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EDITORIAL

It is with a lot of trepidation | write this, thohgf is a great honour and pleasure to write tisédiditorial
of anew journal “JIPMER Journal of Cancer”, whydu hold in your hands. This marks a significamestone
in the history of Regional Cancer Center at JIPMER which stanté humble beginnings and rose to an
important tertiary cancer care center in this gittie country.

The start of new journal is always an exciting event. | atreessed the hard work and commitment
required to make this journal happen. You might wonder as to the need for gmathal when there are
a number of journals already available and a lot of information idaél&ito us through electronic
information. Most of us practice our profession with a lot of limitatiorterms of adequate / up-to date
laboratory investigations, pathological typing, X-ray, CT, MRI, Nucleadicine studies and modern
facilities for management. Many of us work hard and when we tgptart our experience and get these
published we face a high rejection rate. Most of us also receivaents like our work perhaps is more
suitable for local readers; the standard of care apparentluisit the standard of big centers in the
developed countries. Itis with these factors in mind we préssnournal to all practitioners of oncology
in our country to present their experience and be heard / read. hmepritnal will assimilate all the
needs of oncologists and prove popular. It should stimulate most of you tyoeuitexperiences and
express your views.

The journal will be published initially twice a year and we woikd to see its frequency increase
and become a leading journal in the field of oncology. The papers submiiltée subjected to strict
reviewing procedures before publication.

The journal has three sections viz.: review articles to beawiity experienced oncologists, original
articles relating to work done, interesting case reports and gnd@ee can also send in their opinions
through comments and letters to the editors.

Several esteemed colleagues have been inducted into the editorial Hoahdofncourse will be
expanded to represent all aspects of cancer and its management.all ladpgu will read this new
journal and also send in your views to share with colleagues who erested in cancer care. Itis only
with your support, this venture will become a success and compete wiidr gomrnals.

I wish to thank all my colleagues at Regional Cancer CentdV)El® Puducherry who have
contributed immensely to bring out this new journal, which was not ahahsy and simple job. My
special thanks to Dr. Shyama Prem who has committed herself for this job anmdytouirihis journal.

I hope it will establish itself as a highly ranked journal in ieklfof cancer.

Dr. K.S. Reddy
Director
Regional Cancer Centre
JIPMER.
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Review Article

Risk of cancer in women on hormone replacement
therapy — an overview

P Reppi Ranit, K.S. Rebby?

Department of Obstetrics & Gynaecology
2Department of Radiotherapy, Regional Cancer Center, BRRNPuducherry

Abstract

Hormone replacement therapy (HRT) has been used extensively in postosahapamen as a
proven and effective therapy for the relief of menopausal symptoms gome¥ention and treatment of
osteoporosis. The two important cancers associated with HRT are breast ndrered@netrial cancer.
Unopposed oestrogen therapy in post-menopausal women with intact uterus is assabiateceased
risk of endometrial carcinoma. There is an increased risk of irevbseast carcinoma in women who are
on combined oestrogen and progestin regimen than on oestrogen aldniectdRses the rate of recurrent
breast cancer in breast cancer survivors. Tibolone was effectieienimg symptoms and the cancer
recurrence rate in the Tibolone group was comparable to thiatrefited controls. When HRT is indicated,
it should be prescribed in the lowest possible dose or the shortest {gedodtrol symptoms. It is
important to evaluate the risk benefit ratio of HRT and necessadyfications or alternative therapies
should be advised to relieve the menopausal symptoms.

Keywords: Hormone replacement therapy, cancer

Introduction cardiovascular accidents. HRT has recently fallen

out of favour and alternatives to HRT are being

Hormone replacement therapy has beenconsidered. The risks and benefits of hormone

used for treatment of menopausal symptoms for,
therapy to treat menopause related symptoms and
over 50 years. Unopposed oestrogen was used in

) ) . rPrevent diseases such as osteoporosis in peri and

postmenopausal women with an intact uterus whic
N o . postmenopausal women has always been a source

resulted in increased incidence of endometrial

.__._of confusion.
cancer and therefore was replaced by a combination

of oestrogen and progestin. But recent trials havgqRT and Breast cancer risk
highlighted that risks outweigh the benefits with

increased incidence of carcinoma breast and Several epidemiological studies most
notably Women’s Health Initiative (WHI) and

* Address for correspondence:
Prof. Dr. P. Reddi Rani,
Department of Obstetrics & Gynaecology,

JIPMER, Puducherry - 605006 India. Conflict of interest

Phone: +91-413-2272381-89 Ext: 4081 & 4083 The authors declare that they have no conflict of interes
Fax: +91-413-2272066 Funding source

Email: atsaharall@yahoo.com This study required no additional funds.
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Million Women’s Study (MWS) reported several The Million Women Study (MWS)[3] is a
adverse effects among users of HRT includinglarge observational study of 870,000 women who
breast cancer. are followed with screening mammogram for an
average of 2.6 years, for both hormone users and
WHI [1] was designed to study 16,608 ,on_ysers. The relative risks for invasive breast
women who were in the age group of 50 1o 79 yearg ancer were 1.00 for women who never used
at the time of enrolment. Cases of early Menopausgesirogen, 1.01 for women who used oestrogen at
and premature ovarian failure were not included.qgme point in the past, 1.30 for women who
It contained two arms - one arm included cases OEurrentIy used oestrogens alone and 2.00 for
surgical menopause on Conjugated EqQuin€yomen who currently used oestrogen plus

Oestrogen (CEE) and the other arm CEE andyrogestin. The increase in breast cancer mortality
Meqlroxy Progesterone Acetate (MPA). It Was jn current users was not statistically significant.
designed to evaluate the long term benefits and

risks, but not vasomotor symptoms. In the CEE / Observational data suggesting that ET for
MPA group there was no increased risk of invasivelonger than 5 years may increase the risk of breast
breast cancer in the 75% of women who had nevecancer are limited and data on HRT'’s impact on
used HRT before starting the trial. However in the breast cancer mortality are minimal. E + P therapy
remaining women, HRT increased the risk of breastand to a lesser extent ET increases breast cell
cancer after 5 years of use by 8 additional caseproliferation, breast pain and mammographic
for every 10,000 women using combined hormonedslensity. E + P therapy may interfere with the
for one year. The risk returned to baseline 5 yearsnterpretation of mammograms.[4]

after stopping the therapy. These women had more

advanced tumors, but there was no increase iminsitHRT and risk of breast cancer in post-
breast cancer. menopausal women

In the Oestrogen only arm the use of CEE Several randomized controlled trials have
alone for 7 years was not associated with arpeen conducted to evaluate the risk of breast cancer.

increased incidence of breast cancer among©me of these trials include the following

hysterectomized women.[2] Results of these trials
cannot be compared directly as they involved two
dlﬁergnt populations with different characte_rlstlcs randomized trials involving 12,643 women.
and risk factors. But several authors have inferred

) [5]
these data and other observational data and

suggested a greater risk of breast cancer in womenp_ Wjith E + P therapy the average breast cancer

using combined Estrogen + Progestin (E + P)  risk was 1.24 in randomized trials involving
therapy than women using Oestrogen therapy alone 19,756 women. [6]

(ET) indicating progestins have adverse effect on

breast cancer incidence. Itis not clear whether the 3. The absolute effect of E + P therapy in WHI
risk differs for continuous versus sequential use of and heart and oestrogen and progestin
progestogen. Available evidence suggests that replacement study trials added 8 and 17 cases
oestrogen alone for fewer than 5 years has little per 10,000 women per year respectively, to
impact on breast cancer risk. natural risk. [6]

1. With ET use alone, the average risk of
invasive breast cancer was 0.81 in four

8 JIPMER Journal of Cancer / Dec 2012 / Vol 1/ Issue 1



4. Data from Million women study showed the died from breast cancer (six deaths, 0.009% per
increased risk to current users of ET, EPT andyear) compared with controls (16 deaths, 0.024%
Tibolone as 1.30, 2.00 and 1.45 respectivelyper yr; HR: 0.37, 95% CI1 0.13-0.91; p=0.03). These
but the magnitude of the associated risk wadfindings provide reassurance for women post
substantially greater for E + P therapy thanhysterectomy seeking relief of symptoms in terms
the other types of HRT (P<0.0001).[3] of the effects of oestrogen use for about 5 yrs on

breast cancer incidence and mortality.[8, 9]
5. Six epidemiological studies including MWS

showed the average relative risk with HRT and women with benign breast disease
sequential and continuous progestin regimens

were 1.85 and 1.94 respectively, a difference
that was not significant.

HRT can be prescribed to these women as
the risk of developing breast cancer is not affected
by it. [10]

6. The increased risk of breast cancer risk
diminished soon after discontinuing
hormones and largely disappeared by 5 year§ancer
of cessation.[7]

HRT and women with risk factors for breast

HRT can be offered for women with a

7. Use of Low Dose HRT — Dose of oestrogen family history of breast cancer after proper
is considered low when CEE is 0.3 mg, 0.05 counselling. Risk of developing breast cancer is 2-
to 1 mg oral E 25 - 75ug transdermal E 4 times more if the first degree relative has history

For progestogen dose of MPA 1.5 to 5'mg,of breast cancer and the risk increases further if
Levonorgestrel (LNG) 5 to 2Qg are two first degree relatives are affected or if it occurs
considered low. Studies have shown that lowPrémenopausally. Available data suggest that the
dose regimens were as efficacious asaddition of HRT does not further increase the risk.
conventional regimens for relieving [11] Armstrong et al [12] found that prophylactic

vasomotor symptoms with a possible lag of bilateral oophrectomy improved life expectancy in
few weeks in the onset of effect. [5] women with BRCAI / I mutation irrespective of

whether HRT was used or not after oophrectomy.

The WHI randomized controlled trial These women should decide on the use of HRT
reported on the extended follow-up of 10,739 based on quality of life decisions.
women and assessed the long-term effects of
oestrogen use on invasive breast cancer incidenc®=RMS and breast cancer
tumor characteristics and mortality. After a median
fOHOV.V_UP of 11.8 yrs, the use O_f oestrogen for aoestrogen receptor modulators which have been
median of 5.9 yrs was associated with lower, . ) . . .
o . . tried in various trials are Tamoxifen and
incidence of invasive breast cancer (151 caseg, .

. aloxifene.

0.27% per yr) compared with placebo ( 199 cases,
0.35% per yr) HR:0.77, 95% C1 0.62-0.95; p=0.02. Women who were randomly assigned to
In a subgroup analysis they also observed thasbreaTamoxifen showed a 36% reduction in the
cancer risk reduction with oestrogen wasincidence of ductal carcinoma in situ, a 46%
concentrated in women without benign breastreduction in invasive breast cancer, a 48%
disease (p=0.01) or a family history of breast cancefeduction in oestrogen receptor (ER) positive
(p=0.02). In the oestrogen group, fewer womentymors and no significant reduction in the incidence

The two drugs which belong to selective

JIPMER Journal of Cancer / Dec 2012 / Vol 1/ Issue 1 9



of ER negative tumors. But it was associated withshowed an unacceptably high risk with HRT with
2.4 fold increased incidence of endometrial a hazard ratio of 3:3. There were 26 new breast
carcinoma, a 1.9 fold increase in deep venousancer events in HRT group which included 11
thrombosis and 1.5 fold increase in cerebrovasculalocal recurrences, 10 cases of distant metastasis
accidents. [13] and 5 contralateral breast cancers compared to 8

_ events in the placebo group.
Women who were randomly assigned to

Raloxifene showed reduced incidence of all breast 4 year follow up of HABITS Trial [16]
cancers by 62%, invasive breast cancers by 72%supports the recurrent breast cancer risk in women
invasive ER positive breast cancers by 84% andn HRT. At the time of this analysis 39 (17.6%) of
no reduction in ER negative tumors similar to thethe 221 women in HRT treatment arm had
above study. There was no reduction in ductaldeveloped breast cancer recurrence or a new breast
carcinoma in situ. There was a threefold increasecancer compared to 17 (7.7%) of 221 women in
in thromboembolic events but no increase in uteringhe control arm. The estimated 5-year cumulative
bleeding or endometrial cancer. [14] rate for disease recurrence was 22.2% for HRT arm

_ _ and 9.5% for control arm, for an absolute increase
HRT after breast cancer diagnosis and treatment risk of 14.2%.

In survivors of breast carcinoma, use of Based on various studies, HRT should not
HRT remains controversial. Menopqusal SYmptoMsye ysed in breast cancer survivors and alternative
may appear early and are severe in these pat'enﬁﬁerapies should be used

either due to bilateral oophrectomy or due to

chemotherapy, specifically Cyclophosphamide The increased use of aromatase inhibitors
which is known to cause ovarian ablation as a partn the treatment of breast cancer is a further cause
of treatment of breast cancer. There are noof concern for osteoporosis risk. In

established guidelines for prescribing HRT to thesgpostmenopausal women, they tend to accelerate
women and each patient needs to be carefullypone loss due to their profound suppression of
counselled about the risks and benefits. Oestrogendrculating oestrogen levels.

are generally not given due to the belief that they

promote breast cancer growth. It may stimulate Anastrazole was associated with a
cancer cells left behind by the primary treatment.Significant increase in fracture risk compared to
There is also an increased risk of developing contrd @moxifen.  Balanced diet,  exercise,
lateral breast cancer. HRT also increases théUPplementation of calcium, vitamin D and
frequency of abnormal mammograms possibly bybisphosphonates has been found to be useful in the

increasing mammographic density which could Prevention and treatment of osteoporosis.
lead to a delay in diagnosis of breast cancefRaloxifene was found to be useful in the reduction

recurrence or a new primary. of risk of vertebral fracture and also in relative
reduction in the risk of breast cancer. This was
HABITS Trial 2004 [15] seen for oestrogen receptor positive tumors and not

for ER negative tumors. [17]
This included 434 women with menopausal

symptoms treated for early breast cancer who wer&ibolone
randomized to HRT or placebo regimen for 2 years.

When trials were terminated early, interim analysis It has an advantage over conventional HRT
in terms of breast cancer risk. It also does not

10 JIPMER Journal of Cancer / Dec 2012 / Vol 1/ Issue 1



increase breast density and therefore does nadssociated with the use of E + P therapy regardless
negatively affect mammographic screening for of how the progestin was given, but not with the
breast cancer. Women on Tibolone require fewemuse of oestrogen alone. [21] Progestin use is
repeat mammograms. Dimitrakakis et al, [18] in associated with increased breast density. Stopping
their study to assess the safety and efficacy othe HRT for few weeks before mammogram may
Tibolone for climacteric symptoms in breast cancerimprove its diagnostic accuracy. Low dose
survivors who were on Tamoxifen for 5 years andprogestin may decrease the density. HRT use does
followed for 61 months, showed that Tibolone was not independently predict the accuracy of screening
effective in relieving symptoms and the cancermammography but increased breast density reduces
recurrence rate in the Tibolone group wasaccuracy.

comparable to that of untreated controls. It also

prevented hot flushes and had no untoward effect§!RT and Endometrial cancer

on endometrium. It has a beneficial effect on mood
and sexual well being and also has a beneficial
effect of preventing and/or treating osteoporosis.

Unopposed ET is associated with an
ncreased risk of endometrial hyperplasia and
endometrial carcinoma in patients with an intact

SERMS like Raloxifene are useful and safe Uterus treated for menopausal symptoms.
in breast cancer survivors for_ the preventloh and Studies have shown 5 to 10 fold increase
management of osteoporosis and for relief of. o . : .

in the incidence of endometrial carcinoma in

vasomotor symptoms. Non hormonal treatments . L
: - . . women taking ET which is related to oestrogen
like Clonidine, selective serotonin reuptake

L . _ dose and duration of therapy. Risk of developin
inhibitors, herbal medicine, etc. can be tried for . : p_y ping

: _ endometrial carcinoma persists for at least 5 years
relief of vasomotor symptoms. Tibolone has

. after it is stopped. In PEPI trial, [22] CEE used in
beneficial effects on vasomotor symptoms and . .
a dose of 0.625 mg unopposed resulted in a typical

urogerutal symptoms and is ? safe alternatlv.e toendometrial hyperplasia in 30% of study subjects.
HRT in breast cancer survivors. Urogenital

. . __ Recently, lower doses of oestrogens i.e. CEE in a
symptoms like vaginal dryness can be treated with

. : .. dose of 0.3 mg for 1 to 2 years have resulted in 2-
non oestrogen treatments like K-Y jelly and vaginal . , .
3% of cases developing endometrial hyperplasia.

moisturizers and should be considered as first IineUse of ultra low dose unopposed transdermal

treatment in breast cancer survivors. Although .
. : . . oestrogen in a dose of 14 per day for 2 years
systemic or topical ET is the most effective method : .
resulted in only one case of hyperplasia among 188

for treating hypo est.rogenlc urogenital syr.nptoms,WOmen treated. [23]
breast cancer survivors should be cautioned to
avoid ET therapy in any form to avoid its potential Addition of progestin reduces the risk.
contribution to recurrent breast cancer. [19] Several studies are being undertaken regarding the
safety of systemic ET in conjunction with
levonorgestrel releasing intrauterine system (IUS)
Increased breast density can impairWhiCh releases 2@ of progesterone per day to

interpretation of mammograms and increases th@rovide an excellent endometrial protection
failure rate of breast cancer screening progra@j. [2 Without the need for systemic progestin
HRT use is associated with lowered sensitivity with @dministration. Continuous low dose progestin may
more false negative mammograms due to increase@ffer endometrial protection equivalent or superior

breast density. Greater mammographic density wal0 that of cyclical therapy.

HRT and Mammography

JIPMER Journal of Cancer / Dec 2012 / Vol 1/ Issue 1 11



So, reducing the effective minimal doses women treated with E + P group compared to
of oestrogen, using low dose progestins, not usinglacebo in a 5% years follow up study. [1] The
HRT not more than 5 years, effectively reduces thadifference was small and not statistically
incidence of endometrial carcinoma. significant. HRT may be considered for distressing

_ _ _ vasomotor symptoms after proper counseling.
HRT for Endometrial carcinoma survivors

HRT and Colorectal cancer
The common belief is that HRT might

increase the risk of recurrence as it is an oestrogen There is a decreased incidence of colorectal
dependent tumor. Studies have shown that HRTIcancer with the use of combined HRT. Studies have
can be used for low risk endometrial carcinomashown that the risk is reduced by 1/3 in current
survivors who were Stage |, Grade 1 or 2 and lesand recent users of HRT. [27]

than 50% of myometrial invasion without an

increased risk of recurrence to control their HRT and Lung cancer

vasomotor symptoms. [24] In the Women’s Health Initiative (WHI)

Use of Tamoxifen for a long term is randomized study, use of oestrogen plus progestin
associated with increased risk of endometrialincréased the lung cancer mortality. Though the
carcinoma. In BCPT trial the risk of endometrial In¢idence did not differ, women who took

carcinoma was 2.5 times greater with Tamoxifen.0€Strogen and progestin were more likely to die of
[25] Patients need to be monitored while onthe disease than those who took the placebo.

Tamoxifen for any irregular bleeding and by However there were no differences in the number
transvaginal sonography with endometrial biopsyOf deaths from lung cancer among women who took

to rule out hyperplasia and cancer. Raloxifene i0€strogen alone compared with those among

not associated with an increased risk of endonetriaVomen who took placebo. [_28] After a mean
carcinoma and is useful for prevention and follow-up of 7.9 yrs, 61 women in oestrogen group

treatment of osteoporosis but not vasomotorVeére diagnosed with lung cancer compared to 54

symptoms. Tibolone is a better option and though" placgbo group. Non-small cell |U”9 cancers were
the MWS study suggested a slightly increased riskdqual in number, stage and grade in both groups.
of endometrial carcinoma, more randomized Deaths from lung cancers did not differ between

controlled trials are needed to confirm this finding. € groups (34 vs 33). [29]

[26] There is very little information available

regarding the relationship of HRT use with regard
to cancer cervix, vagina and vulva.
Combined oral contraceptives given in the _
reproductive age for contraceptive purposes aréonclusion
known to reduce _the risk of ovarian cancer by Long term HRT use is associated with
almost 50%. Studies have suggested there may be .
) . : . . increased risks of cancer, venous

a slightly increased risk of ovarian cancer in women . -

. . _ thromboembolism, stroke, etc. In deciding the
using ET which may be dose and duration related.

) : correct hormone replacement therapy it is
The WHI investigators reported a small non- . . . . .
N . . . .. _important to weigh the risks and benefits. It is
significant increase in ovarian cancer risk in

usually best to use HRT at the lowest doses that

HRT and Ovarian cancer
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work for the woman. Every woman using either breast cancer. There is a significant risk reduction
oestrogen therapy or oestrogen-progestin therapgf breast cancer in women who receive oestrogen
should be checked yearly by her doctor for anyssign alone and who have had no benign breast disease
of cancer. Adding progestin to oestrogen doesor no family history of breast canc&he decision
reduce the risk of endometrial cancer but does noto continue hormone replacement therapy should

protect against it completely. For women who havebe made annually by the clinician and patient and
had hysterectomy progestin does not need to bghould consider the individual needs, indications,
added. The addition @rogestins raises the risk of preferences, as well as best available evidences.
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Review Article

Trastuzumab In the treatment of breast cancer:
current status

BEELA SARAH MATHEW*
Department of Radiation Oncology, Regional Cancetti@eifrivandrum

Abstract

Approximately 15-20% of breast cancers over express human epideonvti gmctor receptor 2
(HERZ2) protein. The receptor tyrosine kinase is believed to playi@ktrole in the pathogenesis and
proliferation of these tumors. HER 2 + cancers generally have gppagmosis and were difficult to treat
till recently. In the initial studies, Trastuzumab, a monoclonabady targeting HER 2 demonstrated
significant activity in HER 2+ metastatic breast canEetlowing this success, several studies were
conducted in the adjuvant and neoadjuvant contekigwmoven benefits resulting in Trastuzumab becgmi
the standard of care for most HER2 + breast cancer patients.rtiddess, a significant number of
patients do relapse or progress possibly due to pyimaacquired resistance to Trastuzumab, the
mechanisms of which are not yet clear. This paper reviews the cstatns of Trastuzumab in the
treatment of HER2+ breast cancer. Hitherto unresolved issues adjinant setting such as eligible
patient population, sequential or concurrent use wimdtherapy or radiation, treatment duration, toxicity
and possible mechanisms to overcome resistance are also brietfiyseid.

Key words : Breast cancer, HER2, Trastuzumab, Monoclonal antibody

Introduction HER 2 neu gene and over-expression of HER 2

] receptors.
Breast Cancer is the most common cancer

affecting women and is a major cause of cancer HER 2 is over-expressed in 15-20% of
related mortality in women world over. Historically breast cancers. HER 2 + tumors are associated with
classification of breast cancer and subsequenan aggressive phenotype and have been a clinical
treatment was based on clinico-pathologicalchallenge contributing to a significant fraction of
findings. Recently, the use of micro-array cancer relapses and deaths. Antibody based
technology has enabled identification of different therapeutics form an important means of utilizing
breast cancer subtypes characterized by distinahe hostimmune responses by specifically targeting
clinical outcomes and response to specific therapyand directing anti-tumor activity. RhuMAb Her 2,
forming a new molecular classification. One suchalso known as Trastuzumab (Herceptin) is a
subtype is characterized by amplification of the humanized monoclonal antibody that targets Her2
Neu.
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Trastuzumab has undergone extensive in cell proliferation and Trastuzumab causes
clinical trials in thousands of women with disruption of this complex.[3]
metastatic breast cancer demonstrating clear
benefits in terms of disease relapse/ progressiod- Modulation of host immunity activating the
and overall survival. Trastuzumab was the first Natural Killer (NK) cells involved in anti-body
antibody approved by the United States Food and dependent cellular cytotoxicity (ADCC) and
Drug Administration (FDA) to treat solid tumors. ~ complement dependent cell kill. [4]

Pathophysiology of HER 2 in breast cancer 3. Inhibition of angiogenesis at multiple levels
leading to inhibition of pro-angiogenic factors,

HER 2 Neu (EGFR2 or Erb B2) is atrans-  decrease in tumor related micro-vessel density
membrane protein encoded by the HER 2 gene on and normalization of tumor related ‘neo-
chromosome 17q 21. Itis a member of a family of vascularization’.[5]
receptor tyrosine kinases that includes EGFR
(Her 1), Erb B3 and Erb B4. [1] Trans-membrane Clinical use of Trastuzumab
receptors are typically characterized by an
extracellular ligand binding domain, an

intracellular tyrosine kinase domain and a The earliest reported clinical studies of
cytoplasmic tail. Ligand binding to the extracellular Trastuzumab were conducted in patients with
domains of Erb B1, 3 & 4 leads to formation of metastatic breast cancer. Slamon et al randomized
homo or hetero-dimers and thus causing activatiorygg patients with chemotherapy naive metastatic
of the kinase. While HER 2 has no ligand binding preast cancer to receive standard chemotherapy
of its own, it is the preferred partner for alone orin combination with Trastuzumab. [6] The
dimerization with the other members of the EGFR gddition of Trastuzumab was associated with a
family with subsequent activation of several significant improvement in time to disease
intracellular signaling pathways. This causesprogression (median TTP 7.4 months vs 4.6
accelerated cell growth, proliferation, angiogenesismomhs,p<0_001), objective response (50 vs 32%,
and metastases, conferring a poorer prognosis fa§<0.001) and overall survival (OS) (25.1 vs 20.3
HER 2 + patients. monthsp<0.001). Another study by Jahanzeb and
colleagues used Trastuzumab along with
Vinorelbine in 40 women with metastatic cancer.
The precise mechanism of action of [7] They reported an overall response of 78% (95%

Trastuzumab is not yet defined. TrastuzumabConfidence interval [CI] 62%-90%) and median
appears to inhibit several major pathways thatlime to progression of 72 weeks (95% CI 37-138

regulate tumor growth. Postulated mechanisms aré/€€ks); median survival had not been reached at
time of publication. These studies resulted in the

1. Inhibition of the HER2 receptor: Although how approval of the clinical use of Trastuzumab for
Trastuzumab inhibits HER2 activity is not clear, HER2+ metastatic breast cancer. The safety of its
some studies have suggested that the drug mightse in combination with Taxanes, Vinorelbine, or
promote internalization and degradation of Capecitabine is proven. Combination treatments
HER2.[2] Other studies have suggested that thevith Anthracyclines are associated with high
HER2/HER3/PI3K complex and subsequentincidence of cardiotoxicity and are no longer
PI3K-Akt signaling pathway plays a pivotal role recommended.

Metastatic disease

Mechanism of action of Trastuzimab
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Neoadjuvant therapy 3 years, event-free survival (EFS) was 70.1% and
53.3% in HER2+patients who received concurrent

Ever since the National Surgical Adjuvant Trastuzumab or not respectively (HR, 0.56;
Breast and Bowel Project (NSABP) trial B-18 and p=.007). [10]

B-27[8] demonstrated comparable efficacy for pre
and postoperative administration of chemotherapy, Neoadjuvant Trastuzumab along with
neoadjuvant chemotherapy has become a validaxanes- Anthracyclines based chemotherapy has
treatment option for high risk breast cancer.demonstrated the highest pCR rates with acceptable
Patients with pathological complete responsesafety profile for patients with HER2 + disease.
(pCR) after neoadjuvant therapy tend to have a
better outcome. Modern neoadjuvant regimengidiuvanttherapy
with Anthracyclines and Taxanes yield pathological Following the success achieved with
complete response (pCR) rates of around 20% . : : .

: , _ rastuzumab in patients with metastatic cancer,
Trastuzumab is the first targeted agent establlsheg , . .
. . : phase Il studies were conducted in the adjuvant
in neoadjuvant regimens for the treatment of HER

. setting.
2 + cancer, as itincreased the pCR rates up to 67%. g

The National Surgical Adjuvant Breast and
Bowel Project trial B-31 (NSABP B-31) and the
North Central Cancer Treatment Group trial N9831
(NCCTG) compared Doxorubicin and
Cyclophosphamide (AC) followed by Paclitaxel
with or without 52 weeks of weekly Trastuzumab.
In the NCCTG N9831 study Trastuzumab was
given either following or beginning with Paclitaxel.
Because of the similarity of the study design of
NSABP B-3land NCCTG N9831, a combined
analysis was performed and the results were
published. [11]

A study by the M D Anderson Cancer
Centre (MDACC) compared pCR for patient with
stage Il - IlIA breast cancer who received
neoadjuvant chemotherapy with or without
Trastuzumab. [9] The addition of Trastuzumab
increased the pCR significantly compared with
chemotherapy alone (65.2% vs 26.3%;
p=.016).They reported improved 1-year(100% vs
94.7%) and 3 year (100% vs 85.3%) disease fre
survival (DFS) for patients receiving Trastuzumab.
The effect on facilitation of breast-conservation
(BCT) was small (52.6% vs 56.5%).

The Breast Cancer International Research
$roup 006 (BCIRG 006) [12] compared AC
ollowed by Docetaxel with or without one year of
Trastuzumab. This trial also tested the efficacy of
a non-anthracycline regimen, consisting of

The Neoadjuvant Herceptin (NOAH) trial
assessed the efficacy and safety of Doxorubicin an
Paclitaxel followed by Paclitaxel and then
Cyclophosphamide, Methotrexate and Fluorouracil
(CMF) with °T without Trast.u.zumab for HER2_+ Docetaxel, Carboplatin and Trastuzumab (TCH),
patients. A third arm containing HER2 negative . ) . -

. . intended at reducing cardiotoxicity.
patients received chemotherapy alone. HER2 +
patients who received concurrent Trastuzumab had In the Herceptin Adjuvant (HERA)

significantly better overall response (89% vs 77%;study[13] patients were randomized at completion

p=0.02) and pCR (43% vs 23%; p=0.002). A of standard adjuvant chemotherapy to either

significant difference in pCR rates were noted for gpservation alone, one year of Trastuzumab or two

patients with inflammatory breast cancer as wellyears of Trastuzumab. Follow-up data from the

(39% vs 20%; p=.002). At a median follow-up of ghservation group and one year of Trastuzumab
group are available.
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Table - I: AdjuvantTrastuzumab tria

. DFS os
Median
Eligible Treatment follow Hazard Hazard
Trial N atgients i - Ratio Ratio Reference
P ( e:rs) (95%Cl, (95%Cl,
y p value) p value)
ACx4—T x4 or 12
NCCTCG & Wifv z xaor 0.52 0.61 »
NSABP B- N+ 39 | (0.45-0.60), | (0.50-0.75),
31 Joint 3969 ACx4—T x4 or12 0<0.001 p=0.001
wkly—H x 1yr
NCCTCG N N +/- VAV(I:(:Isz xaoris i 0:56 17
- Tlem | 0 ";_)T s 55 | (0.55-0.82), | (0.65-1.13),
for HR X p=0.0005 | p=0.281
2184 | ()& wkly + H x 1yr
ACx4—Tx4dor12
NCCTCG N 1om | i 0.7 Q.75 17
b for N c:;—fr hor i 53 | (0.60-0.94), | (0.59-1.08),
HR(+) © 0=0.0190 p=0.135
wkly—H x 1yr
Chemotherapy—
: 0.76 0.85
HERA N+/- & | Observationvs 4 (0.66-0.87), | (0.70-1.04), -
3401 | T>1cm Hx1yrvs <0.0001 =0.11
Hx2yrs ki P
:i:é-er& ;c e R B 12
BCIRG 006 0.53-0.78), | (0.48-0.81),
T>2cm, ACx4—Dx 4 + ( <0 001) ( -0 004)
3222 |HR(), |Hxlyr 5.4 HShE e
HG2-3 [ ACx4—Dx4 0.75 0.77
BCIRG 006 or<3s |vs (0.54-0.90), | (0.60-0.99), 12
yrs age TCH x 1yr p=0.04 p=0.04
_'F':zlmf‘ D /V x3—FECX3 vs 0.42 0.41 y
FinHER 232 | goo | D/VX3+Hx9wks 3 (0.21-0.83), | (0.16-1.08),
g | e p=0.01 p=0.07
\ch100/ ED 75 — 1 59 .
PACS 04 528 N+ 39 | (0.61-1.22), | (0.68-2.38),
FEC100/ED 75 — H x oy, i

1yr

N=Node, T=Tumor size, HR= Hormone receptors, HG= Histological grade, PgR= Progesterone

receptor, AC= Doxorubicin + Cyclophosphamide, T=Paclitaxel, H= Trastuzumab, D= Docetaxel, C=

Carboplatin, V= Vinorelbine, FEC=5fluorouracil, Epirubicin, Cyclophosphamide, ED=Epirubicin,

Docetaxel, NR= Not reported, DFS=Disease free survival, OS=0Overall survival
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The Finland Herceptin (FINHER) study [14] HERZ2+, node-negative arnglicm size tumors.
was designed to compare Vinorelbine vs DocetaxelBanerjee et al reviewed retrospective studies which
both followed by Fluorouracil, Epirubicin and followed the outcome of patients with HER2+,
Cyclophosphamide (FEC). HER2+ patients werenode-negative, and tumargcm.[16] They found

additionally randomized to receive or not receive0ng term relapse rates in such patients to increase

Trastuzumab during the non-anthracycline phaseffom <10% at 10 years to 17% and 29% at 15 and

In this study Trastuzumab was administered only20 years resp(-?-ctlvely._ While it is not yet qlear
for nine weeks whether all patients witkk1.0cm, node-negative

tumors should receive adjuvant Trastuzumab there

The design of the Programmesd’ Actions iS & definite case for clinical discussion.
Concertées Sein (PACS) 04 trial[15] compared
patients receiving 5-Fluorouracil, Epirubicin and

Cyclophosphamide (FEC100) or Epirubicin and The HERA study had a 2-year Trastuzumab
Docetaxel(ED75); HER2+ patients were further arm in addition to the observation and one year
randomized to sequential Trastuzumab for 1 yeafreatment arm.There is as yet no efficacy or safety
or to observation. data for the 2 year arm.[13] In the FinHER study
_ _ Trastuzumab treatment was for only 9 weeks,

In all the studies, adjuvant standard ¢oncyrrently with Vinorelbine or Docetaxel. [14]
endocrine therapy was given to women with gporter duration Trastuzumab provided a
estrogen receptor or progesterone receptor positiveomparable efficacy, with a HR of 0.42 for relapse

disease. free survival. Multiple randomized trials comparing
the 1 year of Trastuzumab therapy with a shorter

The results of these six studies are showny,.ation are ongoing, the results of which are

in Table-I. All except the PACS 04 trial, gypected to provide more information regarding
demonstrated significant improvements in DFSipe optimal duration of adjuvant Trastuzumab.

(average risk reduction 50%) when Trastuzumabyntj| then, one-year Trastuzumab should be
was used. A trend towards improved OS wasconsidered the current standard, because this was
reported with Trastuzumab-containing regimens,the duration used by the majority of the randomized
again with the exception of the PACS 04 trial. Thetrials and particularly where overall survival bine
BCIRG 006 and jointly analyzed NCCTG N9831 was observed.

and NSABP B-31 results showed significant OS

benefit with concurrent Trastuzumab. TheseConcurrent or Sequential?

studies resulted in Trastuzumab becoming the Joint analvsis of the NCCTG N9831 and
standard of care for adjuvant treatment of mostNSABP B31 tria>lls in which Trastuzumab was

HER 2+ cancers. given concurrently with Paclitaxel, produced the
notable HR for DFS of 0.49. Analysis of individual
data for theNCCTG N9831 comparing the non-
Trastuzumab has proven benefit in patientsTrastuzumab arm with a sequential Trastuzumab
with HER 2+ (IHC 3+ or HER 2 gene amplified) arm and the HERA study in which Trastuzumab
breast cancer irrespective of tumor size, nodaWwas given only sequentially to chemotherapy,
status and hormone status. Several retrospectivéielded HR for DFS of 0.67 and 0.76 respectively

studies have suggested that HER2-positivity is aoth of which are less robust than that in the joint
poor prognostic factor even in patients with analysis of NCCTG N9831 and NSABP B31 trials.

Optimal duration?

Who should receive adjuvant Trastuzumab?

JIPMER Journal of Cancer / Dec 2012 / Vol 1/ Issue 1 19



[11, 13, 17] Further, the DFS of concurrent armassessments of cardiac function while on

was also superior to the sequential arm (HR=0.75Trastuzumab are recommended and withholding
p=0.01). In addition, OS enhancements were notedirug even in the event of asymptomatic cardiac

when Trastuzumab was used concurrently.compromise till functional recovery, appears to be

Therefore, it appears that Trastuzumab is more prudent approach. In most instances the cardiac
beneficial when given concurrently with dysfunction seems to be reversible.

chemotherapy.
Resistance to Trastuzumab

Timing with radiotherapy?
Only about 50% of HER2 + patients are

In all the adjuvant Trastuzumab trials known to benefit with Trastuzumab suggesting that
except the HERA, PACS 04 and FinHER, there is inherent or acquired resistance, the exact
radiotherapy was given concurrently with mechanisms of which are uncertain. Proposed
Trastuzumab. The cardiotoxicity rates in the HERA mechanisms that may medid&novoand acquired
and FinHER trials were low suggesting that it is resistance to Trastuzumab include decreased
possible that radiation adds to the cardiotoxicity.expression of HER2 receptors, mutation of HER2
However an unplanned analysis of the patientdeading to decreased binding affinity, expression
treated in the NCCTG N9831 trial with of truncated forms of HER2 and activation of
Trastuzumab showed no difference in cardiacalternate cell signaling pathways. Some ongoing
events between those who had receivedefforts to overcome resistance include continued
radiotherapy or not.[18] Therefore concurrent use of Trastuzumab beyond disease progression
Trastuzumab and radiation is generally consideredind combination with other HER family targeting

safe. agents such as Lapatinib. Experiments with other
_ o EGFR inhibitors, agents such as Pertuzumab,
Cardio-toxicity Bevazivumab, mTOR inhibitors, targeted delivery

of chemotherapy in combination Trastuzumab-

Trastuzgmab 'S gengrally_ well tolerateq. MCC-DM1 (T-DM1) are underway with early
Nevertheless, it can cause impairment of cardiac

function which is not a dose-dependentencouraIglng results.

phenomenon. The exact mechanism ofcgonclusions

cardiotoxicity is not clear but it is suggested that

HERZ2 may be protective for cardiomyocytes. The The incorporation of Trastuzumab has
incidence of cardiac dysfunction and severe chronisignificantly improved treatment outcomes in
heart failure (CHF) in Trastuzumab-containing patients with HER2 + breast cancer in early and
treatment in the phase lll trials ranged from 3.0%advanced stages. Concurrent use with Taxanes,
to 14.2% and from 0.4% to 3.8%, respectively. Capecitabine or Vinorelbine has been proven to
[11,12] Although no consistent risk factors for be safe. For adjuvant or neoadjuvant therapy,
Trastuzumab associated cardiotoxicity could bealthough no particular regimen can be considered
identified, older age, need for antihypertensives a superior, Anthracycline based regimens followed
baseline left ventricular ejection fraction (LVEF) by concurrent Trastuzumab and Taxanes appears
<55% were found to be associated with incidenceto be most beneficial. Results of ongoing studies
of cardiac events in the NCCTG N9831 and are expected to provide further answers with regard
NSABP B31 trials.[11] Baseline and periodic to optimal use.
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Abstract
Introduction

Radiotherapy for cancer cervix mainly consists of ExternahBRadiotherapy and Brachytherapy.
However, there is no uniformity in HDR treatments, eith@rescription doses or in the use of applicators.

Objectives

We studied and compared the dosimetric parameters of the tandem andT@®)ogohd tandem
and ring (TR) cervical brachytherapy applicators.

Methods and Materials

Fifty patients with cervical cancer (Stages II-IV) weardomized into two groups and underwent
two HDR applications of 9 Gy each with the assigned applicatoer®atinderwent orthogonal X-rays
with contrast in bladder and marker for the posterior vaginal wallvegere prescribed 9 Gy to ICRU
points A, with additional optimization to maintain the pear-shaped dosiédigin and minimize bladder
and rectum doses. Bladder and rectum point doses, pelvic wall point dosgespaadidal point doses,
mean and maximum doses were calculated. Total volumes treateptedtigption dose were compared.
Dose variation between the two applications was also calculateddbrapplicator.

Results

There were no significant differences between TO and TR apphoatth respect to doses to the
prescription points and other ICRU points. The rectal doses werBcagtly different (p<0.001) between
the two applicators.There were significant differer{pesd.001) between the applicators in treated volumes
as well. Within each patient, when the applications were compagatedrvolumes and point doses were
also found to be more consistent for the TR applicator between applications. Hou#tsestow that the
2 applicators deliver the prescribed dose to points A but vary in cotigah doses and treat significantly

*Address of correspondence:
Dr. Muzammil Asif,

48,Cazy Street, Puducherry - 605001, India. Conflict of interest , _
Phone: +91-9487466226 The authors declare that they have no conflict of interes

Funding source

Email: muzam2@yahoo.com X i .
This study required no additional funds.

22 JIPMER Journal of Cancer / Dec 2012 / Vol 1/ Issue 1



different volumes. We have also demonstrated that the rectaitoetiminferior when compared to good
vaginal packing to reduce rectal doses. The impact of the larggedtinent volume is unclear.

Conclusion

We conclude that the TO and TR are not identical dosimetriqadlylee TO applicator should be
used when feasible to reduce rectal dose and that the TR applécatora suitable for large volume
brachytherapy centers.

Keywords: Brachytherapy, Tandem, ring, ovoids

Introduction tandem and ring (TR). The TR applicator was
introduced by manufacturers as clinically identical

Cervical cancer is the second most commoryg, the TQ, but with additional benefits. [8, 9] These
cancer of women worldwide, with 471,000 incident jnc|,de increased patient comfort, applicability in

cases estimated in 2000, [1] and a 5-year prev@lenGyatients with a narrow proximal vagina or with

of more than 1.4 million cases. The cancer burdenypjiteration of the vaginal fornices [10] and better
(incidence and mortality) is disproportionately high repeatability due to a fixed geometry of the ring
(~80%) in the developing world. Radiotherapy for yg|ative to the tandem. [11] However, these claims
cancer cervix mainly consists of External Beam st gosimetric identity have not been substantiated

Radiotherapy and Brachytherapy. Brachytherapy;, any systematic study.
can be used as a primary modality in early stage

cancers whereas it serves as an adjunct to EBRT i&rickson et al, compared dose distributions of the
advanced stage cervical cancers. TR with those of the TO applicator. [12] The results
of their study showed that TO applications had

Intracavitary brachytherapy has been showngqnsistently higher bladder and rectal point doses

to improve outcome in cervical cancer patients.[2-yith similar point B doses as compared to the TR.
4] Asurvey by the American Brachytherapy Society They also found that the height, width and thicknes

(ABS) on the practice of brachytherapy in the ,f ihe isodose curves, i.e., the isodose volumes,
United States showed that cervix is the mostyere greater for the TO than the TR applicator.
common site treated with brachytherapy. [S] other studies investigated issues of spatial
Cervical brachytherapy has been delivered Withreproducibility of the TR applicator. [13] No
low-dose-rate (LDR) and high-dose-rate (HDR) rigorous, methodic, volumetric and dosimetric

treatments. [6] However, surveys on the practicecompariSon of the TR and the TO has been
of brachytherapy have shown that there is ”Operformed to date.

uniformity in HDR treatments, either in
prescription doses or in use of applicators, [6, 7]Methods and Materials

although the ABS has published recommendations _ _ _
regarding HDR treatments. [6] Fifty patients, ages 35 to 69 years, with
cancer of the cervix Stages II-1ll, were included in

According to the ABS survey, [6] the 2 this study. All patients received external beam
most common applicators in use are the Fletchertherapy of 50 Gy followed by 2 brachytherapy
consisting of a tandem and 2 ovoids (TO) and theapplications of 9 Gy each, delivered once a week.
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For this study, weandomizedpatients  Statistics
using a computer program into two groups and they .
received treatment with a particular applicator. We used the Mann-Whitney ranksum test
Foley's catheter filled with 2cc of contrast and 5 Parameters between the TO and TR groups. Mean
cc of saline was inserted into the bladder. The TRAOSeS to the prescription points, ICRU points and
applicator includes a rectal retractor to reduce theneéan isodose volume measurements were made

Figure - I:
Tandem and Ovoid Tandem and Ring applicators

rectal .dose. Points A and B were determir?edfor each group. The means were compared using
according to the Manchester protocol and following gy,gent t test. Within each patient, we used the

ICRU 38 recommendations. [14] The prescription pajred t test to check for significant differences in
dose was 9 Gy to points A. The TO assembly andpe gosimetric parameters.

the TR applicator are shown in
Figure — I. Results

Planning and optimization was done using 50 patients received 2 treatments each, for
Oncentra Brachytherapy software (Nucletrona total of 100 treatments. The dosimetric results
Medical Systems, Veendal, Netherlands). For bothfor these applications are presented in Tables I, I
type of applicators, optimization goals were to & lll. Of the measured parameters, only the dose
achieve the prescription dose at points A, maintairto the ICRU rectal point was significantly different
the traditional pear-shaped distribution, and limit between the 2 treatment methods.The ICRU rectal
the doses to rectum and according to ABSpoint dose was significantly higher for the TR. This
guidelines. Dosimetric parameters calculatedis most likely due to the use of a rectal retractor
included the ICRU rectum and bladder dose pointswith the TR, a component that is not included with
as well as other ICRU points.Time Dose Patternthe TO applicator. The rectal retractor, although
width and thickness of 9 Gy isodose curve andclaimed to be equivalent to vaginal packing was
difference in dose delivered to above mentionednot as effective in reducing rectal dose.
points between two applications for each applicator
were also measured.
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APPLICATOR | TANDEM AND OVOID | TANDEM AND RING
POINT MEAN DOSE SD MEAN DOSE SD
Bladder 50.61% 13.6 48.44% 13.6
Rectum 43.08% 9.05 53.07% 4.27
Left PW 19.23% 3.58 19.84% 3.03

Right PW 17.96% 4.16 18.1% 3.09
Left T1 14.4% 3.22 15.78% 3.74
Right T1 13.12% 3.08 13.55% 2.56
Left T2 11.63% 3.51 11.71% 2.85
Right T2 10.63% 3.16 10.77% 273
Left T3 4.55% 1.3 4.49% 0.79
Right T3 4.43% 1.37 4.47% 0.84

Table - I: Doses to various points sorted by applicator
PW —PelvicWall Point,T1, T2,T3 —Trapezoidal Points

PARAMETER | APPLICATOR |MEAN (in cm) SD
T&O 8.2580 0.40763
Iso Length
T&R 7.5960 0.15513
T&O 5.2500 0.20923
[so Width
T&R 5.1660 0.16734
T&O 4.0330 0.16709
Iso Thickness
T&R 3.5660 0.10616
Table - 1I: Isodose parameters between the two applicators
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Parameter Applicator Mean SD
Left Pt B Difference ¥§g (2) é?gggg gé;gzggg
e b it | 180|000 |
e
Rectum Difterence |00 | L761312s
T et
e | 1802 | 2
e T Dince |80 Lotlo |1
AT it | 180 Lo L
g R 1 R T
Left 2 Difference | F7000 |08 17820
Right T3 Diffeence |y sy0000 | 03522774
Left 13 Difference |0 4as00 | 04175741

Table - IlI: Difference between doses delivered to various pantsd applications

RPW — Right Pelvic Wall Point, LPW — Left Pelvic Wall Poift,, T2, T3 — Trapezoidal Points

Discussion conclusion is that the 2 applicators are not

dosimetrically equivalent and should not be used
The tandem and ring applicator is the . yeq

nterchangeably.
second most widely used in HDR brachytherapy,I J y

after the Fletcher type applicator, which consists The prescription points are determined
of atandem and 2 ovoids. In the current study, weelative to the tandem, using the same method for
found that the 2 applicators delivered very poth applicators. However, the surrounding
different treatments in terms of the volume treatedanatomy is dependent on the type of applicator
for the same prescribed dose. The TR applicatofjsed. Thus, dosimetric difference should be
treated a significantly smaller volume and over aexpected. This result is in agreement with the study
significantly shorter period of time.The carried out by Erickson et al, [12] which also
compared TR and TO dose distributions.
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The clinical significance of this difference compared to good vaginal packing. However,
is not clear. The use of individually contoured between applications, the TR applicator was found
clinical target volumes would assist in resolving to be more consistent in delivering similar doses
this question, but requires appropriate imagingto all points highlighting its spatial reproducibility.
techniques.The importance of more suitableThis could have implications for high volume
imaging modalities, such as magnetic resonancérachytherapy centers such as our center where we
(MR) or Positron Emission Tomography (PET-CT) treat up to 30 applications per week for cervical
has been recognized for cervical cancer. Thecancer alone. A single plan may be adequate for
development of MR and CT compatible applicatorsexecuting both treatments if the radiographs are
has facilitated the implementation of these found to be similar.

modalities for HDR treatment planning. [15]
Conclusions
The treated volume is significantly different
between the tandem and ring vs. the tandem and TO and TR applicators delivered the same
ovoid applicator and more appropriate imaging prescription dose to points A, with TR applicator

modalities such as MR, are needed to accuratel{¢!IVering a higher rectal point dose. The
delineate the tumor volume to be treated, to ensureclassical” pear-shaped distribution was

that there is neither over nor under treatment ofh@intained for both applicators. However, TO
the relevant volumes. consistently and significantly treated larger

volumes. The TR applicator had better spatial
The issue of higher rectal doses in TR reproducibility both physically as well as
applicators as compared to TO applicators is duelosimetrically. Clearly, the TO and TR applicators
to the inadequacy of the rectal retractor asare not equivalent and should not be used
interchangeably without further study.
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Abstract
Objectives

To study and estimate radiation induced DNA damage, with increasingptasdiation, in the
peripheral blood lymphocytes (PBL) of patients watjuamous cell carcinoma of oral cavity on
radiotherapy.

Methods and Materials

30 patients with oral cavity cancers receiving radiation therapg veeruited from December
2009 to May 2011 in the Department of Radiotherapy, JIPMER. Two ml ofihiziear whole blood
samples were collected from each patient, within two hours beidrafter the first fraction of radiation
and within two hours after the 1@nd the last fractions and were analyzed using Comet assay.

Results

The mean tail length was 14.7+/- 3.23 um and the mean % DNA in wiR@d+/- 5.13. The
linear trend of increase in the means from sample 1 to 4 yielded a slope of +3.584, p 0408 bfor
tail length, slope of +0.4768, p value of 0.0018 for % tail DNA.

Conclusion

There was conclusive evidence for cumulative increase in DNA damsagging over the course
of radiation treatment till the last fraction. This is aeefion of the intrinsic radiosensitivity of this
patient sample.

Keywords : Comet Assay, DNA damage, Peripheral blood lymphocytes, Radiationpihera
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Introduction surrogate markers to quantify DNA damage in
patients exposed to radiation and have also proven
Oral cancers are the most common cancergnejr advantages over tissue samples with respect
among males in IndiRadiation is the mainstay (4 easy availability, synchronous population, low
of current therapy for oral cancers. However, thefrequency of spontaneous chromosomal
difference in intrinsic radio sensitivity among aberrations, convenient culture methaiimplicity
individuals has a significant effect on the treatment ¢ procedure and patient complian{2] Several
outcome. There are several methods to assesgydies have documented the effect of different
response to radiation including clinical scoring goses of single fraction radiation on the DNA.
systems, tissue function assays, clonogenic assaygowever there are fewer studies, especially in head
etc. DNA damage assessment is one such methodyg neck malignancies, that have quantified the

Comet assay is a highly versatile and sensitive took,mulative DNA damage acquired over the course

Figure I: A) Undamaged DNA B) Comet appearance due to DNA damage

_ o _ of aradiation treatment schedule. In this study, we
for this purpose. The principle of comet assay iSgimed to document the cumulative DNA damage
that, radiation induces DNA strand breakage and;, peripheral blood lymphocytes with increasing
when subjected to electrophoresis, the broken endggses of radiation and document the inter-
of these negatively charged DNA strands becomengividual differences in intrinsic radiosensitivity

free to migrate in the electric field towards the i, terms of inter-individual variation in the amount
anode, thus forming a comet like appearance withys pnA damage.

the undamaged DNA in the nucleus as the head
and the migrated broken DNA, the tail (Figure 1). Methods and Materials
The comet tail length observed is directly

proportional to the extent of DNA migration, which The study was conducted over a period f)f
in turn depends on the size and the number oft8 months from December 2009 to May 2011 in
broken ends of DNA. the departments of Radiotherapy and Anatomy,

JIPMER, Puducherry. 30 patients with
DNA damage has been assessed in variougistologically proven cancers of the oral cavity,
cancers using Comet assay in response to variouscluding 25 cases of primary buccal mucosal
treatment modalities including radiatifit]. These = cancers and five cases of primary tongue cancers
studies include both investigations on human tumomvere recruited for the study. The sample included
cell lines and on tumor cells extracted from patientsl7 male and 13 female patients with ages ranging
with different cancersAlso, studies have shown from less than 50 to more than 70 years. All the
that peripheral blood lymphocytes are suitablepatients were treated with a curative intent with
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radical dose of radiation as per the department statistically significant increase with irradiation
protocol. Informed consent was obtained from (groups 2, 3 and 4)Vith % tail DNA, mean values
them after proper explanation of the procedure. increased with groups 3 and 4, but the intersample
Two ml of heparinized whole blood samples were differences were not significant except for sample
collected from each patient within two hours before 2 vs. 3 (Table II).

(group-1) and after the first fraction of radiation
(group-2) and within two hours of radiation after
the 18" (group-3) and the last fraction (group-4). 9roups in both tail length and % tail DNA was
Atotal of 120 samples were obtain@tie samples ~ @nalyzed by repeated measures ANOVA and the
were analyzed for DNA damage using Comet assayP Values were <0.05 with both the parameters
and the comet parameters were obtained. The datd Table |, Table 1lJThese point to an overall
were then documented and statistical analysis statistically significant increase in DNA damage,

performed usingepeated measures ANOVA in terms of tail Iength and % tail DNA, with
independent't’ test and test for linear trend to increasing cumulative doses of radiation received

compare mean€omet Tail length and % DNAin  during the course of the treatmefihe test for
tail were analyzed for quantification of DNA linear trendwhich looks for the linear increase
damage. in means from the beginning of the radiation
treatment schedule to the end (i.e., from group 1
to group 4), is in an indicator of tleemulative
increase in DNA damagaVhen analyzed, it
The patient blood samples were divided Yyielded a slope of +3.584 (p=0.0001) for tail
into four groups based on the time of sampling with length (Figure Il) and a slope of +0.4768 (p=
respect to radiation delivery. The basal values 0.0018) for % tail DNA (Figure lll)These results
(group 1) for mean tail length was 14.7+/- 3.23um point to a significant cumulative increase in DNA
(Table 1) and mean % DNA in tail was 26.7+/- 5.13 damage in terms of tail length and % tail DNA,
(Table Il). The values for mean tail length showed accumulated along the course of the radiation
treatment schedule.

The difference between means of the four

Results

Number Tail Length(um) Overall Inter.
Group of Significance Gomparison
Samples | Minimum | Maximum | Mean Stal}da_rd (p Value) of Means
P Deviation p (p Value)
| 30 10.2564 | 222352 | 147 3.23
30 12.7648 | 28.7864 | 18.87 4.8 <0.05
4 <005 (1vs.2)
\ 30 | 174543 | 512454 | 2995 | 848 <0.05
> (2vs.3)
2 <0.05
4 30 19.7689 | 45.6654 | 34.9 6.2 Bs.d)

Table I: Comparison of Tail length betwestudy groups
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Number % Tail DNA Overall C [nter.
et omparison
Group of » . Meay | Standard Significance Of Means
Samples Minimum | Maximum ean Deviation (p Value) (o Valie)
| 30 16.5198 | 35.6356 | 26.71 5.13
30 18.2576 | 34.8762 | 25.95 4.14 >0_'05
2 <0.05 (1vs.2)
; ’ <0.05
3 30 19.6782 | 45.2908 | 29.75 6.23 @ vs.3)
>(0.05
4 30 18.4818 | 36.6276 | 28.61 4.07 (3 vs. 4)
Table Il: Comparison of % Tail DNA between study groups
5
a
< )
3
c
3
=
1 2 3 4
Group
(slope - 3.584, p value - 0.0001)
Figure II: Linear trend in mean Tail length
4_0 =

98]
[e=]

Mean( + SD)
— [
<o [=)

=]

Group
(slope - 0.476, p value - 0.0018)

Figure Ill: Linear trend in mean %Tail DNA

Discussion the earlier studies. [3The difference between
minimum and maximum values of each of the two
The presence of basal DNA damage in thegmet parameters and their standard deviation in
PBL of cancer patients is evidenced from the preroup 1 reflects the individual variation in the
irradiation (group 1) comet parameter valuesymount of baseline DNA damage among these

(Table I & Il). These results are in accordance with patients This basal DNA damage can be attributed
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to the cancer per se as well as to other factorgontinues to accrue till the last fraction, which has
including smoking, tobacco chewing, exposure tonot been documented in the earlier studies. The
UV rays, occupational exposure, etc. The analysisignificant linear increase in the means of all the
of various parameters after irradiation revealed ahree comet parameters points to the interplay
significant increase in the values pointing to abetween constant accumulation of DNA damage
significant radiation induced DNA damage, which and repair mechanisms throughout the course of
is in accordance with previous studies. [je  radiation till the last fraction. This is a reflection
minimum and maximum values and the standardof the intrinsic radio sensitivity of the patients in
deviations in groups 2, 3 and 4 point to the inter-this sample which is an important factor that affects
individual differences in the levels of radiation the tumor response to radiation. Thus, quantifying
induced DNA damage and hence the variation inDNA damage in the peripheral blood lymphocytes
the intrinsic radiosensitivity among these patients.using Comet assay can be a useful surrogate marker
There are few studies that have done in vivofor the intrinsic radiosensitivity of each patient.
assessment of the cumulative DNA damage in _

patients receiving radiation treatment for head and=onclusion

neck cancers. [5, 6] However none of these studies

has shown statistically significant results. In our o . .
. . for cumulative increase in DNA damagecurring

study, the cumulative effect of radiation on DNA L .
?ver the course of radiation treatmenhis is a

was observed from the increasing mean values Ofeflection of the intrinsic radio sensitivity of the

the comet parameters. Mean tail length showed a _.. . .
. L . . patients in this sampl&hough comet assay has
statistically significant increase with each

. _ the advantage of being sensitive, reproducible, eas
consecutive sample taken during and after the g g P y

L . _ and inexpensivet has its disadvantages. It onl
course of radiation (Table. [yhe analysis of linear . P F . g y
L . y ives an overall quantification of the DNA damage
trend showed significant increase in the means o o . .
. . . ) ut does not specifically point to the location of
tail length (Figure 1l) and % tail DNA (Figure Il1), ,
o . the damage in the genome or the exact type of
from the beginning of radiation to the end (groups . . e
O - . _damageThis requires more accurate and specific
1 to 4), which is in an indicator of the cumulative

. . .___methods like Fluorescence in situ Hybridization,
increase in DNA damage. All these observations . .

. . . Polymerase Chain Reaction etc. These methods can
point to the fact that there is a statistically

N . . be utilized to further substantiate the evidence
significant cumulative increase in DNA damage . o

o . . . obtained in this study.
with increasing doses of radiation and this damage

This study has shown a conclusive evidence
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Abstract
Introduction

Pneumonia in neutropenic patients, in particulzagive pulmonary aspergillosis (IPA) is associated
with a high case fatality rate. Therefore the early diagrafsisngal pneumonia is paramount to guide
empirical anti-fungal treatment.

Objectives

The aim of our study was to compare the sensitivity and sgigciéf two indices of serum
galactomannan assay for diagnosing invasive pulmonggrgifiosis (IPA) in patients with febrile
neutropenia not responding to broad- spectrum antibiotics.

Methods and Materials

We included hematology patients (acute leukemia/aplastic anentimjelrile neutropenia in
this study. We did high resolution contrast tomography scan (HRCT) of teewhen fever had lasted
for more than 4 days of antibiotic therapy. Blood samples for galantamavere taken from patients
with signs of pulmonary infection and tested for galactomannan by Rlasgergillus test (Bio-rad).The
ELISAresults were analysed at two different positiveoffs- >1.5 (manufacturer’'s recommended positive
cut off) and >1.0. After all samples were analysed, data were nethhiith the clinical data which had
been collected independently.
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Results

We studied 80 febrile episodes. The sensitivity, specificity, pogte@ictive value and negative
predictive value of the test were 72.7%, 94.4%, 96% and 65.4% respectivelgmugnagx of 1.0. With
an index of 1.5 the sensitivity dropped to 42.4% without any change in specificit

Conclusion

We conclude that a lower cut-off of 1.0 may be appropriate in neutrgpeirenits with suspected
fungal pneumonia to facilitate early diagnosis of IPA, as this appiisassociated with higher sensitivity
and comparable specificity.

Key words: Febrile neutropenia, fungal pneumonia, galactomannan

Introduction Histological findings from lung tissue
obtained by biopsy or autopsy are generally
The incidence of pneumonia in neutropenic regarded as the diagnostic gold standard for
patients (eg, patients with acute leukemia) is 17y asive aspergillosis. However, the choice of
[1] to 24% [2] and the clinical response to broad patients undergoing biopsy or autopsy is highly
spectrum antibiotic therapy eventually ggjective, which invalidates conclusions regarding

supplemented by antifungal treatment activeyhe sensitivity and specificity of biopsy techniques.
against Aspergillus species is 60 to 65%, while the

infection-related fatality rate in these patients is as The aim of our study was to compare the
high as 38%. [2] sensitivity and specificity of two indices of serum
galactomannan assay for diagnosing invasive

Conventional chest radiographs show 'Ungpulmonary aspergillosis (IPA) in febrile

infiltrates in less than 10% of patients who remainneutropenic patients not responding to broad-

febrile despite antibacterial therapy, Whereasspectrum antibiotics.

simultaneous computed tomography (CT) scans,

particularly those using high resolution techniques,Methods and Materials

detect suspect or characteristic lung findings in

approximately 50% of these patients.[2] Hematology patients greater than 5 years of

Microbiological diagnosis may be based on blood29€ with febrile neutropenia were included in the

cultures or cultures from throat swabs, washes fron$tudy. During hospitalization we evaluated patients

the mouth and nose, sputum, saliva and bronchigi©" fever and respiratory symptoms. Physical

secretions obtained by broncho-alveolar |avageexaminations were carried out daily. We performed
(BAL) or on serological assays for circulating chest x-rays at admission and at onset of fever or

galactomannan (a constituent of the aspergillus celfl€velopment of pulmonary signs and symptoms.
wall). Aspergillus is rarely isolated from blood YVe did HRCT scan of the chest prospectively when

cultures and the diagnosis is often based on clinical€Ver had lasted for more than 4 days of antibiotic
symptoms or radiological criteria. Empirical anti- therapy orwhen chest X rays showed abnormalities

fungal therapy is justified in patients not respondi anq the;e were read by an experier?cgd chest
to broad-spectrum antibiotics due to the highradlologlst. Patterns of parenchymal infiltrates
mortality of established fungal pneumonia. were noted and the presence of nodular lesions,
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halo sign, cavitations, air crescent sign and fungabnd the National Institute of Allergy and Infectious
ball were considered suggestive of fungal Diseases Mycoses Study excluding radiological
pneumonia. Patients with these findings werecriteria.[3]

empirically started on anti-fungal therapy effective

against aspergillus.We did CT guided BAL where !) Proven invasive pulmonary aspergillosis—

possible for a microbiological diagnosis if the Cytopathological evidence of acutely branched,

general condition of the patient permitted. septate hyphae from a fine needle aspiration/biopsy
with evidence of associated tissue damage and a

Response to therapy was defined as stabl@ositive culture for aspergillus species from sputu
defervescence within 72 h after the initiation of or BAL fluid.
antimicrobial treatment with or without resolution
of chest infiltrates. Treatment end points werel) Probable invasive pulmonary aspergillosis —

defined as cure (response to and final withdrawaPOSitive culture for aspergillus species from sputu
of antimicrobial treatment) or death. or BAL fluid or cytopathology showing acutely
branched, septate hyphae together with 1 major or

We took blood samples for galactomannan2 minor clinical criteria.(Major clinical criteria
serology from patients with signs of pulmonary includes halo sign, air-crescent sign, cavitations on
infection & serum was separated and stored aHRCT scan, while, Minor clinical criteria was
—70C and tested for galactomannan by Plateliadefined as symptoms of lower respiratory tract
Aspergillus test (Bio-rad) by an investigator bixad  infection pleural rub, any new infiltrate not
to the sample source and clinical data. Plateligulfilling major criteria)

Aspergillus is a one-stage sandwich immune-

enzymatic technique for the semi-quantitative“i) Suspectednvasive pulmonary aspergillosis-1
detection of circulating galactomannan in humanMaor criterion with negative bacterial & fungal
serum. Coded serum samples were thawed angultures from respiratory tract specimens & no
analysed in batches. Optical densities were read g&vidence of viral disease.

450 and 620 nm. All samples were tested in - .

. : . Statistical Analysis
duplicate. Samples were re-tested if the co-efficient
of variation between duplicates was more than  Sensitivity, specificity were calculated for the
20%. The ELISA results were analysed at twotwo cut-offs of serum galactomannan index.
different positive cut-offs- >1.5 (manufacturer’s patients with proven or probable IPAwere included
recommended positive cut off) and >1.0. in the IPA group and the control group consisted

of patients not fitting into the above IPA categories

After all samples were analysed, data WeT€and without response to anti-fungal therapy.

combined with the clinical data which had been

collected independently. Sputum, blood, tissue andqResylts

BAL bacterial and fungal cultures were taken as

clinically indicated. We studied 80 patients. The median age was
30 years (range 6-65 years). Males comprised 65%

Invasive Fungal Infections (IFIs) were of patients. The disease distribution is shown in
classified according to criteria or case definitionsTgple 1.

developed by consensus of the European
Organization for Research and Treatment of Cancer
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Microbiological diagnosis Serum galactomannan

A total of 14 cultures were positive, blood Serum galactomannan assays were done in
culture in 9 patients, throat swab/ sputum in 3all patients. The mean number of samples per
patients, BAL fluid in 1 patient and postmortem patient was 2. To get the galactomannan index the
tissue specimen in 1 patient(Table Ill). The bacteriaOptical Density (OD) of the test serum was divided
isolated in culture comprised methicillin resistant by the mean O.D of the calibrator serum. An
Staphylococcus aureus, coagulase negativénvestigator blinded to the patient data performed
Staphylococcus, ESBL producing E.coli, Klebsiellathe ELISA according to the manufacturer’s
pneumoniae, Acinetobacter species and methicillininstructions. Each sample was run in duplicate.
sensitive Staphylococcus aureus. Fungi isolated irBamples were re-tested if the co-efficient of
culture included Candida tropicalis and Candidavariation between duplicates was more than 20%.
albicans from throat swab and sputum, Rhizopus
sp from blood and throat swab and Aspergillus ~ 1he ELISA results were analysed at two

flavus from postmortem biopsy of necrotic palatal different positive cut-offs >1.5 (manufacturer’s
mass. recommended positive cut off) and >1.0. Using a

positive cut-off >1.5 sequentiabZ consecutive)
Nine patients underwent fibre-optic positive results were recorded in 14 febrile
bronchoscopy and broncho-alveolar lavage fromepisodes. On reducing the positive cut-off to >1.0,
the affected segment. All patients at the time ofthere was 28 sequential positive results.
bronchoscopy were on broad- spectrum antibiotics
and 4 patients were also on anti-fungals. BAL fluid Based on microbiological and radiological
grew Acinetobacter species on culture in 1 patientCriteria and histopathology (where available) the

Transbronchial biopsy was done in 1 patient withfinal diagnoses were: definite / proven IPA-none,
endobronchial nodular lesions, which on ProbableIPA-1, suspected IPA-32 and pulmonary
histopathological examination revealed ill-defined tuberculosis - 2.

granulomas though cultures of the specimen and

The sensitivity, specificity, positive predictive
AFB stain yielded negative results. Y, 5P ¥ P P

value and negative predictive value of the test were

72.7%, 94.4%, 96% and 65.4% respectively using

an index of 1.0 (Table 1V).With an index of 1.5 the
Chest x-ray abnormalities were present in 49sensitivity dropped to 42.4% without any change

(61%) of which bilateral involvement was present in specificity. BAL fluid galactomannan assay was

in 30 (63%) patients. We did HRCT chest in 76 done in 6 patients. The sensitivity, specificity, PPV

patients of which 64 (84%) showed abnormalities.and NPV were 75%, 100%, 100% and 66.7%

Typical CT findings included nodules in 24 (43%), respectively.

nodules with halo sign in 19 (34%), segmental _

consolidation in 34 (61%), cavitations/air crescentP!SCUSSION

sign in 9 (16%), fungal ball in 4 (7%), pleural

effusion in11(20%) and hilar/paratracheal . . .
lymphadenopathy in 7 (13%) patients. Multiple consecutive) positive results were recorded in 14
ymp ' febrile episodes. On reducing the positive cut-off

" . 0 .
?_Il_aantj;n:slltles were seen in 47% of our patlentsto >1.0, there was 28 sequential positive results.

The sensitivity, specificity, positive predictivalue

Radiological abnormalities

Using a positive cut-off >1.5 sequential(
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and negative predictive value of the test wererecommends a cutoff point ¢flL.5, whereas an
72.7%, 94.4%, 96% and 65.4% respectively usingndex between 1 and 1.5 is considered
an index of 1.0.With an index of 1.5 the sensitivity indeterminate. In their analysis of the
dropped to 42.4% without any change in specificity.reproducibility of the test, Verweij et al [9]

suggested that the threshold may be reduced for

Early diagnosis and treatment of IPAhas beemeqgative samples from 1.0 to 0.8 and for positive
shown to improve clinical outcome in several samples from 1.5 to 1.0.

studies [4] and serial serum galactomannan

monitoring is now recommended in high risk In our study the sensitivity, specificity,
patients on chemotherapy and those undergoingositive predictive value and negative predictive
transplant to enable early detection of antigenemiavalue of the test were 72.7%, 94.4%, 96% and
Maertens et al [5] prospectively monitored 65.4% respectively using an index of 1.0. The lower
allogenic hematopoietic stem cell transplantationsensitivity of the test in our patients when coregar
(HSCT) patients. Patients underwent aggressivao published reports may be due to the fact that in
evaluation for IA, including frequent chest our patients anti-fungal therapy was most often
radiographs and CT scans, weekly surveillancestarted early on in the course of fever on an
cultures, and Aspergillus antigen testing twice empirical basis. This may have led to a number of
weekly. An assay cut-off of 1.5 was considered tofalse negative results.

be positive and consecutive positive results were

required to be classified as a true positive assay | h€ manufacturers of the GM EIA suggest
result. Based on the autopsy-updated classificatiorthat & sample index between 1 and 1.5 should be
the sensitivity was 94.4%. These findings considered within the ‘gray zone’ of positivity.
substantiate their earlier experience, where theyiowever other investigators have suggested that
reported a sensitivity of 92.6% in autopsy- the cut off for positivity could be safely decreased
confirmed cases. Diagnosis by detection oft0 0.7 or 0.8 [10] without compromise in specifycit
antigenemia was more sensitive and specific tharfierorecht et al [10] have recommended that the

other procedures, including radiography, CT scarcutoff value should be lowered to 0.7, at least in
and culture. adult non-allogeneic HSCT patients, though it was

associated with a loss of specificity from 99.4% to
A number of prospective studies report 88.7%. Maertens et al [5] recommended two new
excellent sensitivities (90-95%) and specificities cutoff points, a ‘static’ cutoff at 0.8 and a ‘dynamic’
using the Platelia Aspergillus for the diagnosis of cutoff at 0.5.They concluded after studying the
invasive aspergillosis. [6] Other studies performance of the assay in 124 neutropenic
demonstrate poorer sensitivities (0-50%) andepisodes with a high pretest probability for IA that
controversy exists over the most appropriate cutoffa single assay with an OD inde®.8 warranted
[7] This wide variation may be secondary to critical the initiation of anti-aspergillus therapy. A further
differences in the study population, in the caselowering of the ‘static’ threshold was not feasible
definitions of IA, the frequency of sampling and due to a drop in the PPV. However the
the requirement for demonstration of persistentdemonstration of at least two sequential sera with
positivity for classification as a true positive. [8] an OD>0.5 (‘dynamic’ threshold) increased the
Using different cutoff levels for defining a positive specificity and the PPV to 98.6% and the efficiency
sample may also contribute to variations in theto 98%. We observed that the sensitivity of the test
performance of the assay. The manufacturedropped sharply from 72.7% to 42.4% without any
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increase in specificity when the cut-off was initially negative serum assays had detectable
increased from 1.0 to 1.5. antigenemia in samples taken four days to one week

later.
False-positive results have been observed in

all studies, but the prevalence has variedEffect of therapy
considerably. Major variables affecting specificity

include the selection of the cut-off to define ~ Three patients in our series had initially
positivity and the requirement for demonstration POSitive assays which became negative in follow-

of persistent positivity for classification as true UP @ssays one week later. These patients with
positive. Maertens et al [5] reported a specificity clearance of antigenemia had early response to anti-
of 98.8% if two or more positive results were fungal therapy. Monitoring for antigen clearance
required vs. 85.4 % if only one was required for © rebound may provide useful information for
clas-sification as true-positive. However, false- assessing the effectiveness of therapy. Bretagne et
positive results also have been reported in up té! [12] and Maertens et al [S] described declining
20% of cases in studies requiring consecutive/€Vels in patients who responded to therapy and
positive results. Herbrecht et al [10] reported afising concentrations in those with fatal outcomes.
specificity of 99.4 % using a cut-off of 1.5, 93.9% Rohrlich et al [13] reported clearance of
with a cut off of 0.7, but only 88.7% with a cut-off antigenemia in patients who responded to therapy
of 0.6. We did not find any change in specificity and reappearance in those who relapsed. Becker
when the cut-off was reduced from 1.5 to 1.0 angtt @l [16] observed that antigenemia was no longer
this remained uniformly high at 94.4%. detectable in BAL after three days of therapy.

Maertens et al [5] reported false positive Microbiological diagnosis
galactomannan tests in 5 consecutive samples in a

patient treated with amoxicillin-clavulanate for positive, blood culture in 9 patients, throat swab /

neutropenic fever due to Escherichia coli . . .
. . sputum in 3 patients, broncho-alveolar lavage fluid
bacteremia. The index gradually decreased after , . : .
. . : in 1 patient and postmortem tissue specimen in 1
the patient was switched to quinolone therapy.

. . * 7"patient. Fungi isolated in culture included Candida
There was no other data supportive of invasive

o _ tropicalis and Candida albicans from throat swab
aspergillosis. One week later the same patient was .

. . and sputum, Rhizopus spp. from blood and throat
started on treatment with piperacillin-tazobactam

. : swab and Aspergillus flavus from postmortem
followed by an immediate re-emergence of Perg P

biopsy of necrotic palatal mass.
antigenemia (OD index2.5). We had only one PSy P

false positive result amongst patients classified in Aspergillus species are detected very rarely
the IPA category and this patient was not receivingfrom materials like throat swabs, oral washings or
piperacillin-tazobactam or amoxycillin-clavulinic - saliva. Therefore routine surveillance samples from
acid preparations. these areas do not help in early detection of ineas
fungal infection. However, if such a specimen
shows Aspergillus species, this finding has a high

: . " _predictive value in severely immune-compromised
Sulahian et al [11] reported that antlgenemlap y P

h atients. [15] The low culture positivity rate in our
preceded CT evidence of IA by more than a WeeIP . [15] . P y
. . : . . patients could be explained by the fact that our
in 65% of cases. Three patients in our series WItl‘P

A total of 14 (out of 160) cultures were

The detection of antigenemia during twice-
weekly monitoring facilitates early diagnosis of 1A.
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patients were started empirically on intra venousFollow-up

(i.v.) antibiotics and anti-fungals at an early date o _ -
immediately after onset of fever and the majority The overall mortality in our patients classified
of patients were on anti-fungal and antibiotic @ Proven or probable IPA was 44% and that in

prophylaxis even prior to the development of fever.control group (a_s_de_:fined earlier) was 33.33%.
Response to antibiotic therapy was seen in 12.5%

Bronchoscopy and BAL of our study patients, response to anti-fungal

therapy in 40% and to anti-tubercular therapy in
A total of 9 patients underwent fibre-optic 5 5oy

bronchoscopy and bronchoalveolar lavage from the
affected segment. Many of our patients were Hohenthal et al [17] in their series of patients
critically ill and therefore unfit for bronchoscopy. undergoing stem cell transplantation or intensive
Reichenberger et al [16] in their outcome analysischemotherapy reported an in-hospital mortality of
on bronchoscopy and BAL in 23 patients with 30% for all episodes of clinical pneumonia and
histologically proven IPA reported a 30% (7 of 23) 55% for patients with pulmonary aspergillosis.
positivity rate for aspergillus in BAL. The They concluded that typical radiological signs on
microbiological yield of BAL was 11% in our CT scans, a suggestive clinical course i.e., non-
series. This low positivity rate can be explained byresponse to broad-spectrum antibiotics in patients
the fact that all patients at the time of bronchoscopyat high risk for invasive fungal infections, and
were on broad spectrum antibiotics and 4 patientsequential positive results from serial
were also on anti-fungals. galactomannan assay tests is good reason for early
institution of systemic anti-fungal therapy.
BAL fluid galactomannan assay was done in|ncreasing the sensitivity of this assay by lowering
6 patients. The sensitivity, specificity, PPV and yhe cyt-off for a positive test without increasing

NPV were 75%, 100%, 100% and 66.7% the false-positivity rate will therefore enable early
respectively. Becker et al reported [14] detectiongetection of patients with aspergillus pneumonia.
of antigen in the BAL of all 18 cases of IA

(sensitivity of 100%), while antigenemia was The limitation of this study was lack of
present in only 47%. They reported the sensitivity,validation by histology (except in 2 cases) as
specificity, PPV and NPV of GM detection in CT majority of the patients were not fit for lung biopsy/
based BAL fluid as 100%. These figures were basedBAL.

on BAL fluids obtained before start of anti-fungal _

therapy. For GM detection in serially sampled €onclusion

serum, the sensitivity was 47%, specificity 93%, .
PPV 73% and NPV 82%. They also observed that we concl_ude that ‘using a serum
GM-positive serum often became negative as soo I%;alactomannan index cut-off of 1.0 rather than 1.5

: ¥vi|l facilitate early diagnosis of IPA and this will
as antifungal were started and the early start of . . . : .
guide decisions regarding starting or delaying

treatment may have prevented detectable o .
. . . empirical anti-fungal therapy.
antigenemian a number of patients.
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Table

- | : Disease distribution

Diagnosis Number of Patients | Percentage(%)
AML 38 47.50
ALL 12 15.00
Aplastic anemia 17 21.25
APML 5 6.25
Miscellaneous diseases 8 10.00
Table - Il : CT scan abnormalities
CT abnormalities Number Percentage (%)
Nodule 24 42.9
Halo sign 19 33.9
Cavitation / air crescent 9 16.1
Fungal ball 4 7.14
Effusion 11 19.6
Segmental consolidation 34 60.7
Lymphadenopathy 7 13.8
Multiple abnormalities 39 47.3
Table - Il : Positive cultures
Culture Organism

Blood- bacterial

MRSA in 2, CONS in 2, ESBL E.coliin 2,

Klebsiella pneumoniae in 1, MSSA in 1

Blood-fungal

Rhizopus spp.in |

Throat swab

Rhizopus spp.in 1, C.tropicalis in 1, C.albicans in 1

BAL Acinetobacter spp. in |

Tissue Aspergillusflavus in 1
Table - IV : Galactomannan assay
Serum % BAL %
Sensitivity 727 Sensitivity 75
Specificity 94 .4 Specificity 100
PPV 96.0 PPV 100
NPV 65.4 NPV 66.7
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Review of male breast carcinoma in Indian patientsa
single institution experience
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Abstract
Introduction

Male breast cancer is a rare entity. Patients present in advageevith large primary tumours
with higher receptor positivity than female breast cancersodMarniisk factors have been proposed but
lack of sufficient number of cases makes large scale prospetigeimpractical. Treatment principles
are guided by those of female breast cancer. Overall survivgaged to be worse.

Methods and Materials

Retrospective analysis studied data on 11 male patients with ¢aeast treated between January
2001 and December 2008. Clinical presentation and natural history weretedalua

Results

Incidence of male breast cancer was 0.94% of total breast casesrwih mean age of 56.5
years. Thirty six percent cases presented as locally eddaand 36% as metastatic disease. Nodal
involvement was present in 36% cases. Breast lump was the most comsentgiren. Most cases were
of infiltrating ductal type and 73% presented with high grade tumouss. 26% had ER expression
while 27% had PR expression, but only 9% showed Her-2-neu expression. 73% cases underwent radic:
surgery, 55% received adjuvant chemotherapy. 36% received adjuvant ragiptindrde 18% cases
received palliative radiation. 27% showed CR and 18% of patients showed PR

Conclusions

Male breast cancers account for around 1% of breast cancer casesdernauio. In our institute,
presentation of cases was a decade earlier. Treatment was deculelihg to stage, receptor status and
post-operative histopathology. Longer follow up with a larger number of asequired for determining
overall survival and disease free rates.

Key words: Male breast cancers, clinical behavior, chemotherapy, radiotherapy.
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Introduction Methods and Materials

Male breast carcinoma is a rare entity: From F' January 2001 to 31December
accounting for <1% of all breast carcinoma. [1, 2] 2008, a total of 11 male patients with carcinoma
According to SEER data, males were significantly of the breast registered in our department were
older than females with mean age at diagnosisanalyzed in this study. Any patient whose treatment
being 66.2 and 62.1 years respectively. [3] Variousstarted before this period was excluded from the
risk factors such as lifestyle (tropical climate, present study. All patients were required to have
pollution), exposure to aromatic hydrocarbons, histopathological confirmation of carcinoma of the
genetic disorders, hyper-estrogenism, age havéreast. Patient’s evaluation included TNM staging,
been implicated in the pathogenesis of theseestrogen receptors (ER), progesterone receptors
tumours. [4] Though mortality rates have been(PR) and HER2 measurements, tumor grade by
largely static, incidence rates have risen in the lasEcarff-Bloom-Richardson and margin status.
3 decades. Metastatic workup included imaging of thorax and

abdomen, bone scan, CT scan of brain (as and when

Lack of sufficient cases makes conducting rgquired). Response to treatment was evaluated at

large-scale prospective clinical trials impractical. the time of first follow up visit and was graded
Hence clinical management of male breast cancergsing WHO criteria.

is guided by research on the disease in females or
by data from small case series. [5] Overall survival A retrospective analysis was done on the
has been reported to be worse for males, [6] bupatient profile, presentation, disease load,
after adjusting for age, T stage and number ofreceptor status and their response to treatment. This
positive nodes, survival in men and women is seerwas then compared with existing literature. Con-
to be similar. [7-9] Many institutions offer adjuvant clusions have been attempted as to whether there
radiotherapy following mastectomy to all male is any difference in the presentation and behavior
breast cancer patients because of a perception of@ Indian patients as seen in our institution when
high tumor to breast size ratio [10]; in contrast to compared to standard literature.

cases of female breast cancer, where adjuvant

radiotherapy is only offered for specific indications Results

such as tumor size, margin status and number of

i q 111 Th . tinued debat In our series, patients were between 32 and
positive nodes. [11] There is continued deba €95 years of age at the time of diagnosis (Table I).

about whether post-mastectomy radiotherap_y63 % of the patients were more than fifty years.

should be guided by the same principles used e patient was 95 years old at the time of
women, or given routinely to all men with breast diagnosis. The mean age at diagnosis was 56.5
cancer. [12] years while median age was 58 years. Majority of

As no large scale prospective Indian studiest@s€s showed a slower disease progression with

are available, in this retrospective analysis, wehay Meéan duration of disease being 1.54 years from
reviewed cases of male breast cancer in an IndiaH'€ time of first presentation and 63.6% of cases
population according to a hospital based registry’@ving duration of symptoms for more than 1 year.
and have tried to find out if there are any significantNUmber of male breast carcinoma patients

differences in Indian patients when compared withr€gistered in our study in this period between
existing western literature. January 2001 and December 2008 was 11 out of a

total of 1170 breast carcinoma patients. This
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constituted 0.94% of the total breast cancer burden. More than one third of patients (36%),
The male to female case ratio was 0.0095. The mosthowed expression for ER receptors; while three
common side involved was the left (45%), with cases (27%) showed expression for PR receptors
bilateral breast disease seen in 2 patients (18%)Figure I). 36% of cases had unknown ER status
Hence the left side was seen to be involved in umnd 45% of cases had unknown PR status;
to 63% of cases. Also in a majority of patients (82%including 36% of cases who had unknown ER and
of cases), the disease involved either the centraPR status. Around 27% of patients did not express
area (73% of cases) or whole of the breast (9% o€ither ER or PR hormone receptors. Her-2-neu
cases). The upper outer quadrant was involved irexpression was seen in 9% of the patients, and
around 18% of cases. There was no exclusivesignificant numbers showed either no expression
involvement of inner quadrants or lower breast.(36%) or unknown status (55%). Two cases (18%)
Lymph node involvement was seen in 4 casedhad triple negative disease (ER, PR and Her-2-neu
(36%), while distant metastases were seen in egative).

cases (36%). The sites involved were liver, lung, o _
omentum and bone. The largest size of axillary Majority of cases (73%) underwent curative

node dissected was 3 cm x 2 cm, and the highetUrgery; modified radical mastectomy was done in
nodal involvement was N2. five cases, simple mastectomy in two cases and

lumpectomy in one case (Table Ill). No palliative

Majority of patients presented above stagesurgical procedures were done in any case. Also
Il (8 of 11 cases). Four patients (36% of casesmajority of cases received chemotherapy (55%),
presented with Stage Ill and another four patientsall of them in the adjuvant setting. Four cases (36%)
presented with Stage IV disease (Table Il). All received adjuvant radiotherapy, while two cases
patients presented with breast lump at time of(18%) received palliative radiation for bone
diagnosis. Local pain occurred in four patients metastases. Three cases (27%) were started on
(36%). Skin ulceration was seen at the time ofhormonal treatment with either Tamoxifen
presentation in 3 patients (27%), while at (2 cases) or aromatase inhibitors (1 case).
presentation nipple was involved in seven patients
(64%), with nipple retraction seen in six cases Response evaluation was done at the end

(55%) and nipple discharge in one case (9%). of treatment using WHO criteria for tumor
response. Median follow up of cases was 16

On histopathological review infiltrating months. Complete response to treatment was seen
ductal type (82%) was the most common,in 27% cases, while another 18% cases showed
pathological subtype while 2 cases were poorlypartial response. Two patients (18%) had stable
differentiated tumours (18%). Majority of cases disease at the end of treatment. Disease progression
(73%) showed a higher tumor grade. No lobular orduring treatment was not seen in any patient. Four
in situ carcinoma was seen. Unknown (46% casespatients (36%) did not complete their treatment.
or positive (27% cases) resection margins wereOf the three cases that showed complete response,
seen in 73% of cases. Nipple-areolar complex waswo were early stage breast cancers (EBC)
involved in nine cases (82%) while skin was (Table Il) and one case was locally advanced. The
involved in seven cases (64%). Chest wall invasiortwo cases showing partial response were both
was seen in five cases (46%) and lymphovasculalocally advanced cases (LABC) (Table II) and of
space invasion was seen in one case (9%). the four metastatic breast cancer patients (MBC)

(Table 11), two showed stable disease on follow up
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and the other two did not come for treatment. Atrespectively.[3] Also males had significantly larger
one year after treatment complete responders wergrimary tumors [§<0.001), more positive axillary
able to maintain their responses. On the other handymph nodes and higher estrogen and progesterone
of the two cases which showed partial response toeceptor positivity than women.[3] Histological
treatment, only one patient was able to maintaingrade was similar for men and women.[3] Between
his response while the other case showed furthe4 and 40% of patients with male breast cancer have
disease progression. One of the responders waseen shown to have mutations in BRCA2 gene,
hormone positive and one was a triple negativemost of which are frame shift mutations. [13]
disease, while cases showing progression werélowever in absence of a family history, a BRCA2
either hormone negative or showed weak positivity.mutation is unlikely to be seen.[13]

Thus there was no definite correlation of response

with hormone receptor expression. Most patients present with painless breast

lumps, typically presenting as a mass beneath the
Discussion nipple-areola complex. [3, 14] Local pain, axillary
nodes, nipple discharge or retraction or

Male breast carcinoma is rare; accountinggynaecomastia may also be seen. [14] In our study
for around 1% of all breast carcinoma, with dataa” patients presented with breast lumps with

from the US showing less than 1500 cases per yeg{jpp|e-areolar involvement seen in 64% cases
and from the UK showing less than 300 cases pegjinjcally and 82% cases pathologically. Males
year. [1, 2] This was also seen in our study Withhaye heen reported to have a higher percentage of
male breast cancer being 0.94% of total breaSFocally advanced cancer at presentation than
cancer burden at our institute in the last eight yearsgomgles. [15] This may be due to the fact that male
Arecent review of the Surveillance, Epidemiology, preast tissue is much lesser than female breast with
and End Results (SEER) Program data and a largfss tissue for the tumor to traverse before invgivi
single-institution series revealed no improvementgyin or chest wall. The prognosis depends on lymph
in survival in male breast cancer over the last 25,54e status. size of primary tumour, presence or
years, with overall survival reported to be WOrse ghsence of distant metastasis, as well as duration
in male patients compared to similar stage femalgys symptoms; and in general, prognosis in male
patients. [5] breast cancer patients is considered worse than in

According to SEER data, male to female '€ 1a/S: [6]

breast cancer ratio was 0.7%. Men were more likely Most cases (90%) are of invasive ductal

to be black than were women, black-white male totype on histopathological review with majority of
female breast cancer ratio was 1p40.001). [3]  them being of a higher grade with studies indieatin
Males were significantly older than females with higher prevalence of grade IIl tumours in male
mean age at diagnosis being 66.2 and 62.1 yealgeast cases. [1, 16] Others may also present with
respectively. [3] The median age of presentationnfammatory carcinoma or with ductal carcinoma
at our institute was 58 years. It was seen that malg, git (DCIS) or Paget's disease of the nipple. [16]
breast cancers demonstrated and unimodal agfowever lobular carcinoma in situ (LCIS) is not
frequency of 70 years, whereas female breasteen in male breast cancer patients and lobular
cancer patients had bimodal age distribution with.5cinoma is very rare. [14] Majority of cases
early-onset (premenopausal) and late-onsets goog) express both estrogen and progesterone
(postmenopausal) peaks at 49 and 68 yearSeceptors and an inverse correlation has been seen
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between receptor positivity and age. [3, 17] This is The role of post-operative radiation therapy
similar to that seen in females with breast cancerin case of male breast cancer has not been
Similarly, most cases in our study were of adequately evaluated with most recommendations
infiltrating ductal type with ER expression seen in mirroring those of similar stage female breast
36% and PR expression seen in 27%. cancer. [10, 11] This is because a similarity has
been noted in the patterns of disease recurrence as
In women, ER expression is usually a yg|| as metastases between male and female breast
marker of differentiation and indicates that the c5ncers. Men undergoing BCS should receive
cancer is still under hormonal influence, therebymandmory post-operative radiation therapy; while
implying that the tumor should be less aggressivep nost mastectomy cases, radiation has shown to
and hence more responsive to hormone therapyjecrease local recurrence rates, but there does not
However, in one of the largest population-basedseem 1o be a significant effect on overall survival.
studies of hormone receptors in male breast cancefp1] Two trials have suggested that post
there was only a marginally significant trend for mastectomy radiation should be given in node
patients with ER positive tumors to present with positive cases in both males and females, [22, 23]
higher stage disease.[18] Many studies have alsjle other studies have indicated that similar to
confirmed that male breast cancer has a highefemales, post mastectomy radiotherapy can be

proportion of ER positivity than female breast yithheld in early stage male breast cancer patients.
cancer, although this finding does not correlate withr11 1]

a better prognosis as it does in women. [17] Also

male breast cancers are less likely to express Her- Benefit of adjuvant systemic chemotherapy
2-neu as well as p53 than women with a large scalén male breast cancer has also not been adequately
Canadian retrospective review showing 9% p53evaluated given the paucity of cases, and the
expression in male breast cancers compared to 28%uidelines are generally the same as those
in females. [19, 20] This indicates that the processeemployed for treating female breast cancer cases,
of carcinogenesis is probably different in male andguided by prognostic factors and hormone receptor
female breasts and may explain the difference irstatus. Two small retrospective studies have also
survival rates despite similar treatment. shown improved survival with adjuvant systemic

chemotherapy. [24, 25]
Treatment options include surgery,

radiotherapy, chemotherapy and hormonal Hormonal therapy plays a major role in
treatment. Even though majority of male breasttreatment of male breast cancer as more than 90%
cancers present as locally advanced casexf cases are ER and PR positive; [3, 17] with
operability rates range from 74% - 95%, [14] with response rates of 50-80%. Orchiectomy has been
radical mastectomy being recommended ifthe historical standard hormonal treatment with
pectoralis major muscle is involved. [14] If the response rates of around 50-60%. [26] This has how
muscle is not infiltrated, modified radical been replaced by the use of Tamoxifen [27] which
mastectomy can be performed. [14] Breasthas similar response rates (80% in ER positive
conservation surgery (BCS) is rarely performed incases). There is also a trend for increasing usage
view of scanty breast tissue in men and because aff aromatase inhibitors. Surgical methods of
sub-areolar location of tumor in most cases. hormone ablation are reserved for patients with
multiple failures to other methods.
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Conclusion

choice after which postoperative radiotherapy

_ _ should be considered in all locally advanced cases
Male breast carcinoma typically presents ggpecially those which are node positive.

as alocally adyanced dis.ease.and generally behaves jigelines of treatment followed are at present the
more aggressively despite being hormone receptogame as those for female breast cancers. Longer
positive in most cases. These cases accounted g ;o up with a larger number of cases have to be

1% in our institu_te and surviyal gnd response rateégjone to determine overall survival and disease free
were poor. Radical surgery is still the treatment of gtas in response to treatment.

Table I: Patient age, site and side distribution.

Table II: Patient stage and presenting symptoms.

Age Distribution Number (%) Stage Presentation Number (%)
30 — 50 years 4 (36.4) EBC 3(27.3)
>50 years 7 (63.6) LABC 4(36.4)
ide Invol
Side Involved MBC 4(36.4)
Left 5(45.4)
Presenting symptoms
Right 4 (36.4)
Lump 11 (100)
Bilateral 2(18.2)
Pain 4 (36.4)
Quadrant Involved
Upper outer 2(18.2) Nipple discharge 1(9.1)
Central ] (?2?) Nlpple retraction 6 (545)
Whole 1(9.1) Skin ulcer 3(27.3)
Table lll: Treatment received by studied cases.
Treatment Radical Palliative No treatment
(%) (%) (%)

Surgery 8 (72.7) 0(0) 3(27.3)
Radiotherapy 4(36.4) 2(18.2) 5(45.5)
Chemotherapy 6 (54.5) 0 (0) 5(45.5)

Hormonal 3(27.3) 0(0) 8 (72.7)
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Figure I: Distribution of patients, including ER, PR and Her-2-natus.
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Case Report

Response to Taxanes based chemotherapy in
metastatic eccrine porocarcinoma with extensive
cutaneous involvement
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Abstract

Eccrine porocarcinomas are rare malignancies of eccrine sveeal @ith a high incidence of
local recurrence after surgery. Even though surgical resectitve isest option in the management of
malignant eccrine porocarcinoma, the management of recurrent, extensietastatic disease remains
unclear. The use of chemotherapy gives good palliation in inoperable dikeas®e based chemotherapy
gives good symptom control in palliative setting and should be considdtednmanagement of this rare
neoplasm.

Here, we report a case of a 56 year old man with recurremeporocarcinoma with widespread
cutaneous lesions over the lower chest and theian@bdominal wall with axillary lymph node
involvement. We describe the role of palliative chemotherathyTaxanes in inoperable extensive disease.

Introduction recur after excision. Regional lymph node

_ _ _ metastasis occurs in 20% of patients, while 12%
Eccrine porocarcinomas are malignant geyelop distant metastases.

tumors related to the sweat gland duct, showing

both intra-epidermal and dermal components.Case Report

They represent around 0.005% of epithelial

cutaneous neoplasms. They were first described by A 56 year old male patient presented with
Pinkus and Mehregan in 1963. [1] They have géXxtensive nodular lesions over the upper part of
propensity for lower extremity followed by trunk anterior abdominal wall and the anterior lower
and head and neck area. Eccrine porocarcinomﬁheSt- He had extensive nodulo-ulcerative plaques
tends to affect the elderly, with an average age otvith bleeding and foul smelling discharge from the
68 years. These tumors are characterized by higHIcerated lesion. Clinical examination revealed
local recurrence rate following surgical resection Pilateral axillary lymph node enlargement largest

and generally an aggressive clinical behaviour2€ing 10x8 c¢m, hard and fixed. Liver was not
Approximately 20% of eccrine porocarcinomas enlarged and examination of the respiratory system
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was clinically normal. Biopsy from the lesion polygonal cells with pleomorphic and irregularly
showed malignant adnexal tumor consistent withshaped nuclei, prominent nucleoli and numerous
eccrine porocarcinoma. Cytological analysis of mitotic figures (Figure — Il & 11l). Modified Bloom
lymph node was positive for malignant cells. and Richardson grading system, usually applied to
Computed tomography scan showed a hypoechoicarcinomas of breast is used by some pathologists
lesion with few hyperechoic foci in the abdominal to grade the tumor. [3] High mitotic index,
wall infiltrating the subcutaneous tissue. There wadymphovascular invasion and a depth of invasion
no evidence of any other systemic spread. more than 7mm are generally regarded as indicators

_ _ o of poor prognosis. [4] Clinically, the disease may
As the disease was inoperable with fixed 5nnear as nodular, infiltrative, ulcerated or
axillary lymph nodes, the patient was started ONpolypoidal lesions.

palliative chemotherapy. He was initially started

on multi agent chemotherapy with Doxorubicin, Recommended treatment is wide local
Mitomycin, Vincristine, 5-Fluorouracil, excision with histological clear margins. Moh'’s
administered every 4 weeks in rotation with micrographic surgery is being used frequently with
Cisplatin and Bleomycin. He developed good local control. [5] Lymph node dissection has
progressive disease after one cycle. Subsequentliageen recommended if regional lymphadenopathy
the chemotherapy was changed to single agens present, or in cases of recurrent or poorly
Paclitaxel 175mg/m2 every 3 weeks, which showeddifferentiated tumor with intra-lymphatic
minimal response. Bleeding and discharge from thepermeation. Eccrine porocarcinomas with an
lesion reduced (Figure - 1). Hence Carboplatin wasinfiltrative pattern may benefit from further surgery
added to the subsequent cycles. He had a partial doubt exists regarding the completeness of the
response to this regimen in the form of pain relief,excision. [6] There are no definite
decrease in the size and number of skin lesions anceccommendations favoring adjuvant therapy in this
the size of the axillary nodes which reduced tosetting. There are no recommendations regarding
2x2 cm. Patient tolerated the chemotherapy well the management of extensive or metastatic disease
but eventually developed neuropathic changesowing to the rarity of this condition. The role of
Hence he was switched on to single agentradiotherapy remains doubtful. There are recent
Docetaxel 75mg/m2. This treatment was well case reports of postoperative radiation in eccrine
tolerated and resulted in marked symptom controlporocarcinoma. [7]

and clinical response. He succumbed to his illness

after a follow up of 14 months. Various chemotherapeutic agents have been
used in the management of metastatic eccrine
Discussion porocarcinoma with varying response. Swanson

_ _ _ et al reported a complete response of three months
Eccrine porocarcinomas may arise de novoqration by using a 96-hour infusion of

or as a malignant transformat?on ina Iore"_”‘is'[ingS-quorouraciI in a patient with multiple systemic
poroma. [2] 18 to 50% of eccrine porocarcinomasmetastasis. [8] One complete response lasting

are associated with pre-existing eccrine poromasq g months was described in a case of sweat gland

. . . carcinoma metastatic to the lungs and bone treated
Pathological features show intraepidermal . : . L
with Doxorubicin, Mitomycin, Vincristine and

and dermal nests and cords of epithelial cells with

pale cytoplasm. The tumor masses form clearly5 Fluorouracil (5 FU) for nine cycles followed by

demarcated and frequently rounded nests O]mamtenance therapy with Cyclophosphamide,
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Vincristine and 5 FU. [9] Docetaxel was used with regimen using Adriamycin, Cyclophosphamide,
good symptomatic relief in a patient reported by Vincristine and Bleomycin. [14]

Plunkett et al. [3] There is report of a patient with _

multiple cutaneous and lymph nodal recurrenceConclusion

treate_d With. Iymphadenectomy, radiothgrapy and Currently there are no uniform treatment
oral isotretinoin, subsequently substituted by

. . _ uidelines for an extensive cutaneous involvement
Tegafur without any evidence of distant metastase . : o
. rom eccrine porocarcinoma or metastatic disease.
after a 5.6-year follow-up. [10] There is a case

. We have presented successful control of symptoms
report of successful use of melphalan and intra-

. : . . ._and a good response to palliative Taxane based
arterial 5 FU combined with regional hyperthermia . . .

. L L chemotherapy in an extensive and inoperable case
by Briscoe et al. [11] Perilesional injection of INF

of eccrine porocarcinoma. Our patient had good
alpha and IL 2 have also shown benefit. [12] P P g

. . _ . symptomatic control with a combination of
Bree et al, described a case in which topical . . . .
: .. . . Carboplatin and Paclitaxel. Available literature
5-fluorouracil application and intra-arterial

) _ shows the use of a wide range of chemotherapeutic
chemotherapy with Docetaxel resulted in a

. . . agents which showed varying response.
histologically confirmed complete response of L .
. ) . Considering the rare nature of this disease, reports
multiple regional skin metastases for more than

. _ of individual experience will help greatly in the
2 years. [13] A complete remission lasting 2 years
. . . management of subsequent cases. A Taxane based
was reported in a patient treated with a four drug__ . . . .
regimen will provide good response and quality of
life.
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Case Report

A rare case of primary vaginal primitive
neuroectodermal tumour: diagnostic and
treatment challenges

K. GuNASEELANY*, ANNEY HARSHITHA ARUNY, K.S. RepDpY?, DEBDATTA BAsu?

Department of Radiotherapy, Regional Cancer Centre, BR®RNPuducherry.
2 Department of Pathology, JIPMER, Puducherry

Abstract

Primitive neuroectodermal tumor of the genital tract of women igslyadescribed in literature
but vaginal involvement is still rarer. We present an extremazly case of primitive neuroectodermal
tumor. A 45-year old woman presented with a vaginal mass that vggodead as a malignant round cell
tumor. Immunohistochemistry (IHC) showed positivity for vimentin @8Rnd periodic acid Schiff (PAS)
and was negative for cytokeratin (CK), epithelial membrane anfig/di), desmin, leucocyte common
antigen (LCA), chromogranin, S-100 and neuron spe@holase (NSE). A diagnosis of primitive
neuroectodermal tumor was made. She was treated with induction chempfiodcaved by local RT
followed by adjuvant chemotherapy. This report emphasizes the role of indtletimotherapy followed
by radiotherapy and adjuvant chemotherapy as a primary modalityathéet of this rare neoplasm.

Introduction Case Presentation

Primitive neuroectodermal tumor (PNET) A 50 year old post-menopausal lady presented with
and Ewing’s sarcoma represent a single group ofcomplaints of irregular vaginal bleeding for two
bone and soft-tissue tumors in which typical years. She also had a history of difficulty in
undifferentiated Ewing’s sarcoma lies at one end initiation of micturition for two months.
of the spectrum and PNET with clear evidence of
neural differentiation lies at the other. [1-3] PNET On clinical examination, she was found to
of the female genital tract is very unusual, but hash@ve a hard, smooth indurated mass lesion in the
been reported to involve the ovary, uterine Corpus“anterior vaginal wall extending to the lower third
uterine cervix and vulva. [3-6] To our knowledge, of vagina. Uterus, cervix and all fornices were
very few cases of PNET of vagina have previously normal. Rectal mucosa and bilateral parametria
been reported in the literature. [3-7] appeared free on digital rectal examination.
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Her routine hemogram, renal function tests was delivered using LINAC 6 MV with AP/PA
and liver function tests were within normal limits. pelvic fields. 50Gy in 25 fractions was delivered
Her chest X-ray and CECT thorax revealed nofollowed by 18Gy in 2 weekly fractions as vaginal
abnormalities. Bilateral lung parenchyma, pleuralmould brachytherapy. After completion of
spaces, heart, great vessels, bilateral bronchi wemadiotherapy, she was found to be clinico-
normal. Her abdominal CECT revealed bilateral radiologically free of the disease. Following this
hydroureteronephrosis. Other organs were normalshe received adjuvant chemotherapy for 15 weeks
No lymphadenopathy was identified. with alternating VAC/IE chemotherapy regimen for

a total of 12 cycles. The VAC regimen (phase 1)

Her pelvic CECT scan [Figure IV] showed ¢qnsisted of vincristine (1.5mgArV Bolus Day
a moderately defined heterogeneously enhanceq, Cyclophosphamide (600 m@)mV Infusion
mass lesion measuring 7.0 x 3.4 X 6.3 cm involvingsyer 1 hour Day 1 and Doxorubicin (60 méyiv
the anterior vaginal wall with a mass effect on thegg|,s Day 1, given 3 weekly alternating with
urethra. Fat plane was not clearly maintained withjsysfamide (1800 mg/A) with Mesna from Day 1
the urethra and bladder. She had evidence of, Day 5 and Etoposide (100 mgjiV Bolus from
endometrial fluid collection. There was also Day 1 to Day 5. [Inj Adriamycin was replaced with
evidence of a right fundal fibroid. The mass Was|ni Actinomycin D after & cycle of VAC as
seen as extending up to the introitus along thgyaximum dose of Adriamycin (300 mghwas
anterior vaginal wall. Bilateral adnexae were reached]. She completed adjuvant chemotherapy
normal. There was no ascites or lymphadenopathysttar which she was followed up. After 4 months
Punch biopsy of the vaginal mass showed multipleys completion of treatment, her clinical and

polypoidal sheets of stratified squamous yagig|ogical assessment showed no evidence of
epithelium. Epithelium showed dilated blood gisease. She is presently on follow up.

vessels. Perivascular collections of round

cells were present in the subepithelium. Discussion

Immunohistochemistry of these cells revealed

strong positivity for MIC2/CD99, [Figure 1] PNET and Ewing’s sarcoma were

Vimentin [Figure I1l] and PAS [Figure I]. IHC was considered distinct in the past. Recently, studies
negative for CK, EMA, Desmin, LCA and have shown that the small round-cell tumors seen

Chromogranin, S-100 and NSE. Bone marrowin both tumor types share common phenotypic and
trephine biopsy showed normocellular marrow Molecular features, supporting the concept of a
with no evidence of neoplasia. Histopathological Single tumor category. Therefore, the term Ewing

diagnosis of PNET of anterior vaginal wall was Sarcoma/PNET family of tumors is currently
thus made. employed. [8-10] Ewing’s sarcoma/PNET is now

defined as a group of small round-cell sarcomas
Following diagnosis of PNET of the vagina, that show varying degrees of neuroectodermal
she was treated with induction chemotherapy withdifferentiation. Ewing’s sarcomas are tumors that
VAC regimen for 3 cycles. The VAC regimen lack evidence of neuroectodermal differentiation
consisted of Inj. Vincristine (1.5mgAnlV Bolus when assessed by light microscopy,
Day 1, Inj. Adriamycin (60mg/@ IV Bolus Day 1  immunohistochemistry or electron microscopy.
and Inj. Cyclophosphamide (1200mg /m2) IV PNET are tumors that show neuroectodermal
Infusion over 1 hour on Day 1. The induction phasefeatures when evaluated by one or more of the
was followed by local radiotherapy. Radiotherapy above modalities.[1-3]
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PNET can arise in the soft tissue of the chestthe diagnosis of Ewing’s sarcoma / PNET family
wall, extremities, paravertebral and retroperitonealof tumors include MIC2 (also designated CD99),
regions, pelvis and abdomen, skin, visceral organsieurofilament proteins, neuron-specific enolase,
and head and neck, but rarely occur in the femalesimentin and HBA-71. [2, 8] CD99 is expressed in
genital tract. [3-6] The diagnosis of PNET is basedthe membranes of nearly all Ewing’s sarcoma/
on histological and IHC features. Uniform small PNET tumors. [8] MIC2 expression is a highly
round cells with round nuclei containing fine sensitive and reliable marker for the diagnosis of
chromatin, scanty, clear or eosinophilic cytoplasmEwing’s sarcoma/PNET when used as part of a
with glycogen content and indistinct cytoplasmic panel of immunohistochemical stains, despite the
membranes are common microscopic features ofack of complete specificity. The diagnosis in our
Ewing’s sarcomas. Although the presence ofpatient was revised from undifferentiated
glycogen in a round-cell tumor was considered tocarcinoma to PNET based on the results of
be diagnostic of Ewing’s sarcoma, it is now known immunohistochemical staining. Management of
that Ewing’s sarcoma may be glycogen-negative PNET vagina remains controversial due to its rarity
In cases of PNET, the tumors comprise small toof presentation. On literature review of the six
medium sized cells with moderate amounts ofreported cases of primary vaginal PNET [Table 1]
cytoplasm, variable glycogen content and variablemultiple modalities of treatment like surgery in the
degrees of neuroectodermal differentiation.form of wide excision or hysterectomy with
Immunohistochemical markers currently used inbilateral salpingo-oophorectomy, chemotherapy

Table — I
Literature review of 6 cases of primary vaginal Ewirggiscoma/primitive neuroectodermal tumor (PNET)
Case reports/series Age | T-size | THC profile | Mol. Results Treatment Outcome
Vang et al (2000) [5] 35 3cm | VIM+MIC2+ | EWS/FLI1+ WE+CTH+RT
. - “T+EBRTHC
Farley et al (2000) [4] 35 4 cm MIC2+ NP = FB,FT B
neo B 5 : L1C
Petkovic et al (2002) 45 9 em MIC2+ NP C T+F_BrRT ICB
[11] I
VIM+MIC2+ NP TAH+BSO CT
Liao et al (2004) [3] 30 S5em ; :
FLI1+, synaptophysint, 2 neuron specific enolase (NSE) +, S-100+
McCluggage et al § VIM+, .
(2007) [12] 40 8cm MIC2+. FLI1, EWS
Rekhi et al (2009) [7] 17 | 10em | VIM+, MIC2 hwsﬁ' FLL | oTeLocalRT | OF T;'O“"
BRI E R On Follow-
Present case (2011) 45 7cm VIM+, NP CT+ Local RT
MIC2+ up
T-size, tumor size in largest dimension; IHC, immunohistochemistry; VIM, Vimentin; Mol., molecular; NK,
Not known: +, positive; -, negative; NP, Not Performed; [/, Details cannot be procured; WE, wide excision;
CT, Chemotherapy; EBRT, external beam radiotherapy; ICBT, intracavitary brachytherapy; TAH+BSO, total
abdominal hysterectomy + bilateral salpingo-oopherectomy; FOD, free of disease; mo, months; AWD, alive
with disease.
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and local radiotherapy have been employed. OuConclusion

of six documented cases so far, two cases reported _ o _
by Farley et al and Petkovic et al used This case is being reported due to the rarity
chemotherapy and external beam radiotherapy witPf Presentation of PNET of vagina. This report
intracavitary brachytherapy. [4,11] Rekhi et al [7] emphasizes the need of immunohistochemical
used both induction and maintenance analysis for aiding the diagnosis. It also discusses

chemotherapy with local radiotherapy and both theth® successful management of primary primitive

treatment. Our patient was successfully treatefd wit Modalities of treatment including induction
induction chemotherapy, local radiotherapy andchemotherapy, local radiation and adjuvant
adjuvant chemotherapy and remains disease freghemotherapy.

at the end of four months.
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Figure Il: IHC staining showing CD99 positivity
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Figure Ill: IHC Staining showing vimentin positivity

Figure IV : Contrast enhanced CT showing growth in the anterior vhgilh
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Letter to the Editor

Local and distant recurrence occuring after 20 yeas in
carcinoma breast

AsHutosH MUKHERJI?, A.K. RATHI?, KISHORE SINGH?

1 Department of Radiotherapy, Regional Cancer CediifrIER, Puducherry
2 Department of Radiotherapy, Maulana Azad Medical CoJlBigsv Delhi

Dear Sir, Fine needle aspiration cytology from the
chest wall nodule revealed ductal carcinoma of the
Breast cancer is the most common breast which was positive for ER, PR and Her-2-
malignant cancer among women in the developedheu. Ultrasound of the abdomen and bone scan
world and amongst the five most common cancersvere normal. Chest X-ray revealed multiple
in the developing world. [1] nodular opacities bilaterally involving mainly
_ lower and middle lobes. A computed tomography
Natural history of breast cancer, as observetht 1o thorax showed bilateral focal opacities with

:)y John Hunter in 1837 indicates a risk of relapse‘feeding vessel” sign suggestive of metastases. The
or twenty or more years even after successfulpatient was advised anthracycline based

removal of the primary disease. Although the riSkchemotherapy.
of relapse is highest during the first 5 years after

surgery, a definite risk remains throughout life. [2] CASE 2:

We report two cases of late recurrence occurring

more than 20 years after surgery. A 46 year old post menopausal lady
presented with pain and swelling in the right axilla.
CASE 1: She was diagnosed with carcinoma of the right

breast 22 years ago for which she underwent a

A 55 _year 0'9' post menopausal I.ady simple mastectomy. She did not receive any

presented with swelling of left arm and pamful adjuvant treatment. In March 2008 she developed

nodules over I?ﬂ chest wall of 2 mon.ths duration. both nodal and skeletal recurrence. She underwent
She was previously treated for carcinoma of theIOCaI excision followed by loco-regional

left breast by modified radical mastectomy 20 years , gintherapy as well as palliative radiotherapy to
ago. She did not receive any adjuvant therapy,q\is for bony metastases at a private centre. At
Examination revealed hard, fixed, tender nOdU|espresentation in August 2008, she had an 8 x 6 cm
3 in number over the medial edge of the mass in the right axilla extending over the right

mastectorlny_sc]ar. ITherr(]e \(/jvas no ixnlary, CerV'Calchest wall. There were no palpable supraclavicular
or supraclavicular lymphadenopathy. or cervical nodes.
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A tru-cut biopsy from nodal mass showed fewer than six ALNs examined. At 5 and 10 years
infiltrating duct carcinoma which was ER and PR after diagnosis, probability of death due to breast
positive and Her-2-neu negative. Ultrasound of thecancer was 0.02 and 0.04, respectively, while
abdomen and chest x-ray were normal. Bone scaprobability of death from other causes was 0.08
showed increased uptake in right femur. MRI pelvisand 0.20 respectively. [5]
showed diffuse alteration in marrow signal in
bilateral proximal femur with cortical thinning and The site and time of the late recurrence is
erosion suggestive of metastases. She was start&iverse among patients and the survival time after
on combination chemotherapy with taxanes andhe recurrence depends on the site of recurrence.

anthracyclines. Two definite patterns of local recurrence have been
noted. Most commonly the recurrent mass/lesion
Discussion is localized and salvageable by surgery. [6] Diffuse

_ ~ breast involvement is sometimes seen which is
~ Women with breast cancer carry a definite mtifocal and infiltrative and appears to be a local
risk of relapse for a long period of time, even after y,5nifestation of a highly aggressive cancer. [6]

succtessful. control of th? primary disease byThjs type is usually followed by distant metastases
multimodality therapy. Adjuvant chemotherapy 5nd is rarely amenable to surgical salvage.
and/or endocrine therapy help to prevent relapses

by targeting subclinical disease and occult Local recurrence is often a part of systemic
metastasis. failure, which can appear either synchronously or
metachronously and is an independent predictor

~ Although the risk of relapse is highest uf systemic failure. [2] Recent studies have shown
during the first 5 years after surgery, a lifelong ihat an excess of local recurrences may

residual risk remains. [2] According to an analySissubsequently increase the incidence of distant
of various ECOG study groups, the peak hazard Ofetastasis and eventually lead to a decrease in
recurrence occurred 1-2 years post-surgery. [3] Th@yerall survival. [2] This was seen in both our

hazard decreased consistently by 2-5 years and "f‘éported cases where the local recurrences,

more than 5 years, risk of recurrence decreasedsynchronously presented with distant metastases.
[3] Patients with more than three positive nodes

had a higher hazard of recurrence at all timeConclusion

intervals. [3] The longest interval period has been

reported by Chauffard in 1932 in a mastectomy Cases not having received adjuvant therapy
scar 50 years after the primary surgery. [4]2r€ at increased risk of relapse even after many
According to another study by Hanrahan, [5] YEars, as was seen in both our reported cases. The
patients who received adjuvant radiation, axillary iréatment of a recurrence is similar whether it
lymph node surgery, or had at least six axillary ©CCUrs immediately or several years after apparent
lymph nodes (ALNs) examined were less likely to control of the primary. The control of symptoms
die as a result of breast cancer than were patientdith surgery, radiotherapy, chemotherapy and/or

who did not receive radiation/ALNs surgery, or had enO_'OCfine therapy is of .im.portance sincg these
patients can achieve palliation for a long time.
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Images

Primary intra osseous hemangioma of the skull base
CT and MR imaging features

S.M. CaRTHIKEYAN?Y, VENKATESH MADHUGIRIZ, K. S. RebpY?, S. G:nGoTHRE, N. V. VININ?,
K. SUDHAKAR?Y, SHYAMA GORLAKRISHNAN *

Department of Radiotherapy, Regional Cancer Centre, BRPM
2 Department of Neurosurgery, JIPMER.

Intraosseous hemangiomas of the skull baseegment of the ICA (Image Ill). The initial working
are exceedingly rare tumours. A 13 year old femalegiagnosis was that of skull base osteosarcoma.
was diagnosed with primary intraosseousTransnasal endoscopic biopsy of the lesion was
hemangioma of the skull base. We present thjone. Histopathological examination revealed the
imaging features and a brief review of literature. lesion to be a hemangioma_ Endocrine prof”e

. _ revealed subclinical hypothyroidism (pituitary

A. 13 Year old gl_rl. pr_esented Wlt_h hormone levels were within normal limits except

progressive painless loss vision in both eyes since iced TSH). In view of the size, location and

3 months. This was associated with mild ) -
vascularity of the tumor, complete excision was

holocranial headache. There was no history Ofdeemed difficult and she was planned for 3D

seizures. Ophthalmological examination revealed

. . : .__conformal radiotherapy. A dose 40Gy was
bilateral primary optic atrophy and decreased Visua . . . .
o _ _ prescribed in 20 fractions using 6MV photons. She
acuity {right eye (RE) — no perception of light, left

developed no fresh complaints after completion of
eye (LE)- 1/60}. She had no other focal P P P

. . . . .__radiotherapy.
neurological deficits. Magnetic resonance imaging
(MRI) with three-dimensional constructive

interference in steady state (CISS-3D) sequences Hemanglomas of the skull are benign,
exceedingly rare tumours that account for 0.2%
and contrast enhanced tomography (CECT) of the )
: . ._of all bone tumours and 10% of all benign tumours
brain demonstrated an expansile, extradural lesion

in the skull base encasing both internal carotidOf the skull. [1] The most common locations for

arteries (ICA) (Image 1). The optic nerves were these tumours are the frontal and parietal bones.

grossly stretched and displaced superiorly over theCIaSSIC CT findings include the “sun burst

. appearance” and “honeycomb” appearance due
tumor capsule (Image 1). The lesion involved the
P (Image 1) to the presence of bony trabeculae. [2, 3, 4]

floor of the anterior cranial fossa and extended up . . .
ntraosseous hemangiomas are to be differentiated

i . |
to the upper 1/3 of the clivus posteriorl ) .

bp P y from osteogenic sarcomas, which also destroy the

.bone cortex and have areas of new bone

(Image 1l). The sphenoid and posterior ethmoid
sinuses were involved. CT demonstrated the cIassnF . .
‘ o o . Tformation. [2] The magnetic resonance (MR)
honeycomb-like’ bony trabeculae within the lesion L :
signal characteristics of a haemangioma are

Image I1). Digital subtraction angiography (DSA . .
(Image Il). Digital su 1O giography ( ) dependent on the quantity of slow-moving venous
showed a tumor blush arising from the cavernous
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Image - | : Axial CISS 3D image showing both optic nerves mage - II: Sagittal rec_on_struction.of a CT image showing
encased within the lesion as well as both internal carotigth® bony trabeculae within the lesion (honeycomb pattern)
arteries engulfed by the tumor it extends from the anterior cranial fossa (ACF) basént|

clivus posteriorly
blood and on the ratio of red marrow to converted r._

fatty marrow present within the lesion [2, 3]
Lesions with a predominantly fatty matrix show

high signal intensity on T1, intermediate to high ol _ ;
signal intensity on T2 and a loss of signal fat- A R ket
suppressed T2 weighted images. If the vascular : i g
elements predominate, the lesions appear Jﬁ"
hypointense on T1 and extremely hyper-intense on . |

T2 weighted images. MR imaging helps in o
definition of intraosseous extent and in detection ¥
of simultaneous soft tissue involvement. In the!mage — Ill: DSA, Left ICA injection showing the tumor

he MRI | h d iso-i blush arising from the cavernous segment of the ICA. iShis
p_resent .caset e F images s qwe .|so-|ntens§;1e extradural segment of the ICA
signal with central mixed low and high signal areas _ )
in T1 weighted images and heterogeneous hyloel,t_umor. An alternative strategy, as was followed in
intense signals in T2 weighted images. CISS 3Dthis case, would be to irradiate the lesion with the
images confirmed extradural nature of the tumorexpectationthat it would stabilize in size or regress.
CT demonstrated trabeculated ‘honeycomb’lf the visual complaints persist, surgical
appearance. DSA demonstrated tumour blusﬁjecompressmn of the optic apparatus alone can

arising from the cavernous segment of the interna?lmsecIuently be ca|.rr|ed out, with the e>_<p§ctat|on
carotid artery, of reduced vascularity as a result of radiation.

. . . . eferences
It was deemed impossible to achieve a radlcalR

extirpation of this lesion owing to its location, size, 1. Wyke BD. Primary hemangioma of skull. Arare cranial

. : e tumour. Am J Roentgenol. 1946; 61:302—-316.
vascularity and involvement of critical Liu JK, Burger PC, Harnsberger HR, Couldwell WT.

neurovascular structures. One option in such cases Primary Intraosseous Skull Base Cavernous
would be to place the patient on cardiopulmonary Hemangioma: Case Report. Skull Base. 2003;

bypass with cooling of the body to produce 13(4):219-228. .
3. Moore SL, Chun JK, Mitre SA, Som PM. Intraosseous

profound hypothermia. Actual circulatory arrestto  pemangioma of the zygoma: CT and MR findings. Am J
the brain would be feasible for up to 30 minutesin  Neuroradiol. 2001; 22(7):1383-5.
such a situation. but this window of time was 4- Woertler K. Benign bone tumors and tumor-like lesions:

d dinad te to di t and . | value of cross - sectional imaging. Eur Radiol.
eemed Inadequate 1o dissect and excise so argeazoos; 13(8):1820-35.
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