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Abstract
Neoadjuvant chemotherapy (NACT) is well established as the standard of care and initial management of
choice for patients with advanced breast cancer (ABC). The response is however not uniform. The present study
was an endeavor to develop a clinically applicable tool based on the available clinico-pathological data in the
routine clinical setting to predict response to chemotherapy in breast cancer in a developing country. From 1st
June 2005 to 30th June 2007, 149 patients registered at INMOL hospital with ABC at initial diagnosis having
tumor size 5 cm or more and treated with FAC as NACT were prospectively included in the study to analyze
association of response after first cycle of chemotherapy (initial clinical response) with that after the third
cycle. Tumor measurements were done at base line (before starting chemotherapy), three weeks after the first
course of chemotherapy and three weeks after the third course. Percentage change was calculated for the latter
two stages. Clinical response was assessed according to WHO/UICC criteria. Pathological complete response
(pCR) was based on the histopathology of the operative specimen after NACT. 67.1% patients (cCR 7.4%+cPR
59.7%) responded to chemotherapy while 32.9% (cSD 23.5%+cPD 9.4%) did not. pCR rate was 4%. No patient
had initial clinical complete response while 23% had icPR, 74% had icSD and 3% had icPD. All patients with
icPR responded to NACT (cCR 29%+cPR 71%) while 60% of icSD responded to chemotherapy (cCR 1%+cPR
59%) and 40% of icSD failed to respond (cSD 31%+cPD 9%). All patients with icPD developed cPD. The high
sensitivity of initial clinical response for prediction of cCR and 100% specificity of icPD for prediction of cPD
favors its incorporation in clinical practice, as an early predictor of response to NACT in ABC patients.
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Introduction

Breast cancer is a systemic disease and clinical trials
during the last 20 years which included thousands of
women with many years of follow up have shown that
systemic chemotherapy reduces the risk of recurrence
in general by approximately 30%-50% and prolongs
overall survival (EBCTCG, 2005). Chemotherapy is
recommended for all invasive breast cancers larger than
1.0 cm in size (NCCN, 2011) and/or in node positive
disease. Virtually all patients of invasive breast cancer
receive chemotherapy at some stage of their disease.
The response to chemotherapy is however not uniform.
Many patients do not benefit from chemotherapy and
about 30% of the early stage patients relapse and about
the same percentage of patients in advanced stage disease
get cured, when chemotherapy is added to the other
modalities of treatment. A combination of drugs has been
found to be more effective rather than any single agent.
The commonly used drug combinations are CMF, FAC,
FEC, TAC, AC followed by T etc. Anthracycline based

regimens administered over 6-8 cycles are the current
standard (NCCN, 2011) however they are associated with
increased risk of cardiomyopathy, congestive heart failure
and heart disease (Doyle et al., 2005).
A large proportion of patients in Pakistan present as
advanced breast cancer (ABC) at initial diagnosis, with
ulcerated bleeding lesions or visually obvious masses
in the breast. ABC is a clinical entity (National Breast
Cancer Centre 2001) and includes locally advanced
breast cancer (LABC) as well as metastatic breast
cancer (MBC). Treatment of these patients requires
multidisciplinary team approach and the goal is to improve
overall survival (OS) and the quality of life. Neoadjuvant
chemotherapy (NACT) or primary systemic therapy, is
the initial management of choice and tumor shrinkage
achieved has the advantage of converting an inoperable
disease to operable along with improving the surgical
options. It also provides in-vivo assessment of efficacy
of chemotherapy. The improvement in OS and quality of
life is achieved by reducing the tumor size, growth rate or
both, in women with responding tumors. WHO and UICC
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criteria (Hayward et al., 1977; Miller et al., 1981; Pruthi
et al., 2007) define four categories of clinical response
to NACT as clinical complete response (cCR), clinical
partial response (cPR), clinical stable disease (cSD) and
clinical progressive disease (cPD). Only a small proportion
of advanced breast cancer patients, experience complete
disappearance of disease and have cCR. Majority of the
patients have either cPR or cSD. A significant proportion
however develops disease progression during the course
of chemotherapy and is categorized as cPD.
The clinicians in limited resource countries face
multiple challenges because on average only 5% of the
amount spent in the west (Lancet, 2009), is available for
cancer patients here and pathological complete response
(pCR) reported is low; 3.6% (Khokher et al., 2010)
compared with up to 29% (El-Saghir et al 2008) in the
advanced stage patients of breast cancer in the developed
world. In the low income countries the human and
economic resources are limited, the disease is advanced or
incurable and palliative care facilities are not established
(Farmer et al., 2010).
The increasing knowledge of breast cancer
histopathology, molecular biology, as well as the diversity
of clinical presentations, course of the disease and the
variable response to therapy points to the heterogeneity
of breast cancer. The geographical, racial and ethnic
differences add to the complexity of the problems faced
in the clinical decision making. Hormone therapy and
molecular targeted therapies are guided by the respective
receptor status of the disease. The response to even
these therapies is not 100% predictable (Labianca et al
2008). Based on clinical judgment and current standard
guidelines the response to general chemotherapy however
is far lower. In a metaanalysis (Mauri et al., 2005) of
NACT studies, clinical complete response (cCR) was
reported as 7% to 65% and pCR as 4% to 29% in different
patient populations. Another review (Rustogi et al.,
2005) reports 10% to 30% clinical complete response
in the studies reviewed. There is no clinically applicable
in-vivo or in-vitro test available to predict this variable
response to chemotherapy in an individual patient of breast
cancer. There is a dire need to search for an accurate,
clinically applicable and cost effective tool to predict
response to chemotherapy. Nearly all the research in
the developed countries is focused on early stage breast
cancer where they are trying to identify the patients
with good prognostic markers so that overtreatment of
these patients with chemotherapy can be avoided. Gene
signatures are being used to identify subsets of early
breast cancer (EBC) patients with good prognosis in
whom chemotherapy can be avoided. The clinical trial
TAILORx is based on OncotypeDx assay and MINDACT
is based on Mammaprint gene signature assay (Dowsett
and Dunbier, 2008; Cianfrocca and Gradishar, 2009).
For us in a developing country it is important to save the
advanced stage patients from toxicity of the ineffective
treatment, where when ineffective, not only it is waste of
resources but it also adds the agony of treatment toxicity
to the misery of disease. Current approach to decision
making includes integration of classical, clinical and
pathological factors but no specific model exists to predict

940

Asian Pacific Journal of Cancer Prevention, Vol 12, 2011

the treatment response in an individual patient. Prediction
of the efficacy of chemotherapy in an individual patient
is an important research goal so that treatment options
can be individualized and patients are saved from the
toxicity of ineffective treatment. In a web based survey of
current research topics, the highest priority was to identify
molecular signatures of efficacy of chemotherapy in breast
cancer (Dowsett et al., 2007).
The best prediction of response or resistance is before
the initiation of NACT. Many studies have however
shown that so far it is not possible to predict it with any
single or combined marker (Untch and von-Minckwitz
2009; Osako et al., 2010; Rakha et al., 2010). Response
to NACT is generally evaluated after two to four cycles
of chemotherapy (Smith et al., 2002; von Minckwitz et
al., 2008a; Beslija et al., 2009). A prospective study was
conducted at INMOL hospital to identify predictors of
response to neoadjuvant chemotherapy in patients with
advanced breast cancer, in the routine clinical setting.
The study was approved by the advanced research and
studies board and ethical committee of University of
Health Sciences and INMOL hospital, Lahore. Part of
this study has already been reported (Khokher et al.,
2010). The prospectively collected data of this study was
analyzed to see association of response after first cycle
of chemotherapy (called initial clinical response) with the
response after the third cycle of chemotherapy. We here
present the analysis of this data.

Materials and Methods
All female patients registered at INMOL with ABC at
initial diagnosis having tumor size 5 cm or more (clinically
evaluable breast tumor) with plan of NACT between 1st
July 2005 and 30th June 2007 were prospectively included
in the study group. Provisional diagnosis was based on
triple assessment and histopathological diagnosis was
established by incisional biopsy in the ulcerated lesions
and core needle biopsy in the lesions with intact skin.
Receptor (ER, PgR, HER2 Neu) studies on tumour tissue
by Immunohistochemistry were done on formalin fixed
paraffin embedded biopsy specimens. Hercep Score
3+was taken as Positve,0 or 1+ as Negative and 2+ as
equivocal for HER 2. ER and PgR were considered
positive when > 10% cells stained positive. Complete
blood count, renal function test, liver function test, blood
sugar, echocardiography, chest X-ray, mammography or
sonomammography, abdominal and pelvic ultrasound and
bone scan were done prior to treatment.
Chemotherapy Regimen
Chemotherapy regimen was advised by the oncologist
independent of the study. FAC (5-Fluorouracil, Adriamycin
and Cyclophosphamide intravenously every 3 weeks)
being the standard. The other regimens were administered
on specific indications on individual basis.
Measurements of Tumors
All measurements were made by the Breast Surgeon in
centimeters using calipers and a tape measure according
to the standard procedure (Kuerer et al 2000 ) and were
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recorded prior to the first cycle, 3 weeks after the first cycle
and 3 weeks after the third cycle of NACT. The tumor was
grasped between thumb and index finger of left hand and
compressed gently, calipers in the other hand was used as
a gauge of the diameter. The width of the calipers was then
translated into centimeters by the measuring tape or scale.
The procedure was repeated in the other dimension and
thus two largest diameters were measured and recorded. In
case of multiple or bilateral lesions measurements of the
largest lesion alone were recorded. Photographic record
was made whenever patient gave consent for it.

Clinical and Pathological Response
Clinical response was assessed according to WHO/
UICC criteria ( Hayward et al 1977, Miller AB et al
1981). Clinical Complete Response (cCR) is defined as
no residual clinically detectable tumor, Clinical Partial
Response (cPR) is defined as a reduction of 50% or more
in the product of the maximum perpendicular diameters
of the tumor. Clinical Stable Disease (cSD) is defined as
less than 50% decrease or less than 25% increase in the
product of the tumor dimensions. Clinical progressive
Disease (cPD) is defined as 25% or more increase in
the product of tumor dimensions. cCR and cPR are
grouped as “Responders” and cSD and cPD are grouped
as “Non Responders”. Response after the first cycle of
chemotherapy was assessed from the measurements of
tumor 3 weeks after the first cycle of chemotherapy and
was called “Initial Clinical Response”. Initial Clinical
Response is abbreviated by “i” which is added as a
prefix to the four WHO/UICC response categories; Initial
clinical Complete Response (icCR), Initial clinical Partial
Response (icPR), Initial clinical Stable Disease (icSD) and
Initial clinical Progressive Disease (icPD).
Pathological Complete Response (pCR) was based on
the histopathology of the operative specimen after NACT
labeled as pCR when there was no residual invasive tumor
in the breast and axilla.
Follow up Therapy
Evaluation was made by the oncologist and surgeon after
03 cycles of chemotherapy and decision made for surgery
if disease was operable, further chemotherapy and/or
radiotherapy if disease was resistant and/or still inoperable
or stage IV. Adjuvant hormone therapy was given to all
hormone receptor positive cases.
Statistical Analysis
Statistical analysis was done using descriptive statistics
on MS Excel. p values were calculated by Fischer’s exact
test. The sensitivity, specificity and predictive values
(Altman and Bland 1994a, Altman and Bland 1994b)
were calculated by Mc Nemar test for the diagnostic
performance of initial clinical response in the prediction
of clinical response to NACT.

Results
Patient and Tumor Characteristics
From 1st June 2005 to 30th June 2007, 215 patients
were registered for treatment with plan of NACT

at INMOL and base line workup was done. Due to
unavailability of response data, fifty patients were
excluded from the study for evaluation of response to
NACT. Of these fifty patients twenty eight were lost to
follow up at different stages before the final evaluation
three weeks after the third course of chemotherapy,
nineteen patients expired during this time, two patients
developed complications and NACT was stopped and
one patient had neo-adjuvant hormone therapy rather than
cytotoxic drugs. Of the remaining 165 patients 16 received
chemotherapy regimens other than standard FAC and were
excluded for the present study. The base line patient and
tumor characteristics of the 149 patients included in the
present study are summarized in Table 1.
Response to Neoadjuvant Chemotherapy.
Tumor measurements were available at base line
Table 1. Baseline Characteristics of the Patients
Parameter
Age
		
		
		
		
Menopausal status
		
Family History
		
Side
		
		
Base line Tumor
size (cm)
		
		
Lymph Node Status
		
		
		
Stage
		
		
		
		
Histopathology
		
		
		
Grade
		
		
		
ER		
		
		
PgR
		
		
HER 2
		
		
		
Total

Group
20-29
30-39
40-49
50-59
>60
Pre
Post
Positive
Negative
Right
Left
Bilateral
5 to 10
10.1-15
15.1-20
>20
N0
N1
N2
N3
II B
III A
III B
III C
IV
IDC
ILC
Mixed
Unknown
I
II
III
Unknown
Positive
Negative
Unknown
Positive
Negative
Unknown
Positive
Equivocal
Negative
Unknown

Frequency Percentage
8
38
47
36
20
90
59
10
139
72
64
13
49
58
33
9
7
99
23
20
3
21
43
19
63
132
13
2
2
1
35
60
53
33
62
54
30
64
55
27
10
28
84

5.4%
25.5%
31.5%
24.2%
13.4%
60.4%
39.6%
6.7%
93.3%
48.3%
43.0%
8.7%
32.9%
38.9%
22.1%
6.0%
4.7%
66.4%
15.4%
13.4%
2.0%
14.1%
28.9%
12.8%
42.3%
88.6%
8.7%
1.3%
1.3%
0.7%
23.5%
40.3%
35.6%
22.1%
41.6%
36.2%
20.1%
43.0%
36.9%
18.1%
6.7%
18.8%
56.4%

149

100%
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Table 2. The Predictive Value of the Initial Clinical Response for NACT Response

icPR
icSD
icPD

Prediction of cCR			
Specificity
PPV
Accuracy

91%
9%
0%

83%
20%
97%

29%
1%
0%

83%
19%
90%

PPV, positive predictive value

(before starting chemotherapy), three weeks after the
first course of chemotherapy and three weeks after the
third course of chemotherapy. The percentage change was
calculated for the latter two stages.
Overall objective response (cCR 7.4% + cPR 59.7%)
was observed in 100 (67.1%) patients, While 49 (32.9%)
patients did not respond to the treatment (cSD23.5%
+ cPD9.4%). Out of the 11 patients with complete
clinical response 6 patients underwent Modified Radical
Mastectomy and two had breast conservation surgery.
Both patients with breast conservation and 4 with
mastectomy had pathological complete response with
no residual disease in breast or axilla documented on
histopathology of the operated specimen. One patient
with mastectomy had no residual disease in the breast but
had two axillary lymph nodes with metastatic deposits,
the other patient had residual invasive lobular carcinoma
in the breast as well as metastatic deposits in 4 axillary
lymph nodes. One patient with cCR evaded surgery and
disease came back in 6 month’s time. It is assumed that
this patient did not have pCR and had some residual
disease which progressed without treatment. One patient
was found to develop bone metastases during treatment
for which surgery was deferred. This patient had relapsed
local disease after 7 cycles of FAC .One patient having
Clinical Complete Response was Stage IV initially with
bone metastasis. Her bone metastases also responded to
chemotherapy. No surgery was done in this patient and
only radiotherapy was added for local control. One year
later she presented with brain metastasis and succumbed
to them. She had no evidence of breast disease at that time.
Histologic correlation of Clinical Complete Response with
Pathological Complete Response was thus possible in 8
patients only and 6/8 (75%) of cCR and 6/149 patients
(4%) overall had pCR.
The percentage change in the tumor size three weeks
after the first cycle of chemotherapy was used to categorize
the patients into four response groups on the principles
of UICC/WHO similar to the response after three cycles.
Prefix of “i” (initial) was added to cCR, cPR, cSD and
Distribu(on	
  of	
  Ini(al	
  Response	
  
cPD to differentiate it from the final response group. None
of the patients had complete disappearance of disease on

Distribu(on	
  of	
  Ini(al	
  Response	
  
icPR	
  

icSD	
  

icPD	
  

100%	
  

icPR	
  

icSD	
  

icPD	
  

71%	
  
58.6%	
  

31.5%	
  

29%	
  

9.0%	
  
0.9%	
  

0%	
  

Complete	
  

0%	
  
Par7al	
  

0%	
  

0%	
  
Stable	
  

0%	
  
Progressive	
  

Figure 1. Distribution of Initial Clinical Response in
71%	
  the NACT Response Groups
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58.6%	
  

Sensitivity
0%
71%
29%

Prediction of cPD
Specificity
PPV
75%
25%
100%

0%
9%
100%

Accuracy
68%
30%
93%

examination done at three weeks after the first cycle of
chemotherapy and 4/149 had 25% or more increase in
the product of two tumor diameters. However icSD was
observed in 111 and icPR was observed in 34 patients.
Association of Initial Clinical Response with Response
to NACT
No patient was found to have icCR. Distribution of the
icPR, icSD, icPD were 23%, 74% and 3% respectively.
The p-value for initial clinical response was found to be
highly significant; 2.2*exp(-16) when grouped as initial
responder (icCR + icPR) Vs initial non-responder (icSD
+ icPD) and even more significant; 4.41*exp(-18) when100.0
taken as a continuous variable. No patient was found to
have icCR so the icPR was labeled as initial responder
and icSD and icPD as initial non responders. The initial
75.0
response to NACT was evaluated as a parameter for
prediction of two extreme groups of NACT response
(cCR and cPD) and the sensitivity, specificity, positive
predictive value and accuracy of the three initial response 50.0
groups was calculated. Table 2 shows these values on
evaluation of initial clinical response as a predictive factor
for the two extreme groups of response to NACT. Taken
25.0
as a group icPR has high sensitivity (91%) for cCR and
icPD has the highest specificity for cPD (100%)

Discussion
This study shows a heterogeneous group of advanced
breast cancer patients with a range, from low grade ER,
PgR positive tumor presenting as advanced cases only
because of neglect, socioeconomic and cultural constraints
to rapidly progressing high grade triple negative disease.
When subjected to the neo-adjuvant chemotherapy this
biological heterogeneity is expressed by the varying
response ranging from complete clinical response in a
stage IV patient to clinical progressive disease in an earlier
stage patient.
A considerable proportion (32.9%) of our patients
not only failed to respond to chemotherapy but actually
had disease progression (9.4%). In the reports of NACT
general emphasis on cCR and pCR masks the smaller but
significant number of non-responders to chemotherapy.
A review of NACT studies including 1549 assessable
women (Raut and Chordiya, 2010) showed, down staging
of disease and breast conservation in 397 women; however
in 66 women tumor progression necessitated more
radical surgery than originally planned. All treatments
100%	
  
are associated with some side effects but chemotherapy
is particularly known to have serious toxic side effects.
Management of these patients with advanced disease is
challenging because of limited resources and financial
constraints; with no uniform resource availability or

6.3

56.3

31.3

0
Newly diagnosed without treatment

Initial Response
		
Sensitivity
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health insurance for comprehensive diagnostic workup
and therapeutic interventions. The treating clinician in
Pakistan is forced to make decisions on individual basis
with minimum diagnostic workup and cheapest possible
medicines. Different trials have shown that inclusion of
expensive new medicines like taxanes and monoclonal
antibodies in NACT improves the pCR rates as well as
survival in breast cancer patients (Heys et al., 2002; Bear
et al., 2003; Lyons et al., 2006). Resources can be allocated
for these drugs only if we can save the cost by giving
chemotherapy to potential responders only.
Cancer is on the rise worldwide, but is growing most
quickly in the developing countries. An estimated 1.7
million women will be diagnosed with breast cancer in
2020, a 26% increase from the current levels, and 60% of
them will be in the developing countries where only 5%
resources are available for its treatment (Lancet, 2009).
Because of financial constraints it is nearly impossible
in the limited resource countries, to treat these patients
according to the guidelines developed by the scientific
bodies of the developed world (Aziz, 2008; Deo, 2010)
and it is crucial to reserve the chemotherapy for the
patients most likely to respond. This is required to save
the non-responders from cost and toxicity of ineffective
medicines and direct these resources to the potential
responders. There is lack of a specific marker which
can predict the efficacy of chemotherapy and different
chemotherapy regimens are being used without any clear
indications for a particular regimen (Goldhirsch et al.,
2009). The theme “Personalizing cancer care” adopted
by the annual meeting of American Society of Clinical
Oncology in 2009 (Alexander, 2009) shows that it is an
important research topic in the developed countries as
well. It has been stated that;
“The time for one-size-fits-all medicine is ending,
and an era of tailoring treatments to patient’s and tumor’s
unique biology is arriving. The goal is to match the right
treatment to the right patient at the right time”.
Research is essentially needed to identify the
biological markers to predict response and resistance to
chemotherapy in our population. This would save the
cost and toxicity as well as direct the meager resources
available to the potential responders of NACT exclusively.
In the developed world with a lot of money available as
research grants as well as the developed infrastructure for
research and development of new biomarkers, the current
research is almost completely based on genes and focused
at the molecular level. Moreover with the established
screening programs majority of the patients are diagnosed
either at asymptomatic stage or at early symptomatic stage.
This has led to more emphasis and more research on early
stage breast cancer. The breast cancer patients in Pakistan
however differ not only in their disease but also in their
resources. They need a clinically useful predictive tool for
easy application and crucial clinical decisions with regard
to the treatment of their disease, with minimum added
cost or morbidity. Similarly there are no grants for the
expensive gene based research in the local population of
patients with advanced breast cancer. The present clinical
study is a reflection of both these aspects.
Prediction of efficacy of chemotherapy is very

important at the two extremes of NACT response
categories (cCR and cPD). Potential cCR patients need
to be identified as early as possible because maximum
effort and maximum resource should be allocated to them
as they are most likely to benefit from chemotherapy.
We also need to identify potential cPD patients because
continued administration of ineffective chemotherapy
will not only be a waste of resources but it will also add
toxicity of drugs to the misery of disease. The locally
advanced patients in developing countries can best be
classified as locally far advanced (Ardavanis et al., 2006).
They generally present with either inoperable or borderline
operable disease. Only rarely they have operable disease
when NACT is given to improve the surgical option
in favor of the breast conservation surgery. In the
present study only 2/86 patients with LABC underwent
breast conservation surgery. Among patients with nonresponding or progressing tumors, continued ineffective
chemotherapy may negate the possibility of surgical
ablation of disease. These patients may best be managed
by timely switch over to some alternative modality of
treatment if possible or to palliative supportive care only.
The test for identification and diagnosis of potential cCR
should be highly sensitive because no patient should be
missed out or negated the opportunity of a potentially
effective chemotherapy. However the test for identification
or diagnosis of potential cPD should be very specific
because this will infer cessation of chemotherapy with
switch over to either some other modality of treatment or
no active treatment at all.
Comparison of physical examination with sonography
and mammography has shown (Herrada et al., 1997;
Fiorentino et al., 2001; Sperber et al., 2006) that physical
examination correlates best with the pathological findings
for assessment of breast tumor size after NACT. However
MRI has higher accuracy (Shin et al., 2010; Park et al.,
2011) with the surgical pathology findings. The present
study was conducted by an experienced breast surgeon
who made the tumor measurements herself. These tumor
measurements were available at base line, 3 weeks after
the first cycle of chemotherapy and 3 weeks after the third
cycle of chemotherapy.
The tumor measurements after the first course of
chemotherapy were evaluated as a predictor of response
to chemotherapy and it was called “INITIAL” clinical
response to differentiate it from the term “EARLY”
clinical response. The term early has been used by others
for response evaluated after two courses of chemotherapy
in their trial reports and studies (Minckwitz et al 2005;
2008a; 2008b; Beresford et al., 2008; Esteva and
Hortobagyi, 2008; Ishitobi et al 2009). In another
study (Moon et al., 2005) early response referred to the
maximum clinical response within three cycles of NACT.
It has been demonstrated that reliable prediction of pCR
is not possible with the routinely determined clinical and
biological factors before the NACT, and the response
after two cycles of chemotherapy is a strong, although a
dependent predictor (von-Minckwitz et al., 2008b).
The present study is a report of evaluation of clinical
response after the first cycle of NACT as a predictor of
response to NACT. It is termed as initial clinical response

Asian Pacific Journal of Cancer Prevention, Vol 12, 2011

943

Samina Khokher et al

and prefix “i” is added to the response group of NACT
according to WHO/UICC criteria (icCR, icPR, icSD,
icPD). The initial clinical response in the present study was
found to be highly significant as a predictor of response to
NACT. icCR has very high sensitivity (91%), to identify
cCR and high specificity (75% ) to identify cPD . icPD at
the other extreme has 100% specificity for cPD. None of
the initial responding patient in this study had cPD while
29% of initial responding patients had clinical complete
response. The remaining 71% of initial responding patients
had clinical partial response. All the patients with icPD
progressed to clinical progressive disease while only 9% of
the icSD progressed to cPD. No other parameter or tumor
marker has been reported with this level of sensitivity for
cCR and specificity for cPD. These are the most desired
features of a predictive parameter for prediction of the
response to NACT. Its only disadvantage is that it is not
available prior to treatment. However there is a good old
dictum that “The earlier the better” and “Better late than
never”. In the study of von-Minckwitz already cited, the
clinical response after two cycles of chemotherapy was
found to be the only factor with significant predictive
value among many tumor and host factors, on univariate
as well as multivariate analysis. The same was found true
for initial clinical response reported in the present study.
Molecular functional imagings have also been used
early in the course of NACT to predict response to
chemotherapy (Meisamy et al., 2004; Schwarz et al., 2005;
Padhani et al., 2006; Rousseau et al., 2006) However
these techniques are very expensive and require high tech
equipment. In a study of MRI measurements of tumor
size and pharmacokinetic parameters as early predictors
of response to NACT, early tumor size change on MRI
was found to be a better response predictor rather than the
pharmacokinetic parameters on MRI (Yu et al., 2007). A
report of early assessment of tumor response by molecular
profiling has been conducted on core biopsy specimens
(Sharma et al., 2009) but this technique is invasive and
involves expensive molecular profiling technology. The
clinical evaluation is inexpensive as well as reasonably
accurate. The clinical evaluation at three weeks after
the first cycle requires only an additional appointment
of the patient with someone having basic clinical skills
and is timed around the second cycle of chemotherapy.
In the present study this evaluation was done either a
day prior to the course of chemotherapy when patients
had appointment for laboratory tests or on the day of
administration of chemotherapy.
The highly significant predictive power of initial
clinical response is comprehendible if we look at the
enormous heterogeneity and diversity reported for breast
cancer by the recent genomic and proteomic studies
(Asakawa et al., 2010; Graeser et al., 2010; Mc Dermott
et al., 2011) added on to the heterogeneity of patient
population. Initial results from the studies sequencing the
genome of human breast cancers show that an average
tumor contains 90 mutated genes (Sjoblom et al 2006).
This translates to thousands of different combinations
which emphasizes the enormous molecular diversity of
breast cancer. All these high profile expensive assays miss
out the variations in the drug metabolism inside the patient,
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which is unrelated to the tumor’s molecular profile. The
Pharmacogenetics (Assfalg et al 2008, Caraco 2004, Tan
et al 2008) on the other hand miss out the variations in
the tumor, a patient is encountering. It was hoped that
the genomic analyses of cancer tumors would be able to
identify in advance that which patients will benefit from
chemotherapy and which will not. A lot of work has
been done and a number of articles have been published
but still there is no clinically useful tool to tell how the
patient’s cancer cells will react to the chemotherapy.
In other words the efficacy of chemotherapy cannot be
determined or predicted before the actual interaction of
chemotherapy and tumor cells takes place in vivo. We
lack the in-depth knowledge of the biological processes
resulting in the tumor response or the resistance to
chemotherapy and with the present day knowledge, no
single or combinatorial tumor parameter can predict with
accuracy the drug versus tumor interaction in vivo (Rakha
et al 2010, Osako et al 2010, Untch and von-Minckwitz
2009). It is therefore suggested that for the optimum use
of NACT in patients with advanced breast cancer, the
clinical assessment should be done after the first course
rather than the current practice (Beslija et al 2009, Smith
et al 2002) of two to four courses of NACT. The increasing
knowledge and high powered studies hold promise for the
future but till then the response to the first course of the
NACT (Initial Clinical Response) should be considered as
a real time test of chemosensitivity of the tumor which can
predict the individual’s response with accuracy. It has the
advantage assessing the drug versus tumor interaction in
an individual patient in a direct manner and provides early
information on the clinical response to NACT. It is easier,
cheaper and ethical to be used and can be relied upon
for clinical decision making in patients with advanced
breast cancer. The clinical response evaluation after first
cycle of NACT has the potential of improving the quality
of care in these patients in accordance with the current
recommendations ( Peppercorn et al 2011) of American
Society of Clinical Oncology.
We conclude that the initial clinical response
evaluation three weeks after the first course of neoadjuvant
chemotherapy is a good predictor of response. The initial
clinical progressive disease has 100% specificity and
93% accuracy for clinical progressive disease. The initial
partial response has 91% sensitivity for clinical complete
response and 100% sensitivity for overall response. The
high sensitivity of initial clinical response for prediction
of cCR and specificity for prediction of cPD favors its
incorporation in clinical practice, as an early predictor
of response to NACT in patients with advanced breast
cancer. There is a need to study the biology of breast
cancer, its response to different therapeutic regimens and
the molecular and genetic predictors of its response to
chemotherapy in the local population of patients.
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