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ABSTRACT

Context: Endometrial cancer is a frequently encountered gynecological malignancy. An adverse prognostic
immunohistochemical marker had not been identified until recently. Recent studies have used human epidermal
growth factor receptor 2 (HER2)/neu expression as a marker for adverse outcomes in carcinoma endometrium, as
proven in carcinoma breast.

Aim: The present study was undertaken to correlate HER2/neu expression with prognostic factors in cases of
endometrial carcinoma.

Materials and Methods: This was a prospective study on evaluation of HER2/neu expression done on 30 patients
with biopsy-proven carcinoma endometrium admitted in the hospital for staging laparotomy. Histopathological
examination was performed and HER2/neu expression was assessed by immunohistochemistry and was
categorized into (1) Group 1: HER2/neu 0/1+ (negative), (2) Group 2: HER2/neu 2+ (equivocal), and (3) Group 3:
HER2/neu 3+ (positive). All the cases were followed up for a period of 1 year.

Statistical Analysis: All data analyses were carried out using statistical software SPSS, IBM version 21.0.
P< 0.05 was considered as significant.

Results: 0/1+ HER2/neu expression (negative) was detected in 19 patients (63.33%), 2+ HER2/neu expression
(equivocal) was detected in 4 patients (13.33%), and 3+ HER2/neu expression (positive) was detected in 7 patients
(23.33%). HER2/neu 3+ group was significantly associated with non-endometrioid histology (P = 0.003) and
high tumor grade (P = 0.005). The association of HER2/neu 3+ group with advanced disease and lymph node
involvement showed a trend, but it was not statistically significant. No association was found between HER2/neu
overexpression and extent of myometrial invasion. There were two recurrences in 1 year follow-up period. HER2/
neu expression (2+ and 3+) was seen the recurrence cases.

Conclusion: HER2/neu overexpression was found to be an adverse prognostic marker in carcinoma endometrium,
which could form the basis of targeted chemotherapy.
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INTRODUCTION

Endometrial cancer is a frequently encountered gynecological malignancy. In the USA, it is the
most common gynecological malignancy and the fourth most common cancer.!? In India, it
ranks third after carcinoma cervix and carcinoma ovary.?
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There are two pathogenic types of carcinoma
endometrium - Type I and Type II: Majority being Type 1
tumors (80-90%). Endometrial tissue histology confirms the
diagnosis of carcinoma endometrium.?#

An adverse prognostic immunohistochemical marker for
carcinoma endometrium had not been identified until
recently. Recent studies suggest the role of human epidermal
growth factor receptor 2 (HER2)/neu receptor as an adverse
prognostic marker for carcinoma endometrium. HER2/
neu is a protein that is encoded by erbB2 gene. This marker
is widely used in carcinoma breast histological study. The
pathogenetic role and prognostic significance of HER2/neu
in endometrial carcinomas have recently become the focus
of research.

Following the successful development of targeted therapy
against HER2/neu in breast cancer, reports on HER2/
neu overexpression have sparked considerable interest in
a potential novel HER2/neu based therapy in endometrial
carcinoma. At present, there is a need to develop standardized
criteria for HER2/neu detection in carcinoma endometrium.

The present study was undertaken to correlate HER2/neu
expression as estimated by immunohistochemistry with
prognosis in cases of endometrial carcinoma treated during
the study period.

MATERIALS AND METHODS

This was a prospective study on evaluation of HER2/neu
expression in carcinoma endometrium, conducted in the
Department of Obstetrics and Gynaecology, Pathology, and
Radiotherapy of our institute. Ethical clearance was taken
from the Institute Ethics Committee.

Thirty new patients with carcinoma endometrium who
were admitted to the hospital for staging laparotomy and
were willing to participate in the study were included in
the study. Patients with other gynecological malignancies
and carcinoma breast, not willing to participate, and who
received prior treatment were excluded from the study.

Informed consent was taken from all 30 patients. After taking
a detailed history of patients, general, systemic, per speculum,
per rectal, per vaginal, and per abdominal examination was
performed. Investigations performed on patients included

complete blood count, renal and liver function tests, and
blood sugar: Fasting and postprandial, serum electrolytes,
electrocardiogram, chest X-ray, ultrasound abdomen/pelvis,
contrast-enhanced computed tomography (CECT)/magnetic
resonance imaging abdomen/pelvis, and serum cancer
antigen (CA)-125 levels. All patients underwent staging
laparotomy. Formalin-fixed paraffin-embedded blocks
of hysterectomy specimens were retrieved, and 4 p thick
sections obtained from these blocks were stained with routine
Hematoxylin and Eosin stains. Histology, grade, myometrial
invasion, lymph node involvement, and stage of endometrial
carcinoma were assessed. HER2/neu expression was assessed
in all hysterectomy specimens by immunohistochemistry.
HER2/neu expression scoring was done using guidelines by
the American Society of Clinical Oncology and the College
of American Pathologists (2018) for HER2/neu expression in
carcinoma breast [Table 1].5

All patients were followed up at 1 month, 3 month, 6 months,
and 1 year after surgery. At each visit detailed history and
clinical examination were done. Pap smear was taken at
3 months, 6 months, and 1 year. If any suspicious findings
were noted on any visit, in a patient CECT abdomen/pelvis
was done. CECT abdomen/pelvis was routinely performed
in all the patients, 6 months after surgery. Details regarding
adjuvant treatment (radiotherapy/chemotherapy) were noted
(if received).

All data analyses were carried out using statistical software
SPSS, IBM version 21.0. For outcome variables in case of
frequency data, Chi-square test or Fischer-exact test was used
to compare the categories. Continuous variables were tested
for normality assumption using appropriate statistics. Means
of groups were compared using one way ANOVA. In case
of non-normal distribution, median values were computed
by Kruskal-Wallis nonparametric test. For all statistical
tests, a probability of P < 0.05 was considered as statistically
significant.

RESULTS

Age of patients ranged from 33 years to 76 years. Mean
age was 58.47 years. Mean body mass index (BMI) was
27.7 kg/m?* Parity of majority of patients (33.33%) was
para 2. Mean age of menarche was 12.47 years. Majority

Table 1: ASCO/CAP (2007) HER2/neu scoring guidelines.

Scoring HER2/neu expression characteristics

0 Reaction absent or present in <10% of tumor cells

1+ Weak interrupted membrane reaction in >10% of the tumor cells

2+ Weak moderate, continuous membrane reaction, in >10% of the tumor cells intense, continuous membrane reaction in <30%
of the tumor cells

3+ Intense, continuous membrane reaction in >30% of the tumor cells

ASCO/CAP: American Society of Clinical Oncology and the College of American Pathologists, HER2: Human epidermal growth factor receptor 2
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of the patients (83.3%) were postmenopausal; mean age
at menopause was 51.46 years. Most common presenting
complaint was postmenopausal bleeding (73.33%) followed
by menorrhagia (20%) and vaginal discharge (6.67%). In
the majority of cases (66.7%), duration of symptom was
<6 months. Hypertension was the most common comorbidity
present in 50% of the patients followed by obesity (23.33%)
and diabetes (20%). Majority of patients (76.67%) had CA-
125 <35 U/ml. Significant correlation was seen between the
CA-125 and surgicopathological stage of disease (P < 0.001).
In 60% of the cases, myometrial invasion was <% of the
myometrium. Endometrioid adenocarcinoma was the most
common histopathological finding present in 66.67% of
the patients [Table 2]. Pelvic lymph node involvement was
noted in 16.67%. No patients showed paraaortic lymph node
involvement. Table 2 also depicts the histological grading and
FIGO staging in the study patients.

Of total patients, 53.33% required no adjuvant treatment.
Radiotherapy was received by 16.67% of patients and 30% of
patients received both chemotherapy and radiotherapy.

Recurrence occurred in two patients — one patient had
endometrioid, Grade 1, Stage IA (HER2/neu 2+) endometrial
carcinoma. She developed vault recurrence. The other
patients had papillary serous carcinoma, Grade 3, Stage IIIC1
(HER2/neu 3+). She developed recurrence in the pelvic and
para-aortic lymph nodes. Of the 30 patients, one patient
died due to gangliothalamic infarct due to low platelet count
during adjuvant chemotherapy.

On immunohistochemistry, positive HER2/neu overexpression
(3+) was detected in 23.33% of patients [ Table 2]. Figure 1 shows
the microscopic view of histology slides showing HER2/neu
staining patterns obtained by immunohistochemistry. Based
on HER2/neu expression, the study patients were grouped into
three categories according to ASCO/CAP (2018) guidelines: !
(1) Group 1: HER2/neu 0/1+ (negative), (2) Group 2:
HER2/neu 2+ (equivocal), and (3) Group 3: HER2/neu 3+
(positive).

These three groups were compared on various criteria.
Age and BMI were comparable amongst the three groups
(P =0.104 and P = 0.148, respectively). Advanced disease was
more common in HER2/neu 3+ cases compared to HER2/
neu 0/1+ and 2+, but the difference was not statistically
significant (P = 0.251). Myometrial invasion >% was
comparable between HER2/neu 0/1+ group and 3+ group
(P = 0.263). Lymph node metastasis was more common in
HER2/neu 3+ group, but the difference was not statistically
significant (P = 0.327).

The three groups were compared in terms of histopathology
- endometrioid and non-endometrioid (papillary serous
and clear cell). In HER2/neu 3+ group, 85.71% of patients
had non-endometrioid histopathology (one had clear
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Table 2: Pathological characteristics of carcinoma endometrium
patients.
Pathological feature n (%)
Myometrial invasion
No myometrial invasion 2 (6.67)
<% myometrial invasion 18 (60.00)
>%» myometrial invasion 10 (33.33)
Histopathology
Endometrioid adenocarcinoma 20 (66.67)
Papillary serous carcinoma 8(26.67)
Clear cell carcinoma 2(6.67)
Histological grade
1 11 (36.67)
2 8 (26.67)
3 11 (36.67)
FIGO stage
1A 18 (60.00)
IB 4(13.33)
II 1(3.33)
1A 2 (6.67)
IICI 5(16.67)
HER2/neu expression
0/1+ 19 (63.33)
2+ 4(13.33)
3+ 7 (23.33)
HER2: Human epidermal growth factor receptor 2

2. B
Figure 1: (a) 0 human epidermal growth factor receptor 2 (HER2)/

neu expression (negative). (b) 2+ HER2/neu expression (equivocal).
(c) 3+ HER2/neu expression (positive).

cell histopathology and five were papillary serous on
histopathology). In comparison, in Group 1 - 21.05%
of patients and in Group 2 - none of the patients had
non-endometrioid histopathology and this difference
was statistically significant (P = 0.003). Grade 3 tumors
were significantly more common in HER2/neu 3+ group
(P =0.005) [Table 3].
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Table 3: Comparison of various parameters in relation to HER2/neu expression.
Parameter HER2/neu 0/1+ (%) HER2/neu 2+ (%) HER2/neu 3+ (%) Pvalue
Stage
Stage I and II 15 (78.95) 4(100) 4(57.14) 0.251
Stage 1T 4(21.05) 0 (0) 3 (42.86) 0.251
Myometrial invasion
No or <1/2 11 (57.89) 4 (100) 4(57.14) 0.263
>1/2 8 (42.11) 0 (0) 3 (42.86) 0.263
Lymph node involvement
Absent 17 (89.47) 4 (100) 3(57.14) 0.092
Present 2(10.53) 0(0) 4 (42.86) 0.092
Histopathology
Non-endometrioid 4(21.05) 0(0) 6 (85.71) 0.003
Endometrioid 15 (78.95) 4 (100) 1(14.29) 0.003
Histological grade
Grade ¥ 14 (73.68) 4(100) 1(14.29) 0.005
Grade 3 5(26.32) 0 (0) 6 (85.71) 0.005
HER2: Human epidermal growth factor receptor 2

DISCUSSION

In our study, we evaluated 30 cases of endometrial carcinoma.
All these cases underwent surgical staging. Following this,
HER2/neu expression was studied by immunohistochemistry
on tissue obtained from the hysterectomy specimen. HER2/
neu expression of the cases was then correlated with the
prognostic factors of endometrial carcinoma.

The most important parameters that provide an opinion
regarding the potential clinical and biological behavior of
endometrial cancer are age, hormonal status, and other
molecular markers including HER2/neu, P53, PTEN, and
microsatellite instability.®!

In present study, the mean age of the 30 endometrial
carcinoma cases was 58.47 years. In studies by Morrison et al.,
Srijaipracharoen et al., Togami et al., and Lapinska-Szumczyk
et al., the mean age of endometrial carcinoma patients was
64 years, 62 years, 56.3 years, and 63.6 years, respectively.” 1

In the present study, the mean BMI of patients of endometrial
carcinoma was 27.7 kg/m® In a study by Everett et al., the
mean BMI was 34 kg/m>.") Modesiit et al. and Dossus et al.
reported that the mean BMI in their studies was 29.8 kg/m?
and 26.5 kg/m?, respectively.'>1*]

In the present study, the mean age at menarche was
12.47 years. Of all patients, 83.3% of patients were
postmenopausal. The mean age of menopause was
51.46 years. In study by Lapinska-Szumczyk et al., number
of postmenopausal, premenopausal, and perimenopausal
women was 86.33%, 7.0%, and 6.5%, respectively.""”! Dossus
et al. reported that the mean age at menarche was 13 years.
The number of premenopausal patients was 26.2% and
73.8% of patients were postmenopausal. The mean age at
menopause was 50.9 years.!"’]

In the present study, 50% of patients were hypertensive, 23.33%
of patients were obese, and 20% of patients were diabetic. In
a study by Anderson et al., 10% of patients were diabetic and
45.4% of patients were hypertensive.'"! Lucenteforte et al.
found that compared to nonobese nondiabetic women, the
relative risk for developing endometrial cancer in nonobese
diabetic women was 1.4 and increased to 5.1 for obese
diabetic women." Comorbidities are known predisposing
risk factors in tumor pathogenesis. !

A significant correlation was seen between pre-operative CA-
125 and surgicopathological stage of disease (P < 0.001). In a
study by Dotters, CA 125 levels of >35 U/mL were strongly
predictive of extrauterine disease.'” In a similar study by
Sebastianelli et al., a statistically higher number of patients
from the Stages III or IV group had a serum CA-125 level
235 U/L (58%) compared to the Stages I or II group (16%)
(P <0.001).7

In addition to many clinical and pathological features, some
of the biological molecules are suggested as prognostic
biomarkers in endometrial carcinoma. Of these, the
estrogen and progesterone receptors are significant in
predicting the hormone therapy response and prognosis.
The HER2/neu overexpression and amplification have been
well known in the pathogenesis and targeted therapy of
breast cancer and recently in gastric and gastroesophageal
junction cancers. Overexpression in endometrial carcinoma
has been mentioned in endometrial serous cancer and is
related to worse outcome. There is an increase in interest for
development of effective new therapies against biologically
aggressive tumors. !

In the present study, 0/1+ HER2/neu expression was detected
in 63.33% of patients, 2+ HER2/neu expression was detected
in 13.33% of patients, and 3+HER2/neu expression was
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detected in 23.33% of patients on immunohistochemistry.
In a study by Kato et al, on 36 cases of carcinoma
endometrium 0/1+ HER2/neu expression was detected in
24 patients (66.67%), 2+ HER2/neu expression was detected
in 10 patients (27.78%), and 3+HER2/neu expression
was detected in 2 patients (5.55%).'® Mohapatra and
Shivalingaiah found only one of 35 cases to have HER2/neu
overexpression (3+).1°

In the present study, the advanced disease was more common
in HER2/neu 3+ cases compared to HER2/neu 0/1+ and 2+,
but the difference was not statistically significant (P = 0.251).
Kato et al. also found no significant difference in disease
stage amongst the groups.'¥ Conversely, in the study by
Morrison et al., Togami et al., and Halle et al., the difference
was statistically significant.”**)

The difference between the three groups was not statistically
significant in terms of myometrial invasion (P = 0.263).
Togami et al., Kato et al, and Halle et al. also found no
significant difference.'*'*! In contrast to the findings of these
studies Morrison et al. and Srijaipracharoen et al. reported a
statistically significant difference.”*!

The spread of disease to lymph nodes was more common in
HER2/neu 3+ group, but the difference was not statistically
significant (P = 0.092). Togami et al. and Kato et al. also
reported the difference to be not statistically significant.”!
Contrary to this, Morrison et al. found that the difference
was statistically significant.!!®!

Non-endometrioid histology was more common in HER2/
neu 3+ group in comparison to HER2/neu 0/1+ and 2+
group. This difference is statistically significant (P = 0.003).
According to Morrison et al. and Halle et al. also non-
endometrioid histology was significantly more in the HER2/
neu 3+ group.”'! Srijaipracharoen et al. and Peir6 et al. did
not find a significant correlation between the histopathology
type and HER2/neu expression.®’!

Grade 3 tumor was more common in HER2/neu 3+ cases as
compared to HER2/neu 0/1+ and 2+ cases. This difference
was statistically significant (P = 0.005). Morrison et al. and
Halle et al. found significantly more cases of Grade 3 tumor
in HER2/neu 3+ cases.”"! Srijaipracharoen et al. and Peir6
et al. found no significant difference in tumor grading among
the HER2/neu positive and negative cases. ")

In the present study, patients with endometrial carcinoma
were followed over a period of 1 year. Recurrence occurred
in two patients (6.67%). HER2/neu expression (2/3+) was
seen in both cases. In a study by Kato et al., five patients with
recurrent endometrial carcinoma were studied and HER2/
neu expression (2/3+) was seen in 4 cases (80%).'¥! In a
similar study by Togami et al., recurrence occurred in 12.6%
cases over a period of 5 years. Of total patients, 90% of the
cases showed HER2/neu expression (2/3+).")

Our study had some limitations. The first one is that as
our study was conducted in a setting that caters to patients
belonging mainly to the lower or middle socioeconomic
strata; hence, the data mainly reflect the situation in this
cohort. The second limitation is that due to this study being
conducted at a single center, its results cannot be generalized
to study the prevalence of endometrium carcinoma in the
general population. The sample size also limited this study.

CONCLUSION

In the present study of 30 cases of carcinoma endometrium,
HER2/neu expression was assessed by immunohistochemistry
and its  prognostic  significance = was  evaluated.
HER2/neu overexpression (3+) was significantly associated
with non-endometrioid histology and high tumor grade. No
association was seen between HER2/neu overexpression (3+)
and myometrial invasion, stage or lymph node involvement.
HER2/neu expression (2/3+) was seen in recurrences.
However, in view of the small number of cases and a short
follow-up period, no definite conclusion can be drawn. Studies
with a larger number of patients and a longer follow-up
period may provide further insight into the role of HER2/neu
expression in carcinoma endometrium so that patients may
benefit from target-based chemotherapy for aggressive
endometrial cancers.

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

REFERENCES

1.  Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA
Cancer J Clin 2015;65:5-29.

2. Takiar R, Nadayil D, Nandakumar A. Projections of number of
cancer cases in India (2010-2020) by cancer groups. Asian Pac
J Cancer Prev 2010;11:1045-9.

3. Brinton LA, Berman ML, Mortel R, Twiggs LB, Barrett R],
Wilbanks GD, et al. Reproductive, menstrual, and medical risk
factors for endometrial cancer: Results from a case-control
study. Am J Obstet Gynecol 1992;167:1317-25.

4.  Goldstein SR. Modern evaluation of the endometrium. Obstet
Gynecol 2010;116:168-76.

5. Wolff AC, Hammond ME, Allison KH, Harvey BE, Mangu PB,
Bartlett JM, et al. Human epidermal growth factor receptor
2 testing in breast cancer: American society of clinical

International Journal of Molecular and Immuno Oncology « Volume 5 « Issue 1 « January-April 2020 | 12



Shekhar, et al.: Prognostic significance of HER2/neu in endometrial carcinoma

10.

11.

12.

13.

oncology/college of American pathologists clinical practice
guideline focused update. J Clin Oncol 2018;36:2105-22.
Mohapatra K, Shivalingaiah SC. Immunohistochemical
expression of ER, PR and HER2/neu in endometrial carcinoma.
Indian ] Gynecol Oncol 2019;17:54.

Morrison C, Zanagnolo V, Ramirez N, Cohn DE, Kelbick N,
Copeland L, et al. HER-2 is an independent prognostic factor
in endometrial cancer: Association with outcome in a
large cohort of surgically staged patients. J Clin Oncol
2006;24:2376-85.

Srijaipracharoen S, Tangjitgamol S, Tanvanich §,
Manusirivithaya S, Khunnarong J, Thavaramara T, et al.
Expression of ER, PR, and Her-2/neu in endometrial
cancer: A clinicopathological study. Asian Pac J Cancer Prev
2010;11:215-20.

Togami S, Sasajima Y, Oi T, Ishikawa M, Onda T, Ikeda S,
et al. Clinicopathological and prognostic impact of human
epidermal growth factor receptor Type 2 (HER2) and hormone
receptor expression in uterine papillary serous carcinoma.
Cancer Sci 2012;103:926-32.

Lapinska-Szumczyk S, Supernat A, Majewska H, Gulczynski J,
Luczak A, Biernat W, et al. HER2-positive endometrial cancer
subtype carries poor prognosis. Clin Transl Sci 2014;7:482-8.
Everett E, Tamimi H, Greer B, Swisher E, Paley P, Mandel L,
et al. The effect of body mass index on clinical/pathologic
features, surgical morbidity, and outcome in patients with
endometrial cancer. Gynecol Oncol 2003;90:150-7.

Modesitt SC, Tian C, Kryscio R, Thigpen JT, Randall ME,
Gallion HH, et al. Impact of body mass index on treatment
outcomes in endometrial cancer patients receiving doxorubicin
and cisplatin: A gynecologic oncology group study. Gynecol
Oncol 2007;105:59-65.

Dossus L, Allen N, Kaaks R, Bakken K, Lund E, Tjonneland A,
et al. Reproductive risk factors and endometrial cancer: The

14.

15.

16.

17.

18.

19.

20.

European prospective investigation into cancer and nutrition.
Int ] Cancer 2010;127:442-51.

Anderson KE, Anderson E, Mink PJ, Hong CP, Kushi LH,
Sellers TA, et al. Diabetes and endometrial cancer in the Iowa
women’s health study. Cancer Epidemiol Biomarkers Prev
2001;10:611-6.

Lucenteforte E, Bosetti C, Talamini R, Montella M,
Zucchetto A, Pelucchi C, et al. Diabetes and endometrial
cancer: Effect modification by body weight, physical activity
and hypertension. Br ] Cancer 2007;97:995-8.

Dotters DJ. Preoperative CA 125 in endometrial cancer: Is it
useful? Am J Obstet Gynecol 2000;182:1328-34.

Sebastianelli A, Renaud MC, Grégoire ], Roy M, Plante M.
Preoperative CA 125 tumour marker in endometrial cancer:
Correlation with advanced stage disease. ] Obstet Gynaecol
Can 2010;32:856-60.

Kato R, Hasegawa K, Ishii R, Owaki A, Torii Y, Oe S, et al.
Human epidermal growth factor receptor-2 overexpression and
amplification in metastatic and recurrent high grade or Type 2
endometrial carcinomas. Onco Targets Ther 2013;6:1065-71.
Halle MK, Tangen IL, Berg HF, Hoivik EA, Mauland KK,
Kusonmano K, et al. HER2 expression patterns in paired
primary and metastatic endometrial cancer lesions. Br ]
Cancer 2018;118:378-87.

Peir6 G, Mayr D, Hillemanns P, Lohrs U, Diebold J. Analysis
of HER-2/neu amplification in endometrial carcinoma
by chromogenic in situ hybridization. Correlation with
fluorescence in situ hybridization, HER-2/neu, p53 and Ki-67
protein expression, and outcome. Mod Pathol 2004;17:227-87.

How to cite this article: Shekhar B, Kumar S, Mathur S, Singhal S, Meena J,
Sharma DN, et al. Evaluation of prevalence and prognostic significance of
human epidermal growth factor receptor 2/neu expression in
carcinoma endometrium. Int ] Mol Immuno Oncol 2020;5(1):8-13.

NEWS - FUTURE ONCOLOGY CONFERENCES OF IMPORTANCE

1)

2)

3)

4)

5)

5% Molecular Oncology Society Conference, Patna - 22" & 23" February 2020 - Dr Arvind Kumar. For further

information please contact info@kavinacreations.com

42 Indian Cooperative Oncology Society Conference, Hyderabad - 13" to 15" March 2020 - Dr C Sairam. For further

information please contact info@kavinacreations.com

12" Annual Conference of the Indian Society of Neuro-Oncology, Bhubaneswar, 9" to 12" April 2020 - Dr Sanjib
Kumar Mishra - Utkal Hospital. For further information please contact info@kavinacreations.com

Oncology Gold Standard Stars, Bengaluru - 25" & 26™ April 2020 - Dr Rajeev Iyengar, Dr Mangesh Kamath & Dr
Prashant Mehta. For further information please contact info@kavinacreations.com

4™ Leadership in Immunoncology Network - April/May 2020 For further information please contact info@

kavinacreations.com

International Journal of Molecular and Immuno Oncology « Volume 5 « Issue 1 « January-April 2020 | 13





