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Abstract

Background: In scenario of scant data literature, this study was conducted for progesterone receptor as future
hormone therapy in prostate lesions especially prostate cancer.

Introduction: Prostate cancer as leading cause of mortality, progesterone receptor to be envisaged as future adjunct
hormone therapy to reduce morbidity and mortality of prostate. Carcinoma prostate being heterogenous disease, not
much is known about biological behaviour of Progesterone receptors.

Material and methods: 40 cases of prostate, BHP, BHP with prostatitis, HGPIN and Adenocarcinoma were included
where expressions of Progesterone receptors was carried out immunohistochemically.

Conclusion: PR analysed as Good prognostic marker, can be authenticated as future adjunct hormone therapy, More
Studies required to authenticate it, Our study has been adjunct to that

Keywords: PR (progesterone receptors); ER (Estrogen receptors); IHC (immunohistochemistry); BHP (benign
hyperplasia prostate); ADC (Adenocarcinoma); HGPIN (High grade prostatic intraepithelial neoplasia)

1. Introduction

Prostate being largest vital accessory organ of male reproductive system, anatomically divided onto anterior, middle,
posterior and lateral lobes and Peripheral Zone (where most carcinomas arise, hence asymptomatic), central and
transistion zones (periurethral) , where benign hyperplasia prostate occurs and symptomatic) [1]. Histologically is a
tubuloalveolar organ, branching duct-acinar glandular system embedded in anteriorly placed fibromuscular stroma.
Microscopically epithelium is central luminal secretory and outer basal cell layer. Prostate is prone to many pathological
condtions like carcinoma , BHP, including inflammatory entities, prostatitis and Granulomatous prostatitis. More than
1 lesion can be in combination with each other, BHP (Benign hyperplasia Prostate) with Prostatitis. Prostate located in
front of rectum, below and behind base of bladder with seminal vesicles situated superior and posterior to prostate.
Role of Progesterone receptors in pathophysiology and biology of the prostate is in progress with ongoing added
literarature from future studies.
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PR, Progesterone receptors one of steroid hormone receptor family including androgen receptors (AR) and estrogen
receptors (ER), are intranuclear in their localization, are increasingly recognized for its role in prostatic pathological
and biological processes.

Protein occurs as 3 isoforms, PRA, PRB, PRC and 11 splice variants. PRB being full length receptor, whereas PRA is
truncated one lacking in 164 amino acids at N terminus, which are unique to PRB. These isoforms perform different
physiological functions. PRA may even inhibit PRB production.

PR can function by both genomic and non genomic modes of signalling and may determine relevance and validity of PR
in progression, prognosis and management of prostate cancers.

PR get expressed in prostate stroma and epithelium and their expression can indicate its role in prostate diseases. PR
localization in healthy prostate and its various lesions is well carried through widely accepted staining technique of IHC.

IHC, a scientific laboratory technique, includes highly specific binding between antibody and its target antigen,
providing visual inspection of protein expression within tissue sections.

IHC is crucial for assessment of multiple predictive and prognostic biomarkers and its role in PR expression is vital as
PR in prostate physiology and carcinogenesis still to be understood fully.

Current literature with some contradictory studies regarding its presence in tumor cells, make IHC essential to offer
deeper insights into disease progression and to identify PR as novel therapeutic agent.

Prostate cancer is second most common cancer in Men in Asia and 5t leading cause of mortality worldwide, disease of
elderly, average age being >65yrs. Globally North America has highest incidence (73.1%) [African Americans at highest
risk], followed by Europe (62.1%), Africa (36.6%), Asia (11.5%). Difference attributable to different sociological,
environmental and genetic factors.In Asia [2]. Japanese are more prone to prostate cancer due to genetic polymorphism
of PR Gene, but through consumption of Soy products, paneer (Tofu) and soy milk, they have brought down incidence
to lowest, ISOFLAVONES IN SOY DIET HAS HELPED them [3].

Aim of Study of Immunohistochemical analysis of PR in all prostatic lesions is to document PR as future targeted therapy
in Prostatic Carcinoma.

Aims and Objectives
To study immunohistochemical Expression of Progesterone receptors,
e Their role and Prognostic impact in different lesions of prostate, especially BHP and Adenocarcinoma Prostate,
differentiate benign from malignant and in situ lesions(HGPIN).
o Differentiate primary Adenocarcinomas from metastatic deposits in prostate.

e Correlate expressions of various grades of different types of prostatic carcinoma.
e Correlate expressivity with metastatic disease and thus evaluate prognostic significance.

2. Material and methods

Study was Conducted in 40 cases of prostate biopsy (TURP) in tertiary care hospital, out of which 33 cases of BHP(24
of pure BHP, 8 of BHP with prostatitis and 1 case of BHP with extensive squamous metaplasia), 4 Cases of HGPIN, 3
cases of Adenocarcinoma in which 2 cases being frankly malignant and 1 case focally malignant. 10 positive controls of
proliferative phase Endometrium (uterus) with no evidence of any uterine lesion were also put.

3. Results

Most common presentation in BHP was frequency of urination in 80% and nocturia, dysuria, retention urine with
dribbling in rest of cases.

1 case of adenocarcinoma presented with bony pains, while other 2 cases and 4 cases of HGPIN were asymptomatic
except that with anaemia, general unwell being and emaciation. No case presented with blood in urine.
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BHP, disease of prostate in 5t to 8t decade with no case less than 40, 2 cases each in 5t to 6t decade, 17 cases in 7th

decade and 1 case in 8th decade.

=41-50 =51-60 =61-70 =71-80

Figure 1 Age wise Distribution of BHP (percentage)

HGPIN, disease of prostate in 6t - 8th decade, 1 case each in 6t and 7t decade and 2 cases in 8th decade and no case in
9th decade.

W 51-60
mE1-70
m71-80
W 31-90

Figure 2 Age wise Distribution of HGPIN (percentage)

Results:- Adenocarcinoma of prostate in 7th - 9th decade, 1 case each in 7t, 8th and 9t decade

—

= 61-70 =71-80 = 81-90

Figure 3 Age wise Distribution of Adenocarcinoma (Percentage)

3.1. Immunoscoring

Quick score method of assessment was used to assess range of immunostaining.
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1 of 33 BHP Cases, was strongly positive (brown colour) 4+, both glandular epithelium and stroma (100%), 11 BHP
cases with %age positivity of 14- 21%, total score(intensity + proportion score) of 3+, while rest of 21 BHP cases with
%age positivity of 13-20% with total score of 2+.

Only 1 of 4 HGPIN cases was mildly positive (18%),total score of 1+, while rest 3 cases of PIN were ssion of totally
negative.

All 3 Adenocarcinoma cases were negative for expression (Zero score)

Photogroph showing Nucleaor PR Posithity in both
Glonduar and  Shomal Cells in prolifesotve
Encometrium [IHC 100 X)

Figure 4 Control (Endometrium)

PRI

i !h‘i'::ode:oful’ixm

Figure 6 HGPIN, PR Immunostaining
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Figure 7 Adenocarcinoma, PR Immunostaining

4. Discussion

Prostate cancer accounts for 25% of all male cancers, testicular 1%, penile cancers even rarer(4). Remarkable sharp
Increase in incidence of prostate cancer with age is hallmark of this cancer. Incidence in Iraqi population is rising at par
with global increase in incidence. [5], Quasi vegan diet in Japan having protective function in prostate cancer has played
significant role in lowering its incidence in japanese population [6].

In our study of analysis of 40 cases, PR expression is reduced in Carcinoma indicating that it prevents tumorigenesis,
hence proving itself as a Good Prognostic marker.

Progesterone reported to inhibit BHP and Prostate cancer possibly due to its effect on SRD5A2 (gene that encodes for
enzyme, steriod 5 alpha reductase 2 and LH (Leutinizing hormone) release.

T
iRIR 1
iheidipipiti

Qo resistance
4 A1 AR

Prog™ w  PYog AR 1
e (HATSY, TETHA) Prog’, GATA2

Figure 8 Progesterone effect on steroid 5 alpha reductase 2 ( SRD5A2)
Pagi S et al documented expression of PR in BHP and Adenocarcinoma cases in similar way as our study [7].
Focus is more on malignant and premalignant lesions (Hgpin) [8].

PR are nuclear family of receptors, of 2 types, PRA and PRB expressed in human tissues including prostate and in some
cancers [9,10].

Bera KN and Yadav et al analysed immunoexpression of ER Beta, PR in Prostatic Adenocarcinoma and results matched
with our study [11].
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Other organs expressing them include breast, brain, kidney, Nasal extranodal NK/T cell lymphoma and ovarian

carcinomas [12-16].

PR shows its expressivity not only in sex correlated cancers (reproductive), but also in other tissues (Non reproductive),
like human leukemia [17], hepatocellular carcinoma [18], pancreatic neoplasms19], central nervous system tumors
(Meningioma and fibroma) [20], uterine Leiomyoma [21], Leiomyosarcoma [22] and Cervical intraepithelial neoplasia
(CIN IIT) [23] (Non reproductive functions).

Role of progesterone and Progesterone receptors was further elaborated in human reproduction and cancer [24].

Terranut et al further documented systemic distribution of progesterone receptors in human tissues [25].

Progesterone in BHP can suppress stromal cell proliferation thus inhibiting hyperplasia and also differential expression
of AR, ER and PR was studied in benign hyperplasia prostate [26, 27,28].

Grindstad et al documented increased levels of PRB isoform associated with disease progression which is contrary to
our study, and that can be possibly due to different types of isomers, different Antigen retrieval as well [29].

Table 1 Comparative Immunohistochemical Expression of Progesterone Receptors in Benign Prostatic Hyperplasia and
Prostatic Adenocarcinoma

muscle cells).10 Negative
in lining epithelial cells.”

stromal cells.2?
reports on
presence.??

Conflicting
epithelial

Characteristic | Benign Prostatic | Prostatic Adenocarcinoma | Key Findings/Role Relevant
Hyperplasia (BPH) (PCa) Snippet
IDs
Cellular Primarily stromal cells | Detected in primary tumor | PR is present in stromal | 2°
Localization (fibroblasts, smooth | cells (epithelial) 3° and tumor | compartments of both,

but its presence in
epithelial cells is more

characteristic of PCa,
especially advanced
disease.30

PR Expression

Generally negative in

Higher density and intensity

Malignant cases tend to

proliferation.10
However, PRA/PRB
inhibit  stromal cell
proliferation.32

stromal PR contributes to
progression.32 High tumor
cell PR is a negative
prognostic factor.2?

Level/Pattern epithelial cells (density | scores compared to BPH.” PR | exhibit higher PR density
score 0).7 Increased | density scores 1-3 (45% with | and intensity, though
expression in stroma | score 3).7 PR intensity: weak | some studies show
compared to normal | (17.5%), moderate (40%), | similar positivity rates in
prostate.28 strong (42.5%).” both.31

Correlation Positive correlation | Higher PR density/intensity | PR expression patterns | 2°

with  Disease | with prostate size.3® No | correlated  with  higher | may be linked to disease

Features statistically significant | Gleason Grade Groups (GG3, | severity and
difference in PR | GG4, GG5).” High PR density | progression, but
expression when | in  tumor cells is an | correlations with
considering age, PSA, | independent negative | traditional clinical
testosterone, Gleason | prognostic factor for clinical | markers are not always
score (compared to | failure, especially in GG=7.29 straightforward.

PCa).37

Proposed Role Promoting role in BPH | Oncosuppressor,  reducing | Contradictory roles | 29
pathogenesis, malignization and inhibiting | depending on cellular
associated with | progression (especially | compartment and
increased stromal cell | stromal PR).” Decreased | isoform.

Wagenfeld A et al documented PR as Selective modulators (SPRM’s) in endometrium as future gynaecological therapies
[30], similar to our study.
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Naskar et al studied correlation of histopathology, biochemical marker and immunohistochemical expression of
androgen, estrogen and progesterone receptors in prostatic growth [31].

SK Grover et al analyzed expression of ER beta and ki67 in benign and malignant human prostate tissue [32].

Li Yet al documented that loss of progesterone receptor through epigenetic regulation is associated with poor prognosis
in solid tumors [33].

Liao Wengqiang et al documented Trends in estrogen and progesterone receptors in prostate cancer through
bibliometric analysis [34].

Spirina LV et al analyzed Progesterone Receptor Expression in the Benign Prostatic Hyperplasia and Prostate Cancer
Tissues, its relation with Transcription, Growth Factors, Hormone Reception and Components of the AKT/mTOR
Signaling Pathway which is a novel in itself [35].

Bonkhoff et al elucidated PR expression in prostate cancer and its relation with tumor progression [36].
Y YU et al documented expression and function of PR in human prostate stroma [37].
Wang H et al analysed prostatic specific antigen, AR, ER and PR in BHP [38].

4.1. Our study is unique in itself,

e Being 15t elaborated study from Indian subcontinent (North India) of IHC Expression of PR in prostatic lesions,
other studies have included other receptors like Androgen, estrogen receptors and some even KI67 as well in
different combinations.

e Also being only study in literature where we have included various inflammatory conditions as well, like acute,
chronic Prostatitis and granulomatous prostatitis, elucidating that inflammation increases the risk of BHP.

o Jtwill add to helping in documentation of PR as one of the future targeted therapies

Limitations of current studies

Limitations of current studies being that - Due to paucity of Standard IHC protocols in the form of methodological
variability, different antigen retrieval methods, different antibody clones, different scoring criteria are hurdles in future
project devolpment of PR as future hormone therapy. Small study samples may not be effective for reproducing of
results.Carcinoma prostate being heterogenous disease, different studies don’t contribute much to different molecular
subtypes or evolutionary history of disease Many studies are not able to differentiate between different PR isoforms, as
PRA, PRB and membrane PRs, having different functions. IHC, revealing protein expression may not be effective in
translating well into functioning of PR, So further future functional studies are required to know precisely about effect
of PR on prostate carcinog

Future research agenda

Need to have gold standard IHC protocols and to formulate precise, global, universal scoring system and large sample
size, so as to have comparability and reproducibility of findings in different studies.

5. Conclusion

PR Immunohistochemically, analysed as good prognostic markers inhibiting hyperplasia(BHP) as well as carcinoma
thus being suppressor of tumorigenesis.

Take home message is that In view of scant literature, this study can be helpful in designing progesterone as future
targeted hormone therapy for better survival and prognostic outcomes of pts.
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