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ABSTRACT

Objective: To determine the frequency of PAXS8 expression in cases of primary renal cell carcinoma (RCC) and its association
with patient demographics and tumor type.

Study Design: Cross sectional study.

Place and Duration of Study: Department of Histopathology, Armed Forces Institute of Pathology, Rawalpindi, from Jun 2016
to Jun 2017.

Methodology: After ethics approval, 57 cases were selected by non probability consecutive sampling. Inclusion criteria was
diagnosis of primary renal cell carcinoma of all histological types, in both genders, among adults aged >18 years. Exclusion
criteria were poorly fixed specimens and metastatic renal cell carcinoma. The main outcome measure was PAXS8 frequency in
renal cell carcinoma. The secondary outcome measure was correlation of PAX8 expression with age, gender, tumor type and
grade. Data was entered and analyzed on Statistical Package for the Social Sciences.

Results: Out of 57 cases, majority were males 37, (64.9%). The mean age was 55.35 + 12.60 years. Clear cell carcinoma was the
most frequent histopathologic variant in 47 (81%) cases followed by papillary carcinoma in 6 (10.2%), chromophobe cell
carcinoma 2 (3.5%), sarcomatoid renal carcinoma 1 (1.75%) and mucinous tubular and spindle cell carcinoma 1 (1.75%). PAX8
expression was positive in 52 (91.2%). No significant difference was found in the frequency of PAX8 expression across age
(p=0.321), gender (p=1.00) and tumor type (p=1.00). There was significant difference seen across tumor grade p=0.03.
Conclusion: PAXS is an important additional diagnostic marker for renal cell carcinoma. It can be recommended for inclusion
in immunohistochemical panel for diagnosis of primary renal neoplasms in histopathology laboratory settings.
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INTRODUCTION PAX genes are a family of cell lineage-restricted

In the western countries, renal cell carcinoma  transcription factors. These play a fundamental role
(RCQ) is the 10t most common cancer. Incidence of ~ in organogenesis and are regulatoryproteins. PAX8 is
RCC is higher in Whites as compared to Asians. RCC @ nephric lineage transcription factor that is critical for

occurs more frequently in male population in develo- ~ Organogenesis of kidney, thyroid gland and mullerian
ped countries!. In European Union, incidence of RCC ~ System. These proteins are required for cell growth
is 15.8 per 100000 in males and 7.1 per 100000 in fema- and differentiation in embryonic tissues®. Recently
les. Globally, 270000 cases of renal tumors are diagno- ~ PAX8 has been shown to be expressed in a high per-
sed per year and 116000 people die fromthis disease. ~ centage in renal cell tumors. Review of literature
As compared to the western population, renal cell shows that in a study carried out in Texas USA, PAX8
carcinoma is 13t most common tumor worldwide2. expression was observed in 82% of primary renal cell

carcinomas’. A study done in China in 2013 showed

The risk f incl hic, lifestyl
e risk factors include demographic, lifestyle, that PAX8 has high sensitivity in diagnosing renal cell

iatrogenic and genetic®. The demographic factors are

race, age and gender. The incidence is substantially tumort®.

lower in Asian countries compared to United States. This study was done to assess the frequency of
The lowest incidences have been reported in African ~ PAX8 expression in primary renal cell carcinoma and
countries. In Europe and United States, incidence incr- determine the associations of PAX8 expression on
ease consistently with age*. The lifestyle factors are ob- ~ immunohistochemistry (IHC) in renal cell carcinoma.
esity and smoking. The iatrogenic factors are hypert- METHODOLOGY

ension, diabetes, acquired renal cystic disease and uri- A cross-sectional study was conducted in the
nary tract infection®. department of Histopathology, Armed Forces Institute

of Pathology (AFIP), Rawalpindi. It is a tertiary care
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approved by the ethics review committee of the insti-
tute. Total duration of the study was one year. Res-
earch work was carried out from June 2016 to June
2017.

Sample size of 57 was calculated with 95% con-
fidence level and 12% margin of error while taking
expected percentage of PAXS8 expression to be 82%3 in
patients with renal cell carcinoma. Sample size was
calculated using WHO sample size calculator.

Patients were selected by non-probability, conse-
cutive sampling. A total of 57 cases of renal cell carci-
noma were studied. Cases with ages 25-80 years from
both genders diagnosed with primary renal cell carci-
noma of all histological types were included in the
study. Exclusion criteria were biopsies from metastatic
sites of renal cell carcinoma and poorly fixed speci-
mens.

The data collection proforma of the patients with
RCC cases were selected as per inclusion criteria. Cli-
nical details like age, gender tumour grade and histo-
pathological details like tumour type were noted. The
formalin fixed paraffin embedded (FFPE) tissue sec-
tions of renal cell carcinoma were taken and PAX8 im-
munohistochemistry assay was performed.

For PAX8 immunohistochemistry the FFPE tis-
sue sections were cut at 3 pm thickness and placed on
clean glass slide with pre-attatched adhesive on its
surface. They were incubated at 58 degrees Celsius for
4 hours. The sections were deparaffinized with xylene
1 and 2, for 3 minutes each. They were rehydrated in
decreasing concentrations of alcohol, 90%, 80% and
70% for 3 minutes each followed by running tap water
for 5 seconds. The slides were placed in coplin jar with
0.01 M Tris-EDTA buffer at pH of 9.0.750 W. The dom-
estic microwave was used to treat the slides for 20-30
minutes for heat mediated antigen retrieval.

Slides were washed with distilled water for 20-40
minutes. After cooling down the sections, they were
brought to PBS at pH 7.3 for 5 minutes. PBS was was-
hed and excess was wiped off the sections. Endoge-
nous peroxidase activity blocked by incubating in
0.5% hydrogen peroxide in methanol for 5 minutes.
The slides were washed in three series of PBS, 2 minu-
tes each. Primary antibody (100 uL) of PAX8 (Clone by
Merck) was instilled on the sections and incubated for
60 minutes. The slides were again washed in three
series of PBS, for 60 minutes. Then they were incuba-
ted in avidin-biotin complex for 10 minutes. They
were rinsed with distilled water. They were incubated
in DAB (diaminobenzidine) substrate solution for 5
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minutes. Then the slides were washed with water and
counter stained with haematoxylin for 40 seconds. The
slides were dehydrated by placing them in increasing
concentrations of alcohol, 70%, 80%, 90% and 100%
alcohol for 3 minutes each. Clearing was done by
placing slides in xylene for 3 minutes. The slides were
mounted with Canada balsam.

All the collected data was entered and analyzed
through SPSS version 20.

Numerical variables like age was presented by
mean + SD. Categorical variables namely age, gender,
tumor type, tumor grade and PAX8 expression were
presented as frequency and percentages. Data was str-
atified for age, gender and type of carcinoma to add-
ress effect modifiers. Post stratification chi-square test
was applied taking p-value <0.05 as significant.

RESULTS

A total of 57 cases of renal cell carcinoma were
included in the study. The ages of patients ranged
from 25-80 years with mean age of 55.35 + 12.60 years.
In this study, most of the patients were in the 5% and
6t (75%) decade of life (table-I). Majority of the pati-
ents in this study were males 37 (64.9%) table-II.

Table-I: PAX8 expression and patient age (years).
Age groups in PAX8 Negative PAX8 Positive
years (n=5) (n=52)
25-50 years 4 (7%) 16 (28%)
51-80 years 1 (1.8%) 36 (63%)
Total Cases 5 52
Table-II: PAX8 expression and patient gender.

PAX8 Negative PAX8 Positive

(n=5) (n=52)

Male 3 (5.3%) 34 (59.7%)
Female 2 (3.5%) 18 (31.5%)
Total Cases 5 (8.8%) 52 (91.2%)

Table-III: PAX8 expression and renal cell carcinoma types.

PAXS8 Negative | PAXS8 Positive

(n=5) (n=52)
Clear cell RCC 5(8.7%) 42 (73.6%)
Papillary RCC 0 6 (10.5%)
Chromophobe RCC 0 2 (3.5%)
Sarcomatoid RCC 0 1(1.7%)
Mucinous tubular o
and spindle cell RCC 0 L{L.7%)

Renal cell carcinoma subtyping revealed that
clear cell carcinoma was the most frequent histopatho-
logic variant in 47 (81%) cases (fig-1). This was follo-
wed by papillary carcinoma which was observed in 6
cases (10.2%), chromphobe cell carcinoma 2 (3.5%) ca-
ses, sarcomatoid renal carcinoma 1 (1.75%), mucinous
tubular and spindle cell carcinoma 1 (1.75%) case
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(table-III). PAX8 expression was positive in 52 (91.2%)
patients (fig-2). There was no significant difference
found in the frequency of PAX8 expression across age
(p=0.321), gender (p=1.00) and tumor type (p=1.00)
groups. There was significant difference across tumor
grade (p=0.03) group seen.

Figure-2: PAXS8 expression in clear cell renal cell carcinoma
(PAXS8 THC 20x).

DISCUSSION

Paired-box genes (PAX) encode a family of nine
well-characterized paired-box transcription factors
(PAX1-9), which are critical for embryogenesis®. PAX
proteins are considered to be involved in regulation of
organogenesis and play an important role in mainte-
nance of pluripotency of stem cell populations during
human development. Among these paired-box genes,
it has been hypothesized that PAX8 has a crucial
role in the development of the thyroid gland, kidneys,
brain, eyes and Mullerian system in determining cell
fate as well as regulating expression of the suppressor
gene for Wilms' tumor®”10. Tacha et al® in 2011 have
reported that PAXS8 is not only expressed in thyroid,
kidneys, brain, eyes and Mullerian system but also
found in high levels in some specific types of tumors
of thyroid, kidneys and pancreatic neuroendocrine
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tumors. These facts indicate that PAX8 expression can
be used in screening and risk stratification of pati-
ents!. The existing research on the frequency of PAX8
expression in primary renal cell carcinoma was limited
but no such local published material was available
which necessitated the present study.

In present study, the mean age of the patients
was 55.35 + 12.60 years. Rana et al in 2015 reported
similar mean age of 52.38 £ 12.58 years among patients
presenting at Sheikh Zayed Hospital Lahore with re-
nal cell carcinoma’?. An analogous mean age of 55 + 15
years has also been reported by Sidharth et al, in 2011
among such patients in Nepal. Ray in 2016 reported
similar mean age of 52.79 + 13.47 years among Indian
patients with renal cell carcinoma while Oglio repor-
ted it to be 59 £ 12 years in Brazilian such patients!314,

Majority of the patients were aged between 53-80
years 37, (64.9%). Our observation is in line with that
of Rana et al who also noticed that 60% of the RCC
patients were aged 50 years and above. Sidharth et al
reported that 86% of the Nepalese patients with renal
cell carcinoma were aged above 40 years. Similar obs-
ervation was made by Ray et al in India who reported
that 73.33% of such patients were between 40-80 years
of agel.

In the present study, there were 37 (64.9%) male
and 20 (35.1%) female patients with a male to female
ratio of 1.9:1. A matching male predominance among
such patients has been observed by local study in
which the ratio reported was 1.5:1'3. Humera et al also
mentioned similar male dominance among such pati-
ents with male to female ratio of 2:1 at Jinnah Post
graduate Medical Centre Karachi®. Sidharth et al'3 in
Nepal (1.7:1), Ray et al in India* (2.1:1) and Oglio et al
in Brazil (2.7:1) also reported similar male predomi-
nance among patients of renal cell carcinoma’®.

Clear cell carcinoma was the most frequent and
was observed in 47 (81%) cases followed by papillary
carcinoma which was observed in 6 (10.2%) cases.
Humera reported similar frequency of clear cell (70%)
and papillary (16.66%) carcinoma among such patients
at Jinnah Postgraduate Medical Centre Karachi®®. A
similar frequency of clear cell (84%) and papillary
(12%) carcinoma has been reported previously in local
population by Rana'2.

PAX8 expression was positive in 52 (91.2%) cases.
No significant difference in the frequency of PAXS8
expression across age (p=0.321), gender (p=1.00) and
tumor type (p=1.00) groups was found. Although,
there was significant difference across tumor grade
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p=0.03 group was seen. A similar frequency of 82% to
89% has been reported for PAX8 expression by Ozcan
et al, among American patients with renal cell carcino-
ma?’. Knoepp et al, in 2012 also observed similar freq-
uency of 88.0% among American patients!’. Bar ef al in
2015 reported PAXS8 positivity of 96% in normal renal
tissue and 83% in renal tumors's. Overall intensity of
PAX8 expression was significantly higher in metastatic
RCC as compared to primary tumorsin their study
while Albadine et al, 2010 reported this frequency to be
90.0% in Turkey'017.19,

CONCLUSION

In our study, vast majority of patients with RCC
had PAXS8 expression with significant association to
tumor grade. PAX8 is an important additional diag-
nostic marker for RCC and can be considered for incl-
usion in immuno-histochemical panel to assist in diag-
nosis of primary renal neoplasms in histopathology
laboratory settings.
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