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BBEOEHWE. HoTtTuHreHckuit nporHoctudeckuini nHgekc (HIMW) — 9To MHCTPYMEHT, KOTOPbIA HA OCHOBaHWW KONMMYECTBEH-
HbIX MMCTONOrMYECKMX XapakTepuUCTUK OMyXOnn MO3BOMSET OLEHUTb NPOrHo3 3abornesaHnsi u BbipaboTaTb OMTUMATbHYIO
TaKTUKY nedyeHus GOMbHbIX, CTpajaloWwmx pakoMm Mono4vHow xenesbl (PMXK). YpoBeHb peLenTopoB 3CTPOreHoB M Npo-
rectepoHa (9P/TP), a Takke akcnpeccus peuentopoB HER-2/neu aBnsioTca BaXHbIMW napameTpamMu MONEKYNspHON
OLIEHKN AAHHON OMyXomu.

LIENb. Paccuntate HIMW y nepBu4HbIX 60nbHBIX PMXK 1M CpaBHUTL MPOrHOCTUYECKYID 3((EKTUBHOCTL MONEKYNSAPHbIX
MapkepoB (9P/MP) ¢ HOTTMHreMckum MpPOrHOCTUHECKUM WHOEKCOM.

METOObl 1 MATEPWATbI. B nccnegoBaHne BkntodeHbl 125 60nbHbIX ¢ paHHUM PMXK. HoTTuMHremckumin nporHoctude-
CKWUI MHOEKC paccyMTaH Ha OCHOBAHWM AAHHbLIX NaTOMOPQONOrnyecknx 3akmio4eHWn, a YPOBHU MOMNEKYNSPHbIX Mapke-
pOB MOMy4YeHbl NyTeM WMMYHOMMCTOXMMUYECKOrOo aHanusa. BbinonHeHo cpaBHeHWe MNPOrHOCTUHECKON 3(PEMEKTUBHOCTM
MonekynspHbix mMapkepos ¢ HIMW.

PE3YIbTATbI. Mo AaHHLIM MMMYHOrMCTOXMMMUYECKOrO aHann3a SP-no3nTVBHbIE ONYXONKM BbISBNEHbI y 66 (53 %) 60nb-
HblX, [P-noautuBHble — y 55 (44 %), BbICOKMI YpOBEHb aKcnpeccun peuentopos HER-2/neu 3apernctpupoBaH B 22
(18 %) cnyuasnx. CpenHee 3HaveHue HIMW coctaBuno 4,99+1,23. Bbino 06HapYyXXeHO, YTO MOMEKYNsSpHbIe MapKepbl, CO-
OTBETCTBYIOIME OTIMHHOMY MPOrHO3Y, COrnacHo HOTTMHreMCKOMY MPOrHOCTUHECKOMY WMHOEKCY Oblnn OTHECEHbI K rpynne
YMEpEeHHOro nporHo3a. [pn cpaBHEHUM MOMEKYNAPHbIX MapkepoB C HOTTUHrEMCKMM MPOrHOCTUYECKUM WHOEKCOM He
6bIN0 OBHAPY>XEHO CTaTUCTUYECKWM 3HAYMMbIX Pe3ynbTaToB, KOTOpble MOMOMK Gbl B OueHKe nporHosa (p>0,05).
BAKNIOYEHWME. Mpn pake MONoYHON >kenesbl HOTTUMHreMCKUiA MPOrHOCTUYECKUA MHAEKC SIBNSETCs 6onee TOYHbIM WH-
CTPYMEHTOM [N OLEHKM MPOrHO3a, YeM UMMYHOIMCTOXMMUYECKME MapKepbl.

KntoueBble cnoBa: HOTTUHreHCKuy nMporHOCTUHECKUA WMHAEKC, peLerntopbl 3CTPOreHoB u nporectepoHa, HER-2/neu

Onga uutupoBaHusa: Sekhri V., Kapoor S., Jain N. CpaBHuTenbHas oueHka NporHOCTUHECKOW 3HAYMMOCTU MOMNEKYNSAPHBIX
MapKepoB OMyxonu (peLenTopbl SCTPOreHoB u nporectepoHa, HER-2/neu) n HOTTMHreMcKOro NporHOCTMHECKOro MHOeKkca
npu pake MOMOYHOW xeneabl. BecTHuk xupyprim nmenn U. Y. Mpekosa. 2023;182(3):11-17. DOI: 10.24884/0042-4625-
2023-182-3-11-17.

ABTop ana cea3u: Sudershan Kapoor, Sri Guru Ram Das University Of Health Sciences, Amritsar, India. E-mail:
drskapoor008 @yahoo.co.in.

COMPARATIVE EVALUATION OF THE PROGNOSTIC
SIGNIFICANCE OF MOLECULAR TUMOR MARKERS
(ESTROGEN AND PROGESTERONE RECEPTORS, HER-2/NEU)
AND THE NOTTINGHAM PROGNOSTIC INDEX IN BREAST
CANCER

V. Sekhri!, S. Kapoor'*, N. Jain?

Sri Guru Ram Das University of Health Sciences, Amritsar, India

Received 04.01.2023; accepted 16.11.2023

INTRODUCTION. The Nottingham prognostic index (NPI) is a tool that, based on quantitative histological features
of the tumor, allows optimal treatment tactics for patients suffering from breast cancer (BC). The level of estrogen and
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progesterone receptors (ER/PR), as well as the expression of HER-2/neu receptors are important parameters in the
molecular evaluation of this tumor.

The OBJECTIVE was to calculate the NPI in newly diagnosed patients with BC and to compare the prognostic efficacy
of molecular markers (ER, PR) and Nottingham prognostic index.

METHODS AND MATERIALS. The study included 125 patients with early BC. The Nottingham prognostic index was
calculated based on the data of pathomorphological conclusions, and the levels of molecular markers were obtained by
immunohistochemical analysis. Prognostic efficacy of molecular markers and Nottingham prognostic index was compared.
RESULTS. According to immunohistochemical analysis, ER-positive tumors were detected in 66 (53%) patients, PR-
positive — in 55 (44%) patients, a high level of expression of HER-2/neu receptors was registered in 22 (18%) cases.
The mean NPI was 4.99+1.23. We found out that molecular markers corresponding to an excellent prognosis and by
the Nottingham prognostic index were assigned to the moderate prognostic group. No statistically significant results
was observed between the Nottingham prognostic index and molecular markers that would help in assessing the
prognosis (p>0.05).

CONCLUSION. In breast cancer, the Nottingham prognostic index is the best tool for prognosis determination than
immunohistochemical markers.
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Introduction. Breast carcinoma is the com-
monest cancer in women worldwide with associated
high mortality rates. It accounts for 23 % of all can-
cers and 14 % of all deaths related to cancers [1].
The incidence rates in India begin to rise in the early
thirties and peak at age 50—64 years [2]. Overall,
chances of developing breast cancer during lifetime
are 1 in 28 women. Women in urban areas have a
higher risk of developing breast cancer and chances
are as high as 1 in 22 women compared to 1 in 60
women in rural areas [3].

In the developing countries, the incidence is report-
edly rising due to numerous factors. These include life-
style modifications, behavioral patterns and improve-
ment in diagnostic facilities [4]. The estimated «risk
of developing breast cancer» rises with age; however,
more aggressive biological behavior has been reported
in breast cancer developing at a younger age in com-
parison with the disease in older females [5].

Clinical decision making for managing breast car-
cinoma is individually focused and it needs robust
and accurate risk stratification, which should be based
on biological characteristics and outcome prediction.
Tumor size, pathological stage, lymph nodes positiv-
ity, and histological grades are other prognostic factors
predicting survival. The Nottingham prognostic index
(NPI) is a tool, which takes into account the histological
grade, tumor size and nodal status in a simple formula,
which helps in the prediction of outcomes and supports
clinical decision making while managing females with
breast cancer. The NPI combines numerous studies re-
ported the advantages of using NPI as the prognostic
tool and recommend its use in clinical practice. In a
recent study, Peiris et al. [6] 2015 determined the as-
sociation between the age at presentation and the NPI.
They reported that the NPI <3.40 was found in 9 % of
younger age group (<35 years of age) as compared to the
older age groups, 14 % aged in 35-60 years of age and
18 % aged in >60 years of age. It has been realized that
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hormonal receptors, in particular estrogen, progesterone
(ER and PR) and HER?2 receptors are present in the
tumor tissue and is considered as an important advance-
ment in the evaluation of breast cancer. The presence of
these hormonal receptors correlated well with outcome
of therapy and they are now routinely evaluated in the
clinical practice to gather prognostic information.

The present study was planned to calculate the
NPI and Immunohistochemistry markers (ER, PR
and HER-2/neu) status in all newly diagnosed breast
cancer patients. We also aimed to determine prognos-
tic efficacy of molecular markers ER, PR, HER-2/neu
expression in comparison with Nottingham prognostic
index. Expectedly, the gathered data would have useful
prognostic implication, which could help the clinician
in choosing best individualized therapeutic options.

The objective was to calculate Nottingham Prog-
nostic Index in newly diagnosed patients of breast
carcinoma and to compare the prognostic efficacy of
molecular markers ER, PR, HER-2/neu expression
with Nottingham prognostic index.

Methods and materials. The present study was
conducted on 125 patients diagnosed of breast carcinoma in the
Department of General Surgery at Sri Guru Ram Das Institute of
Medical Sciences and Research, Sri Amritsar, during the period
of 15t April 2021 to 31™ July 2022 after obtaining approval from
the Institutional Research and Ethical Committee.

Atotal of 125 histopathologically diagnosed cases of breast can-
cer were randomly enrolled in the study, patients with breast abscess
and pregnant women were excluded from the study. The NPI was
calculated from histopathology report, «NPI =[0.2x S]+ N+ G
(where S is the size of the index lesion in centimeters, N is the
node status:0 nodes=1,1-3 nodes =2.>4nodes =3 and G is the
grade of tumor: Grade 1, Grade 2, Grade 3)». All patients were
divided into four prognostic groups: excellent (NPI<or=2.4), good
(NPI<or=3.4), moderate (NPI<or=4-5.4) and poor (NPI>5.4).

Immunohistochemistry analysis was performed on formalin
fixed and paraffin embedded sections for ER,PR and HER-2/neu
status and all patients were divided into four prognostic groups:
excellent (ER/PR+, HER-2/neu-) , good (ER/PR+/-, HER-2/neu-),
moderate (ER/PR-, HER-2/neu+) and poor (ER/PR/ HER-2-neu-).
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Table 1
Demographic and histopathological data
Age group No. of cases Percent
<40 20 16.0 %
41-50 36 28.8 %
51-60 41 32.8 %
61-70 23 18.4 %
>70 5 4.0 %
Total 125 100.0 %
Frequency Percent
Menopausal age
<45year 56 62.9 %
>45year 33 371 %
Total 89 100.0 %
Tumor grade
Grade 1 1 0.8 %
Grade 2 79 63.2 %
Grade 3 45 36.0 %
Total 125 100.0 %
x2 Value 29.35
p value <0.001
Age of menarche
12year 24 19.5 %
13year 43 35.0 %
14year 55 447 %
15year 1 0.8 %
Total 123 100.0 %
Gender
Female 123 98.4 %
Male 2 1.8 %
Tumor size
<2 cm 14 1.2 %
2-5 cm 99 79.2 %
>5 cm 12 9.6 %
x? Value 29.350
p value <0.001
Family history
Present 123 98.4 %
Absent 2 1.6 %
Clinical stage
Stage 1 19 15 %
Stage 2 72 58 %
Stage 3 34 27 %

All the data were entered in a Microsoft Excel sheet and statisti-
cal analysis was performed on computer software IBM Statistical
Package for the Social Sciences (SPSS) version 26. Mean value,
frequency and percentages of the NPI and Immunohistochemistry
markers were measured in each group and compared with each
other. P-value<0.05 was considered as significant. Prognostic
efficacy of ER, PR and HER-2/neu status compared with the NPI.

Results. A total of 125 histopathologically
diagnosed cases of breast cancer were analyzed.

In overall study sample, demographic and histo-
pathological data was represented (table ). Patients
presented with chief complaint of breast lump — 65
(52 %). Histopathologically infiltrating ductal carci-
noma breast was most common — 113 (90.4 %). ER,
PR and HER-2/neu expression was represented (za-
ble 2). Molecular markers groups were determined
and distributed and was represented (table 3). Then
patients were distributed on the basis of prognostic
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Table 2
ER/PR/ HER-2/NEU frequency and percent
ER Frequency Percent PR Frequency Percent HER-2/NEU Frequency Percent
+ 66 33 % + 55 44 % + 22 18 %
- 59 47 % - 70 56 % - 103 82 %
Total 125 100 % Total 125 100 % Total 125 100 %
Table 3
Distribution of patients on the basis of Molecular Marker Group
Hormone status No. of patients Percent
ER+PR+HER+ 5 4 %
ER+PR-HER- 1 8.8 %
ER+PR+HER- 49 39.2 %
ER-PR-HER+ 15 12 %
ER-PR+HER- 0
ER-PR+HER+ 1 0.8 %
ER+PR-HER+ 1 0.8 %
ER-PR-HER- 43 34.4 %
Total 125 100 %
Table 4
Distribution of patients on the basis of Prognostic Group of Molecular Marker Groups
Prognosis (Molecular Markers) Frequency Percent
Excellent (ER/PR+, HER-2/NEU-) 54 43 %
Good (ER/PR+/—, HER-2/NEU-) 1 9 %
Moderate (ER/PR-, HER-2/NEU+) 17 14 %
Poor (ER/PR/HER-2/NEU-) 43 34 %
Total 125 100 %
Table 5
Distribution of patients on the basis of Nottingham Prognostic Index Status
Prognosis (NPI) Frequency Percent
Excellent (<or=2.4) 1 1 %
Good (<or=3.4) 8 6 %
Moderate (<or=4.4-5.4) 65 52 %
Poor (>5.4) 51 41 %
Total 125 100 %
Table 6
Prognostic Association of Nottingham prognostic index and Molecular Markers
Prognostic group Prognostic group (Nottingham prognostic index) Total
(ER/PRHER-2/NEU) Excellent Good Moderate Poor
Excellent 0 5 25 24 54
Good 0 0 6 5 11
Moderate 0 1 12 4 17
Poor 1 2 22 18 43
Total 1 8 65 51 125
x? Value 6.489
p value 0.668
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groups of molecular markers (table 4). Patients were
distributed on the basis of Nottingham prognostic
index (table 5). Mean Nottingham prognostic index
was found to be 4.99+£1.23SD. The majority of cases
of the molecular markers were found to be excel-
lent prognosis — 54 (43 %). The majority of cases
of the Nottingham prognostic index were moderate
prognosis — 65 (52 %). Prognosis was compared
and no significant difference was observed between
Nottingham prognostic index and molecular mark-
ers (ER/PR/ HER-2/neu) status (x*> Value=6.489,
p=0.668, table 6, figure).

Discussion. The resent study results showed
that mean age of the enrolled patients was 52.42 years
+10.93 SD. The majority of studies found similar re-
sults, there was no significant difference in the mean
age of presentation, which were comparative to our
study. Out of 125 patients studied, we found that the
majority of 65(52 %) presented with lump in the breast,
S. Bhattacharya et al. [11], J. Donnely [13], P. Newton

30
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Poor NPI

Excellent NPI Good NPI Moderate NPI

mExcellent MM ®Good MM = Moderate MM m Poor MM

Distribution of patients on the basis of Molecular Markers
prognosis according to Nottingham prognostic index

etal.[12], D. S. Sandhu et al. [14] and O. Hallberg et
al. [15] also found similar results in there studies.

In current study, a majority of 49 (39.2 %) cases
were ER+, PR+, HER-2/neu- and 43 (34.4 %) cases

Table 7
Discussion between present and other studies
Our study Y. Fong et al. [7] D. B. R. Hungund et al. [8] P. Mehta et al. [9]
Mean age 52.42 years 57 years 54 years 47 years
Our study C. Rudlowski [10]
Gender 98.4 % Females 99 % Females
1.6 % Males 1 % Males
Presenting complaint Our study P. Newton et al. [12]
Breast lump 52 % 81 %
Tumour grade Our study Azizun Nisa et al. [19] M. Moradil et al. [20] | E. A. Rakha et al. [21] D. B. R. Hungundet al. [8]
Grade 1 1 (0.8 %) 10 (6.7 %) 28 (10 %) 143 (13.3 %) 21 (15.4 %)
Grade 2 79 (63.2 %) 83 (55.3 %) 156 (58 %) 323 (30.1 %) 80 (58.8 %)
Grade 3 45 (36 %) 57 (38 %) 82 (30.8 %) 530 (49.3 %) 35 (25.7 %)
Molecular Markers Our study V. Dutta et al. [22] H. H. Wu et al. [23] M. Briffod et al. [24]
ER+ 66 % 24 % 62 % 62 %
PR+ 55 % 30 % 37 % 37 %
HER2NEU+ 22 % 10 % 18 % 18 %
ER Our study G. Angela et al. [25] A. Shabaik et al. [26]
SENSITIVITY 56 % 92.7 % 85.7 %
SPECIFICITY 50 % 85.7 % 100 %
PPV 43 % 92.7 % 100 %
NPV 62.7 % 85.7 % 85.7 %

PR Our study G. Angela et al. [25] A. Shabaik et al. [26]
SENSITIVITY 47 % 92.7 % 80 %
SPECIFICITY 58 % 94.7 % 100 %

PPV 43 % 97.7 % 100 %

NPV 61.4 % 87 % 88.8 %
HER-2/NEU Our study G. Angela et al. [25] A. Shabaik et al. [26]

SENSITIVITY 13.7 % 70 % Not observed

SPECIFICITY 79.7 % 100 % Not observed

PPV 31.8 % 100 % Not observed

NPV 57.2 % 94.5 % Not observed
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were triple negative, 5 (4 %) cases were triple posi-
tive. ER+ were 66 %, PR+ were 55 % and HER-2/
neu+ were 22 % of cases which were comparable to
following studies. Estrogen receptor (ER), progester-
one receptor (PR) and human epidermal growth factor
(HER-2/neu) sensitivity, specificity, positive predictive
value (PPV) and negative predictive value was com-
pared with Nottingham prognostic index. Excellent and
good prognostic group couldn’t be calculated because
of less number of patients in there groups.

In the present study, out of 125 patients, the NPI of
the majority of cases — 65 (52 %) were under the moder-
ated prognosis, 51(41 %) cases under poor prognosis,
and 8 (6 %) cases under good prognosis and 1 (1 %) case
under excellent prognosis. Similar pattern was observed
in studies of E.A. Rakha et al. [21] (2008), Y. Fong et
al. [7] (2015) and D. B. R. Hungund et al. [8] (2015).
The NPI considered as surrogate marker for prognosis
of breast carcinoma. In our study, out of 125 patients,
the majority of ER and PR cases comes under moderate
prognostic group 1 of the NPI. There was no significant
difference between the ER positive and negative groups
in terms of distribution of the NPI category (}*=2.091,
p=0.588). There was no significant difference between
PR positive and negative groups in terms of distribu-
tion of NPI category (x>=2.513, p=0.491). In the study
conducted by F. Kurshumliu et al. [27] (2014), the rate
of ER and PR expression decreased with increasing NPI.
Whereas in the present study, the majority of ER and
PR positive cancers comes under moderate prognostic
group of the NPI. It was observed that majority of cases
with HER-2/neu expression were in moderate and poor
prognostic groups, whereas excellent and good prognos-
tic group comprises less cases. Even though, there was
no significant correlation with NPI categories (y=1.580,
p=0.641). Out of 125 cases, 22 (17.6 %) were showing
positive HER-2/neu expression, which was significantly
comparative to the studies conducted by R. D. Kdseoglu et
al.[28]12(20.3 %), H. J. Huang et al. [29] 241 (17.7 %),
F. Kurshumliu et al. [27] 25 (20.8 %), P. Mehta et al.
[913 (20 %).

In overall study sample, mean NPI was found to
be 4.99+1.23 SD. No significant difference was ob-
served between Nottingham prognostic index (NPI)
and molecular markers cases. Our study results showed
that the MM are not efficient predictor for prognosis
in comparison with the NPI in breast cancer patients.
In the presents study, we did not measure survival
in these patients, as the study was time bound. None
the less, we suggest continuation of the study for long
term follow in order to determine the prognostic im-
plications of the NPI measured in the present study.
Rakha et al. [30] in their study applied a wide range
of biomarker panel related to breast cancer to a large
and well-characterized series of breast cancer and com-
bined several variables to estimate known as the «Not-
tingham Pronostic Index Plus (NPI+)» and applied it
to predict outcome in different molecular classes. They
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reported that the higher NPI was associated with poorer
outcomes. In the presents study, we did not measure
outcomes or development of distant metastases as the
study was time bound.

Conclusion. On comparison of molecular
markers with Nottingham prognostic index, no statis-
tically significant result was found, which could deter-
mine the prognosis. The Nottingham prognostic index
is a better tool for prognosis determination and pro-
vides improved individualized clinical decision mak-
ing for breast carcinoma then the molecular markers
in diagnosed cases of carcinoma breast. The findings
were remarkable and prognostic implications of these
measurements following conventional therapy need
to be confirmed by observing these patients for longer
periods of follow up.
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