which was identified
in 39.3% of patients. Similar findings were reported in
Sudan [19], as well as in India [20]. DLBCL has also
Asian Pacific Journal of Cancer Care• Vol 5• Issue 2
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Table 3. Markers of Expression within Lymphomas Cases
Lymphoma Sub-types/Immuophenotype

CD 3

CD5

CD10

CD15

CD20

CD30

Nodular sclerosis

-

-

-

Mixed cellularity type

-

-

-

+

-

+

+

±

+

Lymphocyte rich

-

-

Lymphocyte depleted

-

-

-

+

+

+

-

+

-

+

±*

±

±

NA

+

NA

Burkett’s Lymphoma (BL)

-

-

+

NA

+

NA

Small lymphocytic Lymphoma

-

+

-

NA

+

NA

Extranodal marginal (MALT) lymphoma

-

-

-

NA

+

NA

Hodgkin’s lymphoma

Non- Hodgkin’s lymphoma
Diffused large B Cell Lymphoma (DLBCL)

Follicular lymphoma

-

-

±

NA

+

NA

T-cell-rich B cell lymphoma

+

+

-

-

+

NA

Peripheral T cell Lymphoma

+

+

-

NA

-

NA

Anaplastic Large Cell Lymphoma

+

+

-

+

-

+

Precursor T lymphoblastic Lymphoma

+

+

+

-

-

NA

*One case of DLBCL gave positive reaction with CD3.

been documented to be the most frequent NHL subtype
in most studies worldwide, and geographic variations in
NHL subtypes are well documented. In Pakistan 66.1%
of NHL cases were reported to be of DLBCL subtype
[21]. In some African countries the distribution of NHL
subtypes varies according to age group, with DLBCL
accounting for 55% of all NHL cases among adults, [22]
and BL comprising nearly 50% of childhood cases of
NHL in Africa [23]. Regarding HL, mixed cellularity,
was the more predominated type in the present study.
Results were consistent with those found among Ethiopian
ML patients [24]. In our study, the male gender group
was more predominant in both types of lymphoma, with
overall frequencies of 60.4% in males, and 39.6% in
females. Among HL patients, 12 out of 17 patients were
males. In NHL patients, males represented 59% of cases.
These results are consistent with worldwide observations,

which show that both ML and other haematological
malignancies often occur more frequently in males than
in females [17]. Concerning the characteristic patterns of
lymphoma cells, B-cell lineage dominated in our current
data (94%), compared to a low relative proportion of T
cell lymphomas (6%). These findings are in agreement
with previous studies [25]. However, the distribution of
T cell lymphoma varies worldwide, ranging from a low
frequency of about 4% such as in Korea [26], to more a
frequent rate, such as 23% in Turkey [27]. In the present
study, in ML cases expression of CD3 and CD20 were the
most specific surface antigens for lymphocytes. CD20 was
expressed in all B cell lymphomas and was negative in all
T cell lymphomas while CD3 was expressed in all T cell
lymphomas, and in one case of large B cell lymphoma.
These results are consistent with previous studies in
ML cases. Regarding the finding of one large B cell

Table 4. Variables of Peripheral Blood Parameters within Lymphomas cases
Haematological variables/ Type of Lymphoma

Hodgkin’s lymphoma

Non- Hodgkin’s lymphoma

P-value

Haemoglobin (Mean ±SD) g/dl

9.81 ±1.72

10.7 ± 2.17

0.312

Range of haemoglobin g/dl

7.30 - 11.60

6.00 - 15.20

--

Normal haemoglobin level N (%)

0 (0.00 %)

30 (25.6%)

0.084

Low haemoglobin level N (%)

17 (100%)

87 (74.4%)

0.082

Leucocyte count (Mean ±SD) cell/L

18.65±34.23

17.02±41.81

0.098

Range of leucocyte count, cell/L

2.30 -96.00

1.00 - 272.00

--

Normal leucocyte count N (%)

12 (70.6%)

49 (41.9%)

0.332

Leucocytosis N (%)

3 (17.6%)

56 (47.9%)

0.028

Leucocytopenia N (%)

2 (11.8%)

12 (10.3%)

0.849

Platelets count, cell/L (Mean ±SD)

389.17±239.46

261.88±161.45

0.097

Range of platelets count, cell/L

41.00 -762.00

15.00-636.00

--

Normal platelets count N (%)

5 (29.4%)

71 (60.7%)

0.021

Thrombocytosis N (%)

7 (41.2%)

18 (15.4%)

0.015

Thrombocytopaenia N (%)

5 (29.4%)

28(23.9%)

0.624
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lymphoma case that gave a positive reaction for CD3, the
same result has been reported in rare instances of mature
B-cell neoplasms in some studies [28-30]. The explanation
behind this odd finding remains unclear. However, several
mechanisms have been suggested to clarify the aberrant
expression of T-cell antigens by neoplastic B cells [31,
32]. Concerning the age of our study subjects, 29.1%
were >60 years of age, and 70.9% were <60 years of age.
The youngest of these patients was four years old and the
oldest 80 years old, with a mean age of 41 years. These
results were consistent with Caminha et al. study [33].
Evaluations of peripheral blood parameters are required
as part of pre-treatment check-up in cases of lymphoma,
parameters which are also reflective of prognostic
inferences, especially if an abnormality is found [34]. In
the current study, anaemia was the most frequent feature,
found in all HL patients and the majority of NHL patients
(74.4%). Leucocytosis was observed in 47.9% of NHL
cases. Thrombocytosis was detected in 41.2%and 15.4%
of patients with HL and NHL, respectively. Further, the
frequency of leucopenia was observed in 11.8%, and
10.3% of patients with HL and NHL, respectively. These
haematological variables did not show any statistically
significant differences within studied lymphoma patients.
These abnormalities, also observed in previous studies,
may be initiated by the influence of cytokines released by
malignant cells, and also as a consequence of bone marrow
replacement by ML cells at the late stage of the disease
[35-36]. ML in Sudanese patients was more frequent in
males than in females; its incidence increases with age.
B cell lymphoma is more common than T cell lymphoma.
DLBCL was the most frequent NHL subtype.
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Abstract
Background: Gender differences are engrained in our culture and are evident when perceiving women’s health and
ill health. Health issues of women are of great importance in a society as it directly impacts the fabric of family
and society. With limited access to education or employment, high illiteracy rates and increasing poverty levels
health improvements for women are quite difficult in developing countries including India. There is a significant
lack of official data on gynecological cancers further for women from tribal population which is important for
advocacy and public health care planning. Aim: Study aimed at assessing awareness of gynecological cancers
amongst tribal females in Borivali Taluka of Mumbai, Maharashtra. Methodology: The research is a descriptive
study with a cross-sectional research design. 100 tribal female comprised the total sample. Result: Significant lack
of awareness about the Gynecological cancers was seen in the tribal respondents of Aarey circle of Borivalli Taluka,
Mumbai regarding the symptoms, treatment, and preventive measures of gynecological cancers. Conclusion:
It is evident from previous as well as current study several factors are responsible for poor awareness about
gynecological cancers among marginalized tribal respondents.
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Introduction
Healthy living is important for healthy functioning,
number of individuals living with health issues due
to unawareness. Understanding of health issues can
help treatment on time and proper care. There is
a significant ignorance among women regarding the
gynecological cancers because most of its symptoms
are taken less seriously by the women as well as their
families because of the traditional beliefs regarding
the gynecological issues like vaginal bleeding and pain.
The ignorance is somewhat same among the various groups
irrespective of their socio-economic background because
the way women’s gynecological health is perceived in the
family irrespective of it being the second biggest cause of
mortality among women across the world [1].
Gynecological cancer is any cancer that occurs in
a woman’s reproductive organs. The gynecological
cancers begin in different places within a woman’s pelvis.
Each cancer of female reproductive organ is unique,

with different signs and symptoms, different risk factors
targeted through different prevention strategies [2].
Women as a demographic are at the risk for gynecological
cancers, and it has been established that the risk increases
with age. Most gynecological cancers preventive by
nature, if detected early have good prognosis.
As per GLOBOCAN, main types of cancer that account
for most burden and affect a woman’s reproductive organs
are cervical, ovarian, uterine, vaginal, and vulvar [1].
WHO’s comprehensive global cancer statistics of
International Agency for Research on Cancer (IARC)
states that almost 70 percent of the global burden falls
in areas with lower development and also found that in
India diagnosed more than one fifth of all new cases [3].
India’s National Cancer Control Program has raised the
significance of early detection and treatment. However, it
has also been asserted there is no comprehensive screening
program and the majority of Indian women have poor or
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no awareness about the disease. The access to prevention
and treatment facilities are further adding to the treatment
gap. Even though cancer screening programs have
been made available in all the regional cancer centres
and comprehensive cancer care specialty hospitals, it
is restricted to only certain population coverage due to
limited awareness and resources [4].
The epidemiological studies have pointed out at
early age of marriage, multiple sexual partners, multiple
pregnancies, poor genital hygiene, malnutrition, use of
oral contraceptives, and poor awareness as risk factors.
[5]. The first step towards controlling the cancer burden in
target population is to know its status in the population and
collect information about the relative access to healthcare
facilities.
There is no previous study done on the tribal
population residing in the city of Mumbai as reaching
tribal population due them residing traditionally in
the forest part of the city. This is is the pilot study done to
assess the awareness about gynecological cancers amongst
the tribal females in an urban city order to use the same
for the public health advocacy of their major health issues.
Aim
The study aimed at assessing awareness of
gynecological cancers amongst tribal females.

Materials and Methods
Ethical permission was collected from the department of
Social Work, Mumbai University. Further permissions
was taken from the tribal leaders to conduct the study in
respective tribal hamlets and each participant was asked
for their consent before any information was collected
from them.
The study was a descriptive research. Cross-sectional
research design was used and quantitative information
was collected from the respondents. A total of 100 tribal
female respondents were selected through purposive
sampling technique from Borivali, Taluka of Mumbai,
Maharashtra. Married females belonging to age group
20-55 years, belonging to a regional tribe, having no
physical or psychiatric illness, after giving written consent
for the present study were included in the study. Divorced,
separated and widowed females were excluded from the
study.
Tools
Socio-demographic Data Sheet
It was used to collect personal and clinical information
of the respondents like – age, education, duration of
marriage, substance use, history of physical illness, no.
of hospitalization and nature of work etc.
Self prepared interview schedule
A self prepared interview schedule that was made with
the expert from the field had 59 items. It was prepared
in English than translated to Marathi language, after
that reverse translation done with 6 (six) research expert
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working in same field, most appropriate questionnaire in
Marathi language which can be easily comprehended by
the respondents was used for data collection.
Procedure
At the very beginning ethical permission was taken
from the Research and Ethics board of Department of
Social Work, Mumbai University. Permission was further
taken from the tribal leaders of respective tribal hamlets to
conduct the study in their hamlet. Respondents were
selected using purposive sampling technique considering
inclusion and exclusion. Each participant was explained
about the aim and procedure of the study in detail;
following which consent were collected from them. Self
prepared interview schedule was administered at the very
end to collect data. The self prepared interview schedule
was administered individually.

Results
Table 1 describes the distribution of socio-demographic
variables of the respondents. Mean age was 32.53 and
SD 10.03. Respondents were divided into three age
groups, 38% respondents covered 20-30 years, 32%
were 41-55 years and 30% respondents were 31-40
years age group. Majority of the respondents 42%
educated up to higher secondary, comparison to 34%
respondents were completed secondary education, 16%
respondents educated up to primary and 8% were graduate.
Respondents nature of work 36% were homemaker
compare to 24% were engaged as Vendor, 16% worked as
cook, only 10% respondents engaged skilled work, labor,
fishing and students were 6%, 4% and 4% respectively.
Table 2 describes the respondents belong various
sub division of the tribal community. Total participants
comprised 9 tribal communities only one community
respondents 20% due to further sub vision as compared to
all other communities were represented 10% each.
Table 3 shows that related health services availability in
participant’s community, aganwadi service covered whole
area and other only 46% respondents taken benefits of
Pada services. Respondents understanding about cancer
very significant they were not much aware about that
sever illness like Vaginal Cancer 94% respondents are
not aware in the same way Cervical, Ovarian, Brest and
Uterine cancer also 80%, 74%, 64% and 62% respectively
not aware.
Table 4 shows that sign and symptoms of cervical
cancer among the respondents. Only 54% respondents
were aware about irregular vaginal bleeding, 46%
respondents know that vaginal discharge with unpleasant
odor, similarly 22% were known that pelvic or back
pain. Majority of the respondents 96%, 94% and 93%
were not aware about problem defecating, swelling of
legs, urinating and pain during intercourse also sign and
symptoms of cervical cancer
Table 5 shows that awareness of sign and symptoms of
ovarian cancer among the respondents. Only 27% and
26% respondents were aware about menstrual changes
and abdominal swelling with weight loss respectively one
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Table 1. Shows Distribution of Socio-demographic Variables among the Respondents
Variable
Age

Mean (N=100)

Std. Dev.

32.52

10.03

Age Group

Frequency (N=100)

Percentage

20-30

19

38

31-40

15

30

41-55

16

32

Primary

16

16

Secondary

34

34

Higher Secondary

42

42

Graduate

8

8

Labour

6

6

Cook / Maid

16

16

Vendor

24

24

Education

Nature of Work

Fishing

4

4

Skilled Worker

10

10

Homemaker

36

36

Student

4

4

third 73% and 74% were not aware. Similarly maximum
respondents 96% were not aware like frequent bloating
and trouble eating also basic sign of ovarian cancer.
Table 6 shows signs and symptoms of gynecological
cancers experienced by the respondents. Astounding
results reflected that pelvic and Back pain were
experienced by 42% of the respondents while irregular
vaginal bleeding was experienced by 36% of respondents
and 38% reported having changes in menstrual pattern.
A staggering 88% who experienced these symptoms
said that they didn’t visit doctors for these symptoms.
Reasons cited for the same were that 26% of respondents
considered these symptoms not having a serious
health risk, lack of time was also mentioned by 2% of
respondents and 4% considered this as a normal issue.
Symptoms getting cured on its own was belief of 6% of
respondents for not visiting the doctor.

Discussion
The study was conducted in Aarey area of Borivali
taluka of Mumbai region. For the study researcher chose
100 married respondents belonging to 10 Different tribes
between the age group 20-55 who residing in different
hamlets. Respondents mean Age was 32.52 and 10.03 SD,
which divided in three groups. Analyzing the educational
qualification of respondents, 8% were graduate it found
that only young age group studying on to higher level.
42% respondents have studied till higher secondary after
that they are engaged in personal work similarly 34%
secondary and 16% of respondents were educated up to
primary level. Research found that most of the respondents
which is 36% were working as homemaker, they primarily
worked at home and looked after children and weren’t
educated while 24% respondents were working as vendors
with their family members. 16% of respondents worked
as cooks or domestic helps for their living while 10%
respondents were skilled worker, 6% labor work, 4% were
fishing and studying. Notably except fishing, none of the

Table 2. Description of Tribe Community
Type of Tribe
Audh

10

10

Dhoriya

10

10

Dubla

10

10

Katkari

10

10

Kokana

10

10

Koli Mahadev

20

20

Naykada

10

10

Thakkar

10

10

Warli

10

10
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Table 3. Responses on Self Prepared Interview Schedule Services and Understanding
S. No.

Statements

Yes (%)

No (%)

1

Angarwadi Services (Community Health services )

100

0

2

Availability of tribal hamlet Services

46

54

3

Heard of Cervical Cancer

20

80

4

Heard of Ovarian Cancer

26

74

5

Heard of Uterine Cancer

38

62

6

Heard of Vaginal Cancer

6

94

7

Heard of Breast Cancer

36

64

Table 4. Awareness about Signs and Symptoms of Cervical Cancer
S. No.

Signs and Symptoms

Yes (%)

No (%)

1

Irregular vaginal bleeding

54

46

2

Vaginal Discharge with unpleasant odor

46

54

3

Pelvic or Back pain

22

78

4

Pain during intercourse

7

93

5

Problems urinating

6

94

6

Problem Defecating

4

96

7

Swelling of the legs

4

96

Table 5. Awareness about Signs and Symptoms of Ovarian Cancer
S. No.

Signs and Symptoms

Yes (%)

No (%)

1

Menstrual Changes

27

73

2

Frequent bloating

4

96

3

Trouble eating or upset stomach

4

96

4

Abdominal swelling with weight loss

26

74

tribal women were doing traditional tribal work to sustain
a living as it would be difficult sustaining in the city of
Mumbai without having work that was considerably paid.
The study suggested that apart from health, education of
tribal respondents is neglected. A majority of respondents
were young and in the age group between 20-30 years
therefore the results of this study are especially significant
since the actions taken based on this report will directly
affect these respondents when it came to the preventive
nature of the Gynecological cancers while the older aged
respondents might not be able to benefit from the changes

undertaken but can still be educated about the treatment
aspect of the disease.
Anganvadi services (Community health services)
covered whole area of study but Pada (hamlet) services
pertaining to the specific issues of the tribe were not present
at grassroot level as it was found that approximately half
area, 46% covered Pada services. Result reflected that
respondents that had heard about types of Gynecological
cancer, Uterine cancers were known to 38% as compared
to more fatal breast cancer which was 36% while Vaginal
cancer was known only 6% of respondents. Out of 100

Table 6. Experiencing Signs and Symptoms of Gynecological Cancers
S. No.

Signs and Symptoms

Yes (%)

No (%)

1

Irregular vaginal bleeding

36

64

2

Vaginal Discharge with unpleasant odor

10

90

3

Pelvic or Back pain

42

58

4

Pain during intercourse

14

86

5

Problems during urinating

38

62

6

Problem Defecating

3

97

7

Swelling of the legs

12

88

8

Menstrual Changes

38

62

9

Frequent bloating / trouble eating/ upset stomach

18

82

10

Abdominal swelling with weight loss

24

76

11

Did you visit doctor with any of these symptoms?

12

88
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only 20% of respondents had understanding about cervical
cancer whereas this figure shows that 26% had heard of
Ovarian cancer. Early detection of Gynecological cancer
is possible if consideration is given to sign and symptoms
pertaining especially to cervical cancer [6].
Lack of awareness among respondents which accounts
for 80 % who had no knowledge regarding cervical cancer
shows an alarming situation and needs to be addressed as
it clearly reflects the gap between testing and diagnosis.
Cervical cancer is the most common cause of cancer
related deaths in developing countries [7]. In India deaths
related to cervical cancer is 67,477 out of 122,844 who are
diagnosed with this cancer. Most common age developing
cancer in respondent’s age between 15-44 years, India
has high risk of 15 years and above among 432.2 million
populations [8].
There is need of addressing the same on policy level
that requires advocacy from NGO’s and health activists
to take this into account to spread awareness among
marginalized groups.
Sign and symptoms of cervical cancer among
the respondents were found that very severe condition.
54% respondents were aware about irregular vaginal
bleeding, 46% respondents know that vaginal discharge
with unpleasant odor, similarly 22% were known that
pelvic or back pain. Majority of the respondents 96%,
94% and 93% were not aware about problem defecating,
swelling of legs, urinating and pain during intercourse
also sign and symptoms of cervical cancer as focused by
Sreedevi et al [9].
Gynecological cancer in India presents a situation that
needs to be controlled at the earliest. As reported by the
GLOBOCAN 2018, China and India together contributed
more than a third of the global cervical burden, with India
reporting 97000 cases, and 60000 deaths [1].
Study finding that Ovarian Cancer also have less
awareness among the respondents. Researcher has
recorded lack of awareness among the respondents
about the different forms of gynecological cancers. The
most common of gynecological cancer among Indian
women which is cervical cancer remains significantly
unknown among the respondents. A striking factor study
had founded the absence of knowledge among young
respondents. When it has been reported by that there is
high prevalence of HPV (Human Papilloma Virus) among
tribal girls and young women in India which is the biggest
risk factor for Cervical cancer [10].
When the researcher studied for awareness of
symptoms and asked whether they posed any threat to
their health most of the respondents have shown lack of
awareness to the disease which these symptoms could
lead to. Only irregular vaginal bleeding was considered a
threat to health whereas all other symptoms were believed
to be normal and something that can heal easily on its
own. This clearly reflects the attitude of women towards
their reproductive health by taking the symptoms like
abdominal cramps and menstrual changes leniently that
could be sign of diseases like gynecological cancers.
From the above table shows that abdominal and Back
pain were experienced by 42% of the respondents. Irregular

vaginal bleeding was experienced by 36% of respondents
and 44% came across to changes in menstrual pattern.
Total 26% of respondents considered these symptoms as
non-serious and lack of time was also mentioned by 2%
of respondents and 4% considered this as a normal issue.
“Getting cured” on its own was said by 6% of respondents
for not visiting the doctor. Study found that response to
the symptoms that the respondents have faced or they
were facing, reflected that due to unawareness they were
not taking proper treatment which is the reason for poor
prognosis. Mainly pelvic and abdominal pain were present
in more than 70% respondents, this could be attributed to
other factors not necessary considered as symptoms of
cancer in them. Several factors which were holding back
the respondents in getting treatment or visit the nearby
clinic was in the same line as shown by the study of
respondents belonging to lower socio-economic strata
and lives in urban area.
In conclusion, lack of awareness was seen in the
tribal respondents of Aarey circle of Borivalli Taluka,
Mumbai regarding the symptoms, treatment, and
preventive measures of gynecological cancers. As it is
evident from previous as well as current study multiple
factors are responsible for this unawareness among
tribal respondents with literacy levels and effective
infrastructure in government hospitals being a few of
them. Most importantly, aches and menstrual changes
are not seen as a symptoms or signs of a disease and
hence is followed by negligence that is one of the main
reasons affecting the preventive nature of gynecological
cancers. Education can be one of the important tools of
change in bridging this gap that will help tribal women
to achieve better reproductive health. Awareness of tribal
respondents belonging to older age group outside the
purview of this study need to be studied that researcher
due to the limitations of this study the researcher couldn’t
cover. This study can act for advocating the rights of tribal
women’s health especially when gynecological cancers
have been to factors like lack of awareness and hygiene,
and limited access to gynaecologists [11]. The sources of
awareness covered an important part of the problem that
can be used to design intervention to address the issue .
The findings can be used as means for advocacy to put the
light on the various aspects of the gynecological cancers
that currently remains unaddressed for the marginal
community of tribal women.
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Abstract
Bone lesion is a myeloma-defining event which is reported in 80% of multiple myeloma patients. Imaging of bone
is essential in the evaluation of pattern and extent of bone involvement. Recently, whole body X ray (WBXR) has
been replaced by more accurate imaging such as whole body MRI and FDG-PET/CT scan. This review article
provides the advantages and role of PET/CT scan in the diagnosis and management of multiple myeloma patients.
Generally, PET/CT in diagnosis of bone involvement of newly diagnosed myeloma patients is more sensitive
than WBXR. The prognostic value of PET/CT in newly diagnosed patients has been described as well. Different
studies have demonstrated that several PET parameters such as the number of focal lesions (FL), SUVmax and
extramedullary disease (EMD) may affect the outcome of multiple myeloma patients. Interstingely, the main
role of PET/CT in myeloma patients is treatment response monitoring and to some extent assessment of MRD.
PET/CT appears to be superior than MRI in the evaluation of response due to its ability in differentiating active
lesion from negative one.
Keywords: Multiple myeloma- PET- prognosis and treatment
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Introduction
Infiltration and expansion of malignant monoclonal
plasma cells, basically in the bone marrow causes
multiple myeloma (MM) [1]. As indicated by the global
cancer statistics 2018, MM represented 0.9% of all new
malignancies and 1.1% of leading causes of cancer
death worldwide in 2018 [2]. According to the global
burden of multiple myeloma study, age-standardized
incidence and mortality were highest in the Australasian,
North American, and Western European regions and
lowest in Asia, Oceania, and sub-Saharan Africa [3].
It is a proven fact that multiple myeloma develops from an
asymptomatic premalignant condition clinically identified
as monoclonal gammopathy of undetermined significance
(MGUS) [4-5]. Hypercalcemia, anemia, renal function
impairment, and bone lesions are classic CRAB features
which are currently established diagnostic criteria for
symptomatic MM [6]. Recently, International Myeloma
Working Group has revised the criteria of diagnosis of
MM and has mentioned the use of computed tomography
(CT) scan and positron emission tomography (PET)

scanning in addition to skeletal radiography to diagnose
lytic bone lesions [7]. The most accepted staging system
in patients affected by MM includes the international
staging system (ISS) and Durie–Salmon staging system
(DSS) [8]. The ISS is an easy risk scoring system that
includes two parameters; serum β₂-microglobulin level
and serum albumin level. This risk stratification system
which is established in 2005, classified MM patients
into three prognostic groups with different overall
survival [9]. DSS predicts survival on the base of four
parameters; M component production rate, hemoglobulin
concentration, calcium value and the number of lytic bone
lesions on X-ray [10]. Interpretation of bone lesions on
X-rays have some limitation, so new Durie-salmon plus
staging system was developed in 2006 which integrated
new imaging techniques such as whole-body CT scan,
magnetic resonance imaging (MRI) and whole-body
FDG-PET scanning into anatomic and functional staging
[11]. Bone involvement is one of the most frequent
presentation of multiple myeloma, observed in about
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two-thirds of patients at the time of diagnosis and in
approximately all patients in the course of their diseases
[12]. Therefore imaging could be an essential part of the
approach to multiple myeloma for detection of lytic bone
lesions and identification of extramedullary disease to
demonstrate the need for early treatment [12]. Although
plain X-rays have been easily available skeletal surveys
for a long time, it has a major limitation. Osteolytic
bone lesions could be only detectable if at least 30% of
trabecular bone is lost [13-14]. More sensitive imaging
modalities such as CT, MRI, and PET can be used as an
alternative to detect lytic bone lesions at the earlier stage of
disease efficiently [15]. The European Society of Medical
Oncology (ESMO) and European Myeloma Network
(EMN) guidelines recommend a whole-body low dose
CT scan as a new standard imaging for the detection of
osteolytic bone lesions. These guidelines also recommend
MRI and FDG-PET/CT scans to provide more details
according to their availability [16-17]. In this article,
I focus primarily on the role of FDG-PET/CT scan in the
diagnosis, staging, therapy assessment and detection of
minimal residual disease.
Diagnostic value of FDG-PET CT scan
PET/CT scan by using FDG as a radiotracer can
detect the glucose hypermetabolism of medullary
and intramedullary lesions and gives properly both
morphological and functional information [14-18]. It is
widely accepted that whole-body PET/CT and MRI are
equal in detecting focal bone lesions at diagnosis, however,
MRI is more powerful at detecting diffuse disease and
PET/CT is more reliable in detecting extramedullary
diseases [19-20-21)]. National Oncologic PET Registry
(NOPR) has recently published the impact of PET/CT on
intended management of 16 different cancer types which
reported the highest frequency of a change in intended
treatment in multiple myeloma (48.7%) compared to
other types of cancers [22]. A high impact of PET on the
management of patients with plasma cell disorder has
been also demonstrated in a Canadian retrospective study
with a change in the planned approach in more than 2/3 of
patients [15]. A significant correlation between 18F-FDG
parameters (SUVs and kinetics) and bone marrow plasma
cell infiltration was approved in 40 patients with primary
symptomatic multiple myeloma by a German study in
2015 [23]. Several studies have illustrated the sensitivity
and specificity ranging from 75% to 100% in detecting
lytic bone lesions and staging by PET/CT scan [24-25].
In patients with nonsecretory multiple myeloma who
do not have any measurable parameters, more sensitive
skeletal survey methods like PET/CT scan can assess the
stage of the disease [26]. Another condition in which PET/
CT scan continues to be a considerable topic is solitary
plasmacytoma, a single bone or soft tissue mass of clonal
plasma cell with no or small bone marrow plasmacytosis.
A panel of expert European hematologists recommended
PET/CT or MRI, at least one of them, as a mandatory
imaging modalitiy in a case of solitary plasmacytoma to
exclude the presence of additional lesions [27]. The last
IMWG guideline also recommends the PET/CT scan for
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the first evaluation of patients with solitary extramedullary
plasmacytoma [1].
The role of PET/CT in the assessment of prognosis
Several studies have shown the prognostic value of
PET/CT in patients with smoldering multiple myeloma
(SMM) and MM. A prospective study of a cohort of
120 patients with SMM has shown the probability of
progression to MM in 2 years is 58% for patients with
positive PET/CT versus 33% for PET/CT-negative
patients [28]. Siontis et al. also showed that patients with
SMM who have positive PET/CT scans are at higher
(75%) risk of progression to symptomatic MM within
2 years [29]. These studies support the use of PET/CT
scan to identifying the patients with SMM at higher risk
of progression to symptomatic MM who are probably
candidates for early initiation of treatment. Bartel et
al. demonstrated the impact of PET/CT parameters
such as the number of focal lesions (FL), presence of
extramedullary disease (EMD), and SUV of lesions on the
survival outcome of patients affected by MM [30]. Another
Italian study has prospectively evaluated the prognostic
significance of the same PET/CT parameters in patients
with MM. This study revealed that FL≥3, SUV>4.2, and
EMD in PET/CT associated with shorter PFS and OS [31].
Volume-based PET parameters such as metabolic
tumor volume (MTV) and total lesion glycolysis (TLG)
have been used to measure the metabolic activity of the
tumor. Fonti et al. reviewed retrospectively medical data
of 47 patients with newly diagnosed untreated MM and
measured MTV, determined by FDG-PET/CT. They
demonstrated the value of MTV in the prediction of PFS
and OS in myeloma patients [32]. Similarly, another
study by McDonald et al. found the useful survival
implication of MTV and TLG. They also demonstrated
the superiority of these volumetric measurements on the
number and SUV of focal lesions in the prediction of OS
and PFS [33]. A Chinese study has found the correlation
between ki-67 expression and increase in FDG uptake in
PET/CT in patients with EMM. They have also shown the
prognostic implication of combination of ki-67 expression
and SUVmax in PET in EMM patients [34]. In another
study, Cengiz et al. reported that there was a significant
correlation between bone marrow FDG uptake and
percentage of CD38- and CD-138 expressing plasma cell.
They also revealed the correlation between FDG uptake
and some prognostically relevant laboratory parameters
such as β2M and CRP [35]. As well the correlation
between SUVmax in bone lesions and clinical parameters
related to tumor burden such as high M protein, plasma
cell >20% in bone marrow, β2M>3.5mg/dl, hypercalcemia
at the onset of disease, and increased LDH was reported
by Li et al [36].
Evaluation of treatment response with F-FDG PET/CT
18F-FDG PET/CT is a superior imaging modality
to evaluate the response to treatment because it can
distinguish between active and inactive lesions [12].
Several studies have demonstrated that post-treatment
PET negativity correlates with a significant response to
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therapy. They have found the correlation between FDG
suppression before transplantation and better outcome
[30-31]. Caldarrela et al. have confirmed the usefulness of
FDG PET/CT in assessing the response to treatment in
a systematic review of 10 studies involving 690 patients
with multiple myeloma and solitary plasmacytoma. They
also found that response to treatment could be shown
by FDG-PET earlier than other imaging tools such as
MRI and whole-body X-ray [37]. Another retrospective
study of 282 patients with MM showed that in patients
achieving conventionally complete response (CR),
positive PET associated with two times higher risk of
progression compared to negative PET [38]. Several
studies have compared FDG-PET with whole-body
MRI in post-treatment setting to provide information
about the persistent disease. They confirmed that MRI
may have falsely positive results due to persistent signal
abnormalities in non-active lesions. While the unique
role of PET/CT in the evaluation of response to treatment
has been proved [39-40]. Another study on 19 patients
with multiple myeloma has demonstrated that FDG-PET
before and after the first cycle of chemotherapy may be
helpful to identify the patients who would respond to this
chemotherapy [41]. In recent years, modern combination
therapies in newly diagnosed MM patients have improved
the depth of response and have increased the minimal
residual disease negativity [42]. several meta-analysis
and reviews have shown that MRD negativity associated
with increased OS and PFS [43-44]. Therefore, improving
the currently employed assays to detect the MRD may
be considered one of the major goals in the management
of MM patients. Different studies have evaluated the
complementary role of PET/CT to existing methods
such as bone marrow techniques, multiparameter flow
cytometry (MFC) and next-generation sequencing (NGS).
They reported higher OS in MRD-/PET- or MRD+/
PET- patients (4-year OS 94.2 and 100 % respectively)
compared to PET+ patients (4-year OS 73.8%) [45].
What are the limitations of the FDG-PET scan?
Although the usefulness of PET/CT in diagnosis,
staging and treatment monitoring has been suggested
by several studies some reviews have demonstrated the
limitations of PET/CT in this issue. Limited availability
and higher cost compared to conventional imaging
are the major causes of less application of PET/CT in
the diagnosis and management of multiple myeloma
in some institutes. False-positive results may be
observed in different inflammatory conditions (such as
thyroiditis, inflammatory bowel disease, and esophagitis),
chemotherapy within the past 4 weeks, and radiotherapy
within the past 2-3 months. Patients who received
granulocyte colony-stimulating factors (GCSF) recently
may show false positive uptake of FDG in the bone
marrow [46]. Post-surgical and fracture areas can be other
important causes of false-positive results in the FDG-PET
scan [21]. False-negative results including hyperglycemia
and recent use of high dose glucocorticoids are other
limitations of FDG-PET for evaluation of patients with
multiple myeloma. Sequestration phenomenon may be a

potential pitfall in interpreting the post-therapy FDG-PET
in myeloma patients. Heavily bone marrow infiltration by
tumoral cells causes sequestration of 18F-FDG tracer in
the bone marrow and lower availability of tracer to detect
other sites of active disease. Successful treatment of bone
marrow infiltration leads to an increase in the metabolic
activity of residual disease then misinterpretation of the
residual lesions as a progressive disease [47].
In conclusion, this mini-review shows that available
evidence on the value of PET/CT in diagnosis, staging,
prognosis and response monitoring is promising. PET/CT
can detect myeloma bone lesions with a sensitivity higher
than WBXR and comparable to MRI. It may also provide
significant prognostic information in smoldering myeloma
and solitary plasmacytoma. Interestingly, PET/CT could
be a useful tool to monitor the treatment response due to
its ability to detect the metabolic activity in lesions.
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