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Abstract

Aim: Wilms tumor (WT) is the most frequent type of pediatric renal tumors.
Her/2 is an oncoprotein, its over-expression revealed to play a very vital role
in the progress and improvement of certain tumors. This study evaluates the
possible role of Her/2 as a prognostic indicator in formerly treated WT. Me-
thod: Immunohistochemical expression of Her/2 was studied in paraffin ma-
terial of 40 WT patients followed SIOP 9 protocol. Patients’ medical records
reviewed for clinical, pathological and outcome data and correlated with
HER2 expression. Additional 15 samples of normal surrounding kidney tissue
specimens were included. Results: Her/2 was often expressed in normal kid-
ney tissue (renal tubules but not glomeruli) and at variable levels in the three
elements of WT. At a median of 84 months, 70% of patients are living and
under follow-up, surgical stage and pathologic subtypes were the only two
factors significantly affect the outcome of our patients (p = 0.000, p = 0.007 &
P =0.004, p=0.005 for OS (Overall survival) and DFS (Disease Free survival)
respectively). Her/2 expression was associated with epithelial differentiation
(p < 0.001). There was non-significant effect of Her/2 expression on OS or
DFS of studied group. Conclusion: while the major progress in studying bi-
ology of WT, stage and pathological subtype continues the only predictive
factors of significant value affecting the outcome of patients with WT. There
was important association between Her/2 expression and histological diffe-
rentiation in formerly treated Wilms tumor. Non-conclusive results regarding
influence of Her/2 expression on the result of WT patients were found.
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1. Introduction

The most common of the tumors in childhood are Wilms tumor (WT). Also,
WT is the second most common malignant retroperitoneal tumor [1]. The total
survival rate for WT is about 90% [2]. A multidisciplinary approach in keeping
with rules of National Wilms’ Tumor Study Group (NWTSG) and International
Society of Pediatric Oncology (SIOP) for the treatment of WT has considerably
contributed to those results. However, WT is known for its unpredictable ten-
dency of recurrence or metastasizing, sometimes years after primary treatment
[3]. The most important predictors of treatment insufficiency for children with
WT are tumor histology and stage of disease, each of that are used to stratify pa-
tients for appropriate modern therapeutic protocols [4] [5].

The preoperative chemotherapy for WT treatment is increasingly being pop-
ular. The SIOP in Europe exhibited that preoperative chemotherapy facilitated
surgery and reduced the occurrence of tumor spillage at the time of surgery and
this will result in a good survival outcome [6]. Meanwhile, it doesn’t significantly
obscure important histopathologic parameters [7] [8].

A vast amount of prognostic markers in WT has been reviewed [9] [10] but
no biological marker providing consistent predictive information regarding the
clinical outcome was found. Tumor-specific loss of heterozygosity (LOH) for
chromosome 1p or 16q has shown to be related to with a poorer prognosis in
favorable-histology WT entered in NWTS-5 [11].

More recently, amplification or over-expression of some markers such as
Her/2 (human epidermal growth factor receptor 2), which is an oncoprotein
[12], that normally mediated cellular growth, proliferation, survival and diffe-
rentiation through binding of growth factor ligands; [13] has been illustrated to
play a major role in the development and progression of invasive types of breast
cancer. Her/2 protein has become a vital biomarker and target among the most
significant advances in breast cancer therapeutics (about 30% of breast cancer
patients) [14]. Also, over-expression of Her/2 oncoprotein had been implicated
in the development of other types of tumors like ovary, GIT, prostate, lung,
Kidney, liver and bladder cancer to increase the metastatic potential and to
promote chemoresistance [15]. Her/2 expression in normal kidney tissue speci-
mens showed positive immunoreactivity within the cell membranes of renal tu-
bules, suggesting that this protein could be a normal membrane constituent of
epithelial renal tissue but not of glomeruli [12].

Few reports proposed that Her/2 expression in WT could be a marker for ep-
ithelial differentiation and its expression could be a perfect predictor of overall
survival and longer recurrence-free survival [16] [17]. Meanwhile, there have
been few papers published to give insight into possible different expression pat-
terns of Her/2 in patients previously treated with chemotherapy.

The goal of the this study is to evaluate the expression patterns and the prog-
nostic significance of Her/2 in a set of patients with WT preoperatively treated

with chemotherapy to investigate its relation to other prognostic factor and its
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impact on treatment reaction and survival outcome.

2. Patients and Methods
2.1. Patients and Sample Selection

The clinical and pathological data were reviewed from medical records of forty
patients with WT preoperatively treated by chemotherapy, followed by neph-
rectomy and postoperative chemotherapy, according to the SIOP 9 protocol at
Department of Pediatric and Surgical Oncology, South Egypt Cancer Institute,
Assiut University. The median follow up for patients was 84 months.

1) Inclusion Criteria

a) All patients between 1 year and 18 years;

b) Received neoadjuvant chemotherapy.

2) Exclusion Criteria

a) Patients previously operated outside our institute;

b) Patients younger than 1 year old.

2.2. Histopathology

All specimens were formalin fixed paraffin embedded. The H & E stained slides
were reviewed to determine predominant cell type, histological differentiation

and stage. Adjacent control (normal) kidney tissue was available for 15 cases.

2.3. Immunohistochemistry

Immunohistochemistry for Her/2 was done according to manufacturer’s proto-
col. Briefly, 4 microns sections were cut from paraffin blocks and placed on
coated slides. Then sections were deparaffinized and rehydrated in descending
grades of ethanol, and were subjected to blocking of endogenous peroxidase ac-
tivity using H,O, (hydrogen peroxide) for 5 min. Antigen retrieval was done by
heating the slides in citrate buffer 10% for 12 min. After cooling in room tem-
perature, the slides were incubated overnight at 4C with primary antibody
(mouse monoclonal antibody) against Her/2 antigen at a concentration 1\50
(her/2-neu Ab-17 (clone €2-4001 + 3b5 Thermoscietific, USA). The slides were
then incubated for 10 min with biotinylated goat antipolyvalent followed by
streptavidin peroxidase for another 10 min. The slides were washed three times
with PBS between each step and the other. Diaminobenzidine were applied for 5
min. The slides were rinsed in distilled water, counterstained with Mayer’s hea-
matoxylin, dehydrated and mounted. Negative control slides were done by de-
leting primary antibody. Sections from breast carcinoma were stained as positive

control.

2.4. Evaluation of Immunohistochemistry

Staining for Her/2 was membranous with some cytoplasmic staining. Only
membranous staining was considered as positive. Evaluation was done accord-
ing to ASCO/CAP 2013 scoring criteria [18].
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IHC 0 = no staining or incomplete membrane staining and faint/barely per-
ceptible membrane staining in <10% of tumor cells.

IHC 1+ = faint/barely perceptible incomplete membrane staining in >10% of
tumor cells.

IHC 2+ = circumferential, incomplete and/or weak/moderate membrane
staining in >10% of tumor cells or complete and circumferential intense mem-
brane staining in <10% of tumor cells IHC 3+ = complete and intense staining
of >10% of tumor cells.

Scores 0 and 1 are considered as negative and scores 2 and 3 are considered
positive.

2.5. Statistical Analysis

Data was analyzed using SPSS version 21 (IBM Corporation). Data was de-
scribed as number and percentage for categorical data. For quantitative data
(age), it was described using mean and standard deviation. To evaluate differ-
ence between groups, we used: Chi square for categorical data and Student t-test
for quantitative data.

Survival analysis [overall survival (OS) and disease free survival (DFS)] was
done using Kaplan Meier. Log Rank test was done to detect the significance of

difference between groups. P value was considered significant if it is <0.05.

3. Results

The current study included 40 patients; 16 males and 24 females. The patients
were 6 to 96 months of age; the median age at time of diagnosis was 24 months.
One patient had horseshoe kidney, two patients had genitourinary malforma-
tion. Thirty eight tumors were removed from patients with a localized disease at
diagnosis. One case showed bilateral nephroblastoma and another case pre-
sented with metastasis at the time of diagnosis. All patients were treated by
neoadjuvant chemotherapy before nephrectomy according to SIOP 9 protocol.
Most of our cases had stage I (29/40) (72.5%) followed by stage III&II (5/40 &
4/40 respectively).

All studied tumor specimens (according to SIOP 9 protocol) were interme-
diate risk WT (12 cases were epithelial predominant, 13 blastemal predominant,
4 stromal predominant and 11 cases were mixed). None of our cases had dis-
played any anaplastic features. According to histological differentiation: epi-
thelial element was identified in 37 (92.5%) of cases, Blastemal in 35 (87.5%) of

cases and mesenchymal or stromal element in 32 (80%) of cases.

Patterns of Her/2 Expression and Prognosis

Normal kidney tissue showed that Her/2 was expressed in collecting tubules and
to lesser extent in proximal and distal convoluted tubules. The glomeruli were
completely negative (Figure 1(a) and Figure 1(b)).

In Wilms tumor Her/2 expression varied according to cell type. In epithelial

element, 22 out of 37 cases (59.4%) showed positive expression of Her/2 (score 2
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Figure 1. Immunohistochemical expression of Her/2 in normal Kidney ((a) & (b)), epi-
thelial ((c) & (d)), stromal ((e) & (f)) and blastemal elements ((g) & (h)). (IHC (A) & (e)
%100, (b), (c), (d), (f), (g), (h) x400).

and 3) and 15 cases showed negative expression (scores 0 and 1). In blastemal
element Her/2 was expressed in 8 out of 35 cases (22.9%) as no cases showed
score 3 and was negative in 27 cases (77.9%). In stromal element only week ex-
pression (score 1) was detected in 25% of cases (Table 1) and (Figures 1(c)-(h)).
Although cytoplasmic expression was shown in some cases, only membranous
staining was considered as positive.

Seventy percent of cases were surviving and under follow up at a median of 84
months, the mean OS of the studied cases was 117.425 + 10.335 months (95% CI
65.4 - 89.3) and the mean DFS was 115.225 + 10.853 months (95% CI 65.4 - 89.3).
Surgical stage and histopathologic subtypes were the merely two factors among
other clinic-pathological factors that considerably affect the result of our patients
(p=0.001, p=0.007 and p = 0.004, p = 0.005 for OS and DFS respectively), and
by doing multiple cox regression analysis stage was the only significant factor
that related to OS (p = 0.005) and DFS (p = 0.004) (Figure 2 and Figure 3).

When we studied the relation among the expression of Her/2 and clinicopa-
thological variables, significant association was detected between histological
differentiation and Her/2 expression as nearly 60% of epithelial elements had
expressed Her/2 versus 22.9% & 0% for blastemal and stromal elements respec-
tively (p < 0.001).

However no significant relation was detected between Her/2 expression and
other studied factors (age, gender, predominant type and stage).

Also, we found that Her/2 expression had non-significant effect on OS of our
patients as we reported that among the 25 patients who expressed Her 2 on their
tumor cells 72% survive versus 66.7% in those with negative expression the
mean survival was (120.280 *+ 12.799 and 105.867 + 15.454 for both group re-
spectively; p = 0.8). Similar case was reported considering the DFS; the mean
was 117.6 + 13.60 vs. 102.867 + 16.308 for those with +v expression vs. —ve ex-
pression; p = 0.729).

4. Discussion

Wilms tumor is classified as a primitive, multi-linage malignancy of embryonic
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Figure 2. Overall survival of the study group WT patients: (a) for the different stages post
chemotherapy; (b) for the different pathologic subtypes.
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Figure 3. Disease free survival of the study group WT patients: (a) for the different stages

post chemotherapy; (b) for the different pathologic subtypes.
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Table 1. Expression of Her/2 in different cell types.

Immunohistochemistry score of Her/2

Pvalue Total +3 2 +1 0 Type of cells
N (%) N (%) N (%) N (%)
37 6(16.2) 16 (43.2) 3(8.1) 12 (32.4) Epithelial
<0.001 35 0(0) 8(22.9) 4(11.4) 23 (65.7) Blastemal
32 0 (0) 0 (0) 8 (25) 24 (75) Stromal

renal precursors. Furthermore, it has histological features similar to the devel-
oping normal kidney, and is usually cited as a case of impaired differentiation in
tumorigenesis [19]. The three histologic components of WT (blastemal, epitheli-
al and stromal) have completely different proliferating potential and every com-
ponent might have different proliferating activity in each different histological
types of WT [19].

Her/2, is an oncoprotein [11], that mediated cellular growth, proliferation,
survival and differentiation through the binding of growth factor ligands [12]. In
the last years there has been great attention in the Her/2 proto-oncogene con-
cerning tumor biology [20]. The presence of epidermal growth factor receptor
(EGFR) has been found in normal kidney during development [21] and is essen-
tial for tubulogenesis [22]. Amplification or over-expression of this oncogene
has been reported to play a major role in the development or progression of cer-
tain aggressive types of breast cancer [13].

Although reports suggested that Her/2 expression in WT is also a marker for
epithelial and homologous differentiation and its expression may be a predictor
for better overall survival and longer recurrence free survival [16] [17]. However,
limited published data are available about the possible variations within the ex-
pression patterns of Her/2 in tumors of patients receiving chemotherapy.

In this study, we evaluated the expression patterns of Her/2; using immuno-
histochemistry in different components of post-chemotherapy WT specimens,
and investigated its relationship to other prognostic factor as well as its impact
on survival outcomes and treatment response to compare it with the available
reports regarding these issues.

Salem et al, [16] Rivera & Haber [20] and Ragab et al [17] had proposed that
Her/2 might be one of the chemical directors of ureteric bud variation during
nephrogenesis. After they had detected expression of Her/2 in control (normal)
kidney tissue specimens with positive immunoreactivity in the cell membranes
of renal tubules, and suggested that Her/2 protein is a normal constituent of
membrane of epithelial renal tissue but not of glomeruli. This result is compati-
ble with our results as Her/2 was expressed in the renal tubular structures but
not the glomeruli.

In previously treated WT samples of our studied group, the staining patterns
appear to differ regarding each component. Her/2 protein expression in immu-

noreactive epithelial cells was (59.4%) followed by blastemal element (22.9%),
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whereas the stromal constituent showed only weak expression (+1). There was
statistically significant association between Her/2 expression and epithelial dif-
ferentiation (p < 0.001). Similar finding have been reported in previously treated
WT samples and in non-treated patients as well [15] [16] [17]. Salem et al. [16]
suggested that as high levels of HER/2 detected in control (normal) kidney tissue
and in tumors with epithelial differentiation, so HER/2 is a growth factor re-
quired for generation of epithelial component and other growth factors may be
needed for blastemal and stromal differentiation. However their study included
non-treated cases only.

Some of our cases have shown cytoplasmic expression of Her/2. Although cy-
toplasmic expression of Her/2 has been stated in many other tumors as colon
adenocarcinoma [23] and Ewing’s sarcoma [24], possible correlation of this ex-
pression with patient endurance and response to therapy has not been evaluated.

Wilms’ tumor is a curable disease and more than 90% of patients live 4 years
after diagnosis [25] [26]. In this study, 70% of the studied cases were survived
and under follow up at median follow up of 7 years, the mean OS of the studied
cases was 117.425 + 10.335 months (95% CI 65.4 - 89.3) and the mean DFS was
115.225 + 10.853 months (95% CI 65.4 - 89.3).

Several factors were considered in the prognosis of WT; with early stage and
favorable pathology being the most important predictors for survival [27] [28]
[29] [30]. We reported that surgical stage and pathologic subtypes were the only
two factor among other demo-clinic-pathological factors that significantly affect
the outcome of our patients (p = 0.000, p = 0.007 & p = 0.004, p = 0.005 for OS
and DFS respectively).

The biologic behavior of WT is difficult to prognosticate on the basis of his-
topathology findings only [3]. Although the last two decades had carried
progress in the Her/2 proto-oncogene regarding tumor biology to an extent that
Yokoi et al. [31] suggested that cerbB-2 in an in vivo model may serve as a the-
rapeutic target. However, the possible prognostic effect of this marker in WTs
and its relationship to other clinic-pathological features or its influence either on
response to chemotherapy or clinical outcome is still not obvious. In this study,
we investigated the relation between Her/2 expression and other prognostic fac-
tors as well as its impact on survival outcomes and treatment response of pre-
viously treated WT samples. According to our results, we reported that Her/2
expression was not significantly affect the outcome of our patients (p = 0.72 & p
= 0.8 for OS and DFS respectively. This is in agree with the results reported by
Ghanem et al [3] who suggested that c-erb B2 of no prognostic impact on the
clinical outcome of patients and may not play a vital role in the aggressive beha-
vior of WT in a similar study set of patients (previously treated with chemothe-
rapy). In contrast, Salem et al. [16] suggested that an over-expression of Her/2
might be associated with a perfect prognosis in WT; (however, it was difficult to
conclude that due to few number of cases under study) and Ragab et al [17] who
reported a good impact of Her/2 on overall and recurrence free survival of their

patients. And before jumping to explain this controversy in the results by the
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exposure of the samples in this study and Ghanem et al’s [3] to chemotherapy,
we found that the expression pattern of Her/2 among both groups (previously
treated vs. previously non treated samples) was similar as mentioned earlier in
this report. Also, in an additional study of a set of patients getting no chemothe-
rapy before surgery by Ghanem et al. [3] Similar results were gained which made
him suggests that chemotherapeutic treatment didn’t significantly affect the pre-

dictive value of the studied markers.

5. Conclusion

Although the major progress in studying of biology of wilms’ tumor, stage and
pathologic subtype remains the only predictive factors of significant value when
talking about the result of patients with wilms’ tumor. Although there is a sig-
nificant association between Her/2 expression and cell differentiation, as we see
inconclusive results regarding the influence of Her/2 expression on the result of
patients with WT either previously treated with chemotherapy or untreated have
been established, and more conclusive results may be obtained with multina-
tional or international studies to include improved numbers of patients that can

give accurate results.

Conflict of Interest Statement

No conflict of interest regarding this issue.

Acknowledgments

The authors thank dr Mikahil N for his help in statistical analysis.

References

[1] Miller, RW., Young, Jr., ].L. and Novakovic, B. (1995) Childhood Cancer. Cancer,
75, 395-405.
https://doi.org/10.1002/1097-0142(19950101)75:1+<395::AID-CNCR2820751321>3.
0.CO;2-W

[2] Egeler, R., Wolff, J., Anderson, R. and Coppes, M. (1999) Long-Term Complica-
tions and Post-Treatment Follow-Up of Patients with Wilms’ Tumor. Seminars in
Urologic Oncology, 17, 55-61.

[3] Ghanem, M.A., Van Der Kwast, T.H., Den Hollander, J.C., Sudaryo, M.K., Mathoe-
ra, R.B., Van den Heuvel, M.M., Noordzij, M.A., Nijman, R.J.M. and van Steen-
brugge, G.J. (2001) Expression and Prognostic Value of Epidermal Growth Factor
Receptor, Transforming Growth Factor-a, and c-erbB-2 in Nephroblastoma. Can-
cer, 92, 3120-3129.
https://doi.org/10.1002/1097-0142(20011215)92:12<3120::AID-CNCR10173>3.0.C
0;2-2

[4] Beckwith, J.B. and Palmer, N.F. (1978) Histopathology and Prognosis of Wilms’
Tumour. Cancer, 41, 1937-1948.
https://doi.org/10.1002/1097-0142(197805)41:5<1937::AID-CNCR2820410538>3.0.
CO;2-U

[5] Breslow, N.B., Churchill, G., Beckwith, J.B., Fernbach, D.]., Othersonm, H.B., Tefft,

DOI: 10.4236/jct.2017.89070

810 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2017.89070
https://doi.org/10.1002/1097-0142(19950101)75:1+%3C395::AID-CNCR2820751321%3E3.0.CO;2-W
https://doi.org/10.1002/1097-0142(19950101)75:1+%3C395::AID-CNCR2820751321%3E3.0.CO;2-W
https://doi.org/10.1002/1097-0142(20011215)92:12%3C3120::AID-CNCR10173%3E3.0.CO;2-2
https://doi.org/10.1002/1097-0142(20011215)92:12%3C3120::AID-CNCR10173%3E3.0.CO;2-2
https://doi.org/10.1002/1097-0142(197805)41:5%3C1937::AID-CNCR2820410538%3E3.0.CO;2-U
https://doi.org/10.1002/1097-0142(197805)41:5%3C1937::AID-CNCR2820410538%3E3.0.CO;2-U

H. A. Sayed et al.

(8]

[10]

(12]

(13]

(14]

(15]

(16]

M. and D’Angio, G.J. (1985) Prognosis for Wilms’ Tumor Patients with Nonmetas-
tatic Disease at Diagnosis: Results of the Second National Wilms’ Tumour Study.
Journal of Clinical Oncology, 3, 521-531. https://doi.org/10.1200/JCO.1985.3.4.521

Lemerle, J., Voute, P.A., Tournade, M.F., Delemarre, J.F., Jereb, B., Ashtrom, L.,
Flamant, R. and Gerard-Marchant, R. (1976) Preoperative versus Postoperative Ra-
diotherapy, Single Versus Multiple Courses of Actinomycin D, in the Treatment of
Wilms’ Tumour: Preliminary Results of a Controlled Clinical Trial Conducted by
the International Society of Paediatric Oncology (SIOP). Cancer, 38, 647-654.
https://doi.org/10.1002/1097-0142(197608)38:2<647::AID-CNCR2820380204>3.0.C
0;2-C

Burger, D., Feickert, H.J. and Mildenberger, H. (1986) Current Status of Nephrob-
lastoma Treatment. Malignant Neoplasms in Childhood. Karger, New York,
224-242.

Lemerle, J., Vou"te, P.A., Tournade, M.F., Rodary, C., Delemarre, J.F., Sarrazin, D.,
Burgers, .M., Sandstedt, B., Mildenberger, H., Carli, M., Jereb, B. and Moor-
man-Voestermans, C.G.M. (1983) Effectiveness of Preoperative Chemotherapy in
Wilms’ Tumour: Results of an International Society of Paediatric Oncology (SIOP)
Clinical Trial. Journal of Clinical Oncology, 1, 604-609.
https://doi.org/10.1200/JC0O.1983.1.10.604

Ghanem, M.A,, van Steenbrugge, G.J., Nijman, R.J. and van der Kwast, T.H. (2005)
Prognostic Makers in Nepphroblastoma (Wilms’ Tumor). Urology; 65, 1047-1054.
https://doi.org/10.1016/j.urology.2004.12.005

Wittann, S., Wunder, C., Zirn, B., Furtwangler, R., Wegert, J., et al (2008) New
Prognostic Markers Revealed by Evaluation of Genes Correlated with Clinical Pa-
rameters in Wilms’ Tumor. Genes Chromosomes Cancer, 47, 386-395.
https://doi.org/10.1002/gcc.20544

Grundy, P.B., Breslow, N.E., Perlman, E., et al (2005) National Wilms’ Tumor
Study Group. Loss of Heterozigosity for Chromosomes 1p and 16q Is an Advers
Prognostic Factor in Faveroble Histology Wilms Tumor a Report from the National
Wilms’ Tumor Study Group. Journal of Clinical Oncology, 23, 7312-7321.
https://doi.org/10.1200/JCO.2005.01.2799

Potti, A., Forseen, S., Koka, V., et al. (2004) Determination of HER-2/neu Overex-
pression and Clinical Predictors of Survival in a Cohort of 347 Patients with Prima-
ry Malignant Brain Tumors. Cancer Investigation, 22, 537-544.
https://doi.org/10.1081/CNV-200026523

Meert, A., Martin, B., Paesmans, M., et al (2003) The Role of HER2/neu Expression
on the Survival of Patients with Lung Cancer: A Systemic Review of the Literature.
British Journal of Cancer, 89, 959-965. https://doi.org/10.1038/sj.bjc.6601252

Mitri, Z., Constantine, T. and O’Regan, R. (2012) The HER2 Receptor in Breast
Cancer: Pathophysiology, Clinical Use, and New Advances in Therapy. Chemothe-
rapy Research and Practice, 2012, Article ID: 743193.
https://doi.org/10.1155/2012/743193

Van de Vijver, M. (2001) Assessment of the Need and Appropriate Method for
Testing for the Human Epidermal Growth Factor Receptor-2(HER2). European
Journal of Cancer, 37, 11-17.

Salem, M., Kinoshita, Y., Tajiri, T., et al (2006) Association between the HER2 Ex-
pression and Histological Differentiation in Wilms Tumor. Pediatric Surgery Inter-
national, 22, 891-896. https://doi.org/10.1007/s00383-006-1762-0

DOI: 10.4236/jct.2017.89070

811 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2017.89070
https://doi.org/10.1200/JCO.1985.3.4.521
https://doi.org/10.1002/1097-0142(197608)38:2%3C647::AID-CNCR2820380204%3E3.0.CO;2-C
https://doi.org/10.1002/1097-0142(197608)38:2%3C647::AID-CNCR2820380204%3E3.0.CO;2-C
https://doi.org/10.1200/JCO.1983.1.10.604
https://doi.org/10.1016/j.urology.2004.12.005
https://doi.org/10.1002/gcc.20544
https://doi.org/10.1200/JCO.2005.01.2799
https://doi.org/10.1081/CNV-200026523
https://doi.org/10.1038/sj.bjc.6601252
https://doi.org/10.1155/2012/743193
https://doi.org/10.1007/s00383-006-1762-0

H. A. Sayed et al.

(17]

[22]

(23]

(25]

(29]

Ragab, S.M., Samaka, R.M. and Shams, T.M. (2010) HER2/neu Expression: A Pre-
dictor for Differentiation and Survival in Children with Wilms Tumor. Pathology
and Oncology Research, 16, 61-67. https://doi.org/10.1007/s12253-009-9188-3

Wolff, A.C., Hammond, M.E., Hicks, D.G., Dowsett, M., McShane, L.M., Allison,
K.H., Allred, D.C,, Bartlett, ].M., Bilous, M., Fitzgibbons, P., et al (2013) Recom-
mendations for Human Epidermal Growth Factor Receptor 2 Testing in Breast
Cancer: American Society of Clinical Oncology/College of American Pathologists
Clinical Practice Guideline Update. Journal of Clinical Oncology, 31, 3997-4013.
https://doi.org/10.1200/JC0O.2013.50.9984

Rivera, M. and Haber, D. (2005) Wilms Tumor; Connecting Tumorigenesis and
Organ Development in the Kidney. Nature Reviews/ Cancer, 5, 699-713.
https://doi.org/10.1038/nrc1696

Yokoi, A., McCrudden, K., Huang, J., et al (2003) Human Epidermal Growth Fac-
tor Receptor Signaling Contributes to Tumor Growth via Angiogenesis in

her2/neu-Expressing Experimental Wilms’ Tumor. Journal of Pediatric Surgery, 38,
1569-1573.

Matth, L., Bianchi, F., Prato, L., et al (2001) Renal Cell Cultures for the Study of
Growth Factor Interactions Underlying Kidney Organogenesis. In Vitro Cellular &
Developmental Biology— Animal, 37, 251-258. https://doi.org/10.1007/BF02577538

Taub, M., Wang, Y. and Szczesny, T. (1990) Epidermal Growth Factor or Trans-
forming Growth Factor a Is Required for Kidney Tubulogenesis in Matrigel Cul-
tures in Serum-Free Medium. Proceedings of the National Academy of Sciences, 87,
4002-4006. https://doi.org/10.1073/pnas.87.10.4002

Farzand, S., Siddique, T., Saba, K. and Bukhari, M.H. (2014) Frequency of
HER2/neu Overexpression in Adenocarcinoma of the Gastrointestinal System.
World Journal of Gastroenterology, 20, 5889-5896.
https://doi.org/10.3748/wjg.v20.i19.5889

Elwy, D., Abd el-aziz, A., El-sheikh, S., et a/ (2012) Immunohistochemical Expres-
sion of HER2/neu in Colorectal Carcinoma. The Medical Journal of Cairo Univer-
sity, 80, 467-477.

Navarro, S., Giraudo, P., Karselade, A.IL, et a/ (2007) Immunophenotypic Profile of
Biomarkers Related to Anti-Apoptotic and Neural Development Pathways in the
Ewing’s Family of Tumors (EFT) and Their Therapeutic Implications. Anticancer
Research, 27, 2457-2463.

Green, D. (2007) Children’s Oncology Group: Phase III Multimodality Therapy
Based on Histology, Stage, Age, and Tumor Size in Children with Wilms’ Tumor,
Clear Cell Sarcoma of the Kidney, or Rhabdoid Tumors of the Kidney, COG-Q9401,
Clinical Trial, Completed. PDQ Clinical Trial.

Lanzkowsky, P. (2005) Wilms Tumor: Manual of Pediatric Hematology and On-
cology. 4th Edition, Elsevier Academic Press, Ch. 19, 548-560.

Perlman, E., Grosfeld, J., Togashi, K. and Boccon-Gibod, L. (2004) Nephroblastoma.
In: Eble, N,, Sauter, G., Epistein, J., Eds., Pathology and Genetics of Tumors of the
Urinary System and Male Genital Organs, IARC Press, Lyon, Ch. 1, 48-52.

Mitchell, C., Jones, P., Kelsey, A., et al (2000) The Treatment of Wilms’ Tumour:
Results of the United Kingdom Children’s Cancer Study Group (UKCCSG) Second
Wilms’ Tumour Study. British Journal of Cancer, 83, 602-608.
https://doi.org/10.1054/bjoc.2000.1338

Ritchey, M., Shamberger, R., Haase, G., et al (2001) Surgical Complications after
Primary Nephrectomy for Wilms’ Tumor: Report from the National Wilms’ Tumor

DOI: 10.4236/jct.2017.89070

812 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2017.89070
https://doi.org/10.1007/s12253-009-9188-3
https://doi.org/10.1200/JCO.2013.50.9984
https://doi.org/10.1038/nrc1696
https://doi.org/10.1007/BF02577538
https://doi.org/10.1073/pnas.87.10.4002
https://doi.org/10.3748/wjg.v20.i19.5889
https://doi.org/10.1054/bjoc.2000.1338

H. A. Sayed et al.

Study Group. Journal of the American College of Surgeons, 192, 63-68.

[31] Yokoi, A., McCrudden, K., Huang, J., et al (2003) Blockade of her2/neu Decreases
VEGF Expression but Does not Alter HIF-1 Distribution in Experimental Wilms
Tumor. Oncology Reports, 10, 1271-1274.

¥
0:;5: Scientific Research Publishing

Submit or recommend next manuscript to SCIRP and we will provide best
service for you:

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.
A wide selection of journals (inclusive of 9 subjects, more than 200 journals)
Providing 24-hour high-quality service

User-friendly online submission system

Fair and swift peer-review system

Efficient typesetting and proofreading procedure

Display of the result of downloads and visits, as well as the number of cited articles
Maximum dissemination of your research work

Submit your manuscript at: http://papersubmission.scirp.org/

Or contact jct@scirp.org

DOI: 10.4236/jct.2017.89070 813 Journal of Cancer Therapy


https://doi.org/10.4236/jct.2017.89070
http://papersubmission.scirp.org/
mailto:jct@scirp.org

	Prognostic Impact of HER/2 Expression on Survival of Preoperatively Treated Children with Wilms Tumor at South Egypt
	Abstract
	Keywords
	1. Introduction
	2. Patients and Methods
	2.1. Patients and Sample Selection
	2.2. Histopathology
	2.3. Immunohistochemistry
	2.4. Evaluation of Immunohistochemistry
	2.5. Statistical Analysis

	3. Results
	Patterns of Her/2 Expression and Prognosis

	4. Discussion
	5. Conclusion
	Conflict of Interest Statement
	Acknowledgments
	References

