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Message from ACOS President (1/3)
Gaze at the Crystal Ball and Reinvent Yourself
Dr Purvish M. Parikh
Asian Cardio-Oncology Society President
Chief Advisor, MOC
Precision & Medical Oncologist, Asian Institute of
Oncology, Mumbai
We live in a constantly changing world that is also highly competitive. So, it is not surprising that anyone
who does not evolve will drown. Also, if we continue doing the same thing (that we are doing today), the
outcome cannot be different from what it is now (we will stay in the same position). The world belongs
to those who can plan for changes that will happen in the future. To quote a famous song from a Hindi
film (1951, Sagai; Lata Mangeshkar) “Jhukti hai duniya, jhukane wala chahiye”.
(http://hindi.lyricsgram.com/song/jhukti-hai-duniya-28656)
Several years ago, I read a book titled “What got you here, Won’t get you there”. It continues to be the
mantra that I follow. Today let me share this tiny “secret” with you.
Ask yourself, why are you a part of the Asian Cardio-Oncology Society (ACOS)? Why are you reading this
newsletter? Most of you will have recognized that cardio oncology is gaining importance in management
of cancer patients, there is an unmet need for this special knowledge and you want to upgrade yourself
to do a better job by gaining expertise in the subject. While this is absolutely correct, also note that the
International Cardio Oncology Society (ICOS) was established 10 years prior to ACOS coming into
existence. In other words, someone else visualized this unmet need a decade earlier than us. No
wonder, ICOS leadership are currently recognized as global experts in the field.
It’s time to take the help of the virtual Crystal Ball – which represents the untapped resources inside
your brain and outside! Pause in your busy schedule (currently possible thanks to the silver lining in the
COVID-19 pandemic). Spend five minutes thinking what your professional landscape will be five years
from today and what can you do to come out on the top at that time.
I suggest looking at the following opportunities:
1. Networking: We all know the benefit of developing and nurturing a robust network with professional
colleagues. The challenge is to do it with ease, limiting to colleagues, having the flexibility to choose
preferences and ensuring that it is secure (maintaining confidentiality). Almost all of us use WhatsApp.
Unfortunately, its data is leaked to whoever can pay for it. Recently information of 533 million users was
made public, including that of Mark Zuckerberg (CEO and co-founder of Facebook – company that also
acquired WhatsApp for $19.3 billion in 2014). Hence, we should look at an App solution developed by
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Message from ACOS President (2/3)
oncologists for oncologists. Look no further. “OncoTribes” (https://www.oncotribes.com) is what I find
extremely useful. It is available for android (Google Playstore) and iOS. I can see why it will replace
WhatsApp for oncologists – and be compliant with confidentiality and medicolegal laws. What is really
inspiring is that this app was conceived and designed by Dr Uday Kumar Punukollu while he was studying
for DM in Medical Oncology.
2. The third dimension: Typically, healthcare practice can be divided into three broad silos –
government sector, private corporate sector and “the rest”. We all know the advantages and
disadvantages of the first two. We have to simply look at the current remuneration packages of
interventional cardiologists to see what will be the future for oncologists in the near future (plethora of
newly qualified oncologists every year). The third dimension (in individual private practice) consists of
professionals that usually run around several “attachments” and are equivalent of daily wage earners. I
believe that the only way to grow (with control in our own hands and having good quality of life) is to
organize ourselves into group practice. This can ensure highest quality, consistent delivery, backup of
colleagues and foray into state-of-the-art research. Like minded healthcare professionals have to come
together to develop group practice if they want to succeed. While several examples are out there, the
one that is most successful and robust is Mumbai Oncocare Clinics (MOC; https://www.mocindia.co.in;
founder directors – Dr Ashish Joshi, Dr Vashishth Maniar, Dr Pritam Kalaskar and Dr Kshitij Joshi). They
have currently expanded to 8 centres, have treated more than 1,50,000 cancer patients since
incorporation (2017). Currently their workload includes 40,000+ cancer patients every year. Any
oncologist who wants to secure his/ her future should consider establishing or joining group practice.
3. Home healthcare: While administration of chemotherapy is a precise and sophisticated procedure, it
is common knowledge that it is being administered at home in varying circumstances. At one end of the
spectrum, we advocate administration of certain drugs in the ICU setting so that any (even rare) cardiac
events can be addressed within seconds. At the other end, infusions are given at home – for patients
who cannot (or don’t want to) travel to the hospital. Such instances have grown in the background of
the ongoing COVID-19 pandemic. Actually, home healthcare organizations have been expanding in tier
one and two cities of India since more than 10 years. One company that stands out is HealWell24 (HW24
established by JK Singha; https://www.healwell24.com/). Their scope, network and experience are really
vast and you can visit their website to know more. In the future, healthcare professionals embedded or
aligned with home healthcare providers shall have an advantage over their colleagues.
4. Cancer Nutrition: Nutrition is a common question in the minds of most patients. Unfortunately,
today the busy practitioner neither has the time to read up on recent advances nor does he think it
sufficiently important to discuss with his patients. The result is that patients are given very general
advice by dieticians, prescribed protein powders and go home totally dissatisfied. There are a handful of
companies that have made it their vision to focus on nutrition specific for diseases and their stages. One
such company established under the Make in India initiative is Esperer Oncology Nutrition (EON;
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Message from ACOS President (3/3)
http://espererbioresearch.com) established by Mr Raktim Chattopadhyay (Founder and CEO). They are
already present beyond Indian shores – with operations in UK and MENA (Middle East North Africa). For
oncology they have pioneered by providing nutrition specific for various stages in the patient’s
treatment journey – before start of CT or RT, during treatment and in the recovery period. They are also
in the process of bringing out formulations specific for GI cancers and in BMT setting. Any oncologist
who understands these finer points and incorporates it into his routine advice to patients will take an
important step in “owning the cancer patient’s journey”.
5. Second source of Income: In order to stop being a daily wage earner, we all know that we need to
make our money work for us rather than work for money. Unfortunately, most of us do not act on this
knowledge. Ensuring a constant stream of second source of income, would be a step in the right
direction. Many of you know that I stopped the normal practice of examining, treating and admitting
patients more than 10 years ago. So, my second source of income is actually my first source. Looking
back, I strongly feel that this was the best decision of my life. My mission now is to share insights with
anyone who wants to have a source of income beyond the standard healthcare practice.
In conclusion, I am able to share these insights with you, since I am associated with the above in some
capacity or the other. I will also be delighted to get feedback / discuss further one to one
(purvish1@gmail.com)

Hamster Wheel - Daily Grind
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Radiotherapy for Breast Cancer and the Heart (1/4)
Compiled by Dr Sapna Nangia
Senior Consultant, Radiation Oncology
Apollo Proton Cancer Center, Chennai
Visiting Consultant,
Indraprastha Apollo Hospital, New Delhi
In an institutional audit of >2000 patients treated at a single year at Tata Memorial Cancer
Centre, Mumbai, Nair et al reported a 5 year disease free survival of 85.5 % in early breast
cancer patients and 67.7% in locally advanced breast cancer(1). These excellent outcomes
underline the relevance of attention to issues pertaining to survivorship in breast cancer, one of
these issues being the cardiovascular ailments that arise from treatment.
The systemic management of breast cancer treatment utilizes a number of drugs that impact
cardiac function. Anthracyclines, taxanes, 5 flourouracil, cyclophosphamide, letrozole and
trastuzumab have varying cardiotoxicty viz., myocarditis, congestive failure, arrythmias and
ischemia.
Radiotherapy is an essential component of the treatment of nearly all patients who undergo
breast conservation surgery or with high-risk features undergoing mastectomy; it improves
locoregional control, disease free as well as overall survival. It is, however, noted to result in
higher odds of developing cardiac morbidity. While cardiac consequences of radiation are less
likely to occur now than a few decades ago, for reasons discussed below, they remain relevant,
given our understanding of the correlation between the mean dose received by the heart and
the risk of a major cardiac event (2).
The impact of radiotherapy on the heart its substructures
Irradiation of the heart results in inflammatory processes and fibrosis, impacting pericardium,
myocardium and endothelium of the valves as well as coronary vessels. These may manifest as
arrythmia, congestive heart failure, valvular dysfunction as well as a higher risk of ischemic
heart disease(3).
A correlation of cardiac morbidity with the mean radiation dose received by the heart has been
established by Darby et al as a 7.4% increase in the risk of developing a major coronary event
per 1 Gray (Gy) of radiation. This risk is the highest in the first 5 yrs, at 16.5% per 1 Gy, and also
higher with age and co-morbidities. In this study, published in 2013, diabetes, obesity, smoking,
chronic pulmonary obstructive disease or history of regular analgesic usage led to a doubling of
risk in the first decade after treatment, while previous ischemic heart disease increased the risk
> 6 times. It is important to note, that very few patients in the population studied by Darby et la
had received anthracyclines and none had received trastuzumab, the 2 drugs with the highest
odds of cardiac morbidity (3).
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Radiotherapy for Breast Cancer and the Heart (2/4)
More recently, site of coronary artery stenosis and left ventricular injury has been correlated
with the maximum dose received by individual segments of the coronary arteries and left
ventricle(4). In a study by van den Bogaard et al, the dose received by the left ventricle is
thought to be more relevant than the mean dose to the heart (5).
While it is recognized that there was lower threshold of radiation dose for cardiotoxicity, clarity
regarding the relative importance of mean heart dose versus dose received by the myocardium
or coronary vessels is still in evolution.
Strategies to reduce radiation dose to the heart
There has been a gradual reduction in cardiac dose overtime, due to an evolution in treatment
techniques and philosophy.
Partial breast irradiation reduces the volume of the breast being irradiated; whole breast or
chest irradiation target delineation protocols have also become more conservative and moved
more proximal i.e., away from the heart than earlier.
Computerised radiotherapy planning and forward planning techniques have reduced the dose
to the heart. The impact of techniques such as intensity modulated radiotherapy and
volumetric modulated radiotherapy remain unclear; while these techniques reduce the high
dose region in the heart, the low dose bath increases.
The technique that has had the maximum acceptance and impact is radiotherapy during deep
inspiratory breath hold. In this technique, radiation is administered when the patient holds her
breath in deep inspiration, the latter serving to increase the physical distance between the
heart and rib cage and narrowing of the heart volume. These physical differences lead to a
significant reduction in the dose to the heat. The replication of inspiration on a daily basis may
be done using spirometry (Automated Breathing control) or voluntarily. In the voluntary breath
hold technique gating of radiation i.e., delivery of radiation only in the breath hold position is
enabled using feedback from video camera (Varian RPM), a wearable belt /laser (Anzai) or
surface imaging (Align RT). Cardiac dose is reduced 40 – 60% using this strategy, resources, time
allocation, difficulties in breath hold and anatomical variations being some of the challenges (2).
Proton therapy for reduction in cardiac morbidity.
Breast cancers have emerged as an indication of proton therapy due to dosimetric superiority
of proton therapy plans compared to photon. Protons are positively charged particles that
deposit most of their energy at a pre specified depth that varies with the energy that the proton
particle is carrying; there is no deposition of energy distal to the target. This is contrary to
photon radiation wherein the x-ray beam deposits energy all along its path including distal to
the tumour.
In breast cancer, when proton therapy is delivered using en face beams i.e., directly facing the
breast, only negligible radiation travels beyond the ribcage. This reduces the mean dose to the
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Radiotherapy for Breast Cancer and the Heart (3/4)
heart to 1 Gy or less in left sided breast cancer patients and even less for right sided breast
cancer patients.
Besides the reduction of dose to the heart, there is significant reduction in the dose delivered to
the left anterior descending artery, which is in close proximity to the ribcage, as well as to the
location of the internal mammary nodes. The significant reduction in dose to the heart and
cardiac structures when using proton therapy has been documented in a number of dosimetric
and clinical studies, including a recent Phase II study by Jiminez et al, in which the 5 yr local
failure in 70 patients was 1.5% with the median mean heart dose being 0.5Gy(6) .
The current ongoing studies are the pragmatic RADCOMP trial in which women with both right
or left sided breast cancer are being randomised to photon versus proton radiation the primary
end point being reduction of major cardiovascular event at 10 yrs. (7). In addition, the Danish
breast cancer Study Group has initiated a study comparing proton therapy with photon therapy
in patients in whom the mean heart dose is 4 Gy or more (NCT04291378).
At the Apollo Proton Cancer Centre, Chennai, Proton Therapy for breast cancer was initiated in
October 2019 and the HYPRO-B registry (CTRI/2020/11/029415) for hypofractionated proton
therapy for breast cancer has started enrolling patients; the current schedule of treatment
comprises 15 fractions, incorporating a simultaneous integrated boost. The mean heart dose is
1 Gy or less in patients treated at the APCC; an additional advantage of proton therapy is the
reduction in dose to the lung and contralateral breast, thus reducing the risk of second cancer,
valuable in young patients. It is also more effective in reducing the dose to normal structures in
patients in bilateral breast cancer.
Legend: Comparison of radiotherapy dose received, white arrow, by left anterior descending
artery, outlined in red, Top plate proton therapy, Bottom plate Tomotherapy .
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Conclusion - Risk assessment for cardiac morbidity of radiotherapy for breast cancer and
strategies to reduce the same should be an integral part of the management of breast cancer.
References
1.
Nair N, Shet T, Parmar V, Havaldar R, Gupta S, Budrukkar A, et al. Breast cancer in a
tertiary cancer center in India - An audit, with outcome analysis. Indian J Cancer. 2018;55(1):16–
22.
2.
Bergom C, Currey A, Desai N, Tai A, Strauss JB. Deep Inspiration Breath Hold: Techniques
and Advantages for Cardiac Sparing During Breast Cancer Irradiation. Front Oncol. 2018;8:87.
3.
Darby SC, Ewertz M, McGale P, Bennet AM, Blom-Goldman U, Brønnum D, et al. Risk of
Ischemic Heart Disease in Women after Radiotherapy for Breast Cancer. N Engl J Med
[Internet].
2013
Mar
13;368(11):987–98.
Available
from:
https://doi.org/10.1056/NEJMoa1209825
4.
Taylor C, McGale P, Brønnum D, Correa C, Cutter D, Duane FK, et al. Cardiac Structure
Injury After Radiotherapy for Breast Cancer: Cross-Sectional Study with Individual Patient Data.
J Clin Oncol Off J Am Soc Clin Oncol. 2018 Aug;36(22):2288–96.
5.
van den Bogaard VAB, Ta BDP, van der Schaaf A, Bouma AB, Middag AMH, BantemaJoppe EJ, et al. Validation and Modification of a Prediction Model for Acute Cardiac Events in
Patients with Breast Cancer Treated with Radiotherapy Based on Three-Dimensional Dose
Distributions to Cardiac Substructures. J Clin Oncol Off J Am Soc Clin Oncol. 2017
Apr;35(11):1171–8.
6.
Jimenez RB, Hickey S, DePauw N, Yeap BY, Batin E, Gadd MA, et al. Phase II Study of
Proton Beam Radiation Therapy for Patients with Breast Cancer Requiring Regional Nodal
Irradiation.
J
Clin
Oncol.
2019;37(30):2778–85.
Available
from:
https://doi.org/10.1200/JCO.18.02366
7.
Bekelman JE, Lu H, Pugh S, Baker K, Berg CD, de Gonzalez AB, et al. Pragmatic
randomised clinical trial of proton versus photon therapy for patients with non-metastatic
breast cancer: The Radiotherapy Comparative Effectiveness (RadComp) Consortium trial
protocol. BMJ Open. 2019 Oct;9(10):e025556.

Page 8

ACOS Secretariat: Kavina Creations, Unit 3, Ground Floor, Unique Industrial Estate,
ACOS Secretariat: Kavina Creations, Unit 3, Ground Floor, Unique Industrial Estate,
Twin Tower Lane, Prabhadevi, Dadar West, Mumbai 400025
Twin Tower Lane, Prabhadevi, Dadar West, Mumbai 400025
Tele: +91 98210 25850 *Email: info@kavinacreations.com
Tele: +91 98210 25850 *Email: info@kavinacreations.com

ACOS Newsletter
www.acos.info
AsianCardioOncologySociety@gmail.com
Editor: Dr Indu Bansal Aggarwal

Vol 1
Issue 2
Apr - June
2021

Rare Case Report of Mesna induced Ventricular Bigeminy (1/2)
Compiled by Dr K Govind Babu
Consultant Medical Oncologist
St. Johns Medical College and Hospital
HCG Hospitals, Bangalore
A 35-year male presented with a spontaneous fracture of left humerus. The physician who saw
him initially was investigating the cause of the same. He was also reviewed by an orthopedician
for handling the fracture. I was called in to see as the serum electrophoresis showed a small
peak in the gamma region. The work up for myeloma was inconclusive.
It was decided to go ahead with open fixation of the fracture and also send the tissue to help in
the diagnosis. The histopathology was reported as primary bone Burkitts lymphoma, CD 20 +
The staging work up with a PET -CT and a bone marrow aspiration and biopsy revealed no
disease elsewhere. The hematology, liver, renal and cardiac functions were normal.
The plan was to start rituximab +Hyper CVAD and local radiotherapy.
He received rituximab of Cycle A on day 1 and tolerated it well. It was followed by MESNA as a
24-hour infusion. During the 10th hour of infusion, the resident noticed an irregular pulse and
got an ECG done, that shows ventricular bigeminy. Fig 1. The patient was however
asymptomatic and hemodynamically stable
Many of our anticancer therapies have effect on the cardiovascular system including rhythm
disturbances. Mesna is one of the drugs mentioned in the longlist of drugs known to cause
ventricular bigeminy although very rare.
We therefore present our case for its rarity.
Our patient was evaluated by a cardiologist for any evidence of accessory conduction bundles
but none were found. Mesna was discontinued and a 24-hour holter monitoring was done and
no rhythm disturbances were detected.
The possible occurrence of the bigeminy and the continuation of systemic therapy for the
Burkitts was discussed with the patient and his caregivers and the patient decided to continue
with the R Hyper CVAD.
The therapy was continued under continuous cardiac monitoring and fortunately no further
rhythm disturbances have been seen. He has till date completed 4 cycles of chemotherapy.
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Forthcoming Conferences – with Cardio Oncology component
Compiled by Dr Bhavesh Parekh,
Senior Medical Oncologist,
Shalby Hospital, Ahmedabad
8th & 9th April 2021
2nd World Cardiology Experts Meeting
London, UK
17th May 2021
3rd Asian Cardiology Conference
Osaka, Japan
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24th & 25th April 2021
Indian Physician Congress 2021
Bengaluru, India
25th & 26th September 2021,
5th World Cancer Congress,
New Delhi, India
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Internal mammary nodal radiation (1/5)
Internal mammary nodal radiation does benefit outweigh cardiac
risk?
Compiled by Dr Nivedita Sarkar, Dr Indu Bansal Aggarwal
Dept of Radiation Oncology, Narayana Hospital, Gurugram

A 37-year-old pleasant lady presented at an outside centre with a lump in right breast in
October 2018. On evaluation, her sono-mammography showed a BIRADS 4c ill-defined irregular
spiculated mass lesion of 19x16mm size at 2-3 o clock position in upper inner quadrant of right
breast. No axillary lymph nodes were noted. Biopsy of the mass showed Invasive Ductal
Carcinoma. Whole body PET CT scan (06.10.2018) was suggestive of a heterogeneously
enhancing lesion of size 33 x 31 mm (SUVmax – 16.3) in inner quadrant of right breast. Multiple
other small satellite nodules around above-mentioned lesion in inner quadrant with SUV 5.5-7.1
were seen. Few subcm nodes with slightly thickened cortex in right axilla with mild FDG uptake
were also noted (SUV – 2.5-3.7). See Fig 1.

Fig 1. Disease at diagnosis in right breast in upper inner quadrant
She underwent Right Modified Radical Mastectomy in October 2018. Histopathology showed
Invasive Ductal Carcinoma Grade II, single tumor of 8x5x9cms, margins negative, 0/5 lymph
nodes positive, no lympho-vascular invasion, no Ductal Carcinoma in situ. Immunohistochemistry was suggestive of ER 1+, PR 1+, Her2 Neu Negative.
She received 4 cycles of adjuvant chemotherapy with AC regimen (Doxorubicin,
cyclophosphamide) and 4 cycles of Inj. Paclitaxel followed by Intensity Modulated Radiotherapy
50 Gy/ 25 fractions to right chest wall alone at outside center till June 2019). Internal Mammary
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Internal mammary nodal radiation (2/5)
Chain and Supraclavicular fossa were not radiated. She was then started on Tab Tamoxifen 20
mg OD.
In Jan 2020, only after 6 months of treatment completion, she started complaining of right-side
parasternal pain. Whole body PET CT Scan in Jan 2020 showed FDG avid multiple subcm &
enlarged necrotic lymph nodes in right internal mammary region, largest measuring 2 cm
(mainly in 3rd, 4 th and 5 th intercostal spaces. (See Fig 2 and 3). Biopsy from right internal
mammary lymph node was positive for metastasis. Repeat Immuno-histochemistry showed ER
Negative, PR Negative, Her2 Neu Negative, GATA 3 Positive.

Fig 2. Disease recurrence in 2nd-5 th ICS in internal mammmary area

Fig 3. Disease recurrence in 2nd-5 th ICS in internal mammmary area

She was then referred to us for Stereotactic Body Radiotherapy to recurrent Internal Mammary
Node, but in view of very short interval between adjuvant radiotherapy and disease recurrence
it was not offered to her. After inquiry from previous radiation centre, it was analysed then she
had received incidental radiation only to right 1st and 2nd ICS and SCF fossa was also not
radiated. Hence, she was advised systemic chemotherapy.
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Internal mammary nodal radiation (3/5)
So, she received 4 cycles of Inj. Docetaxel and Tab Capecitabine from January 2020 to April
2020. Her PET CT Scan after 4 cycles showed good partial response. So, she continued 4 more
cycles of Inj. Docetaxel and Tab Capecitabine at outside centre. But PET CT scan after 6 cycles
showed disease progression in right supraclavicular region. Hence her chemotherapy protocol
was changed to 3 cycles of Inj. Gemcitabine with Carboplatin which she received till Oct 2020.
PET CT Scan in Nov 2020 showed complete metabolic response but persistent unchanged
thickness and nodularity in both internal mammary node as well as supraclavicular region. Then
she was put on maintenance Tab Capecitabine 500mg for 3 cycles. Unfortunately, her response
assessment with PET CT scan in Feb 2021 showed progression of disease with multiple FDG avid
bilateral internal mammary chain lymph nodes (right level 2-5 and left level 1-3) as well as
increase in right supraclavicular lymph nodes. She had no evidence of disease progression
anywhere else. (Fig. 4, 5,6)

Fig 4 Disease progression in right internal mammary nodes

Fig 5 Disease progression in left internal mammary nodes
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Internal mammary nodal radiation (4/5)

Fig 6. Disease recurrence in right supraclavicular area
There are a few points to ponder from this case. This patient initially presented with locally
advanced upper inner quadrant stage right breast cancer and was triple negative. The incidence
of internal mammary node positivity is more with inner quadrant tumors. In view of large tumor
size, triple negative disease and inner quadrant tumor, she should have ideally received
Neoadjuvant chemotherapy followed by Surgery. Her axillary nodal dissection was also
inadequate. During adjuvant radiotherapy, internal mammary nodal chain and supraclavicular
fossa should have been radiated. Regional nodal radiation and optimal selection of nodal areas
to be irradiated is very crucial while making treatment decisions. There is a lot of controversy
regarding radiation of internal mammary nodal chain because of risk of cardiac toxicity.
Few studies have shown that inner quadrant tumors showed higher distant metastasis and
lower OS rates than those shown by outer quadrant tumors. This is because internal mammary
basin is regarded as a second lymphatic pathway and the incidence of IMN metastasis increases
with the number of positive axillary LN in addition to tumor location. As per Chang et al (1),
breast cancer patients treated with neoadjuvant chemotherapy, those with inner/both
quadrant tumors had lower disease-free survival than outer quadrant tumors.
As per the three internal mammary node radiotherapy trials (EORTC/MA.20/DBCG), there was
significant improvement in overall survival and breast cancer mortality with internal mammary
nodal radiotherapy albeit the patients belonged to a more favorable risk group (2,3.4,5).
In a latest review by Coles et al (6) in Lancet Oncology, the benefit versus risk was evaluated in
internal mammary nodal irradiation. The older trials showed that regional nodal radiotherapy
had little effect on breast cancer mortality while significantly increasing overall mortality. The
newer trials demonstrated significantly reduced breast cancer mortality and overall mortality.
The proportional benefit of regional nodal radiotherapy was similar across subgroups, but the
greatest absolute mortality reduction was in patients with four or more positive lymph nodes.
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Internal mammary nodal radiation (5/5)
At a median follow-up of 15·7 years of EORTC trial, overall survival was 73·1% in the IM-MS
irradiation group and 70·9% in the control group p=0·36). Any breast cancer recurrence 24·5%
vs 27·1%, p=0·024) and breast cancer mortality 16·0% vs 19·8% 0·81 p=0·0055) were lower in
the IM-MS irradiation group than in the control group. No significant differences in the IM-MS
irradiation group versus the control group were seen for disease-free survival (60·8% vs 59·9%,
p=0·18), or distant metastasis-free survival (70·0% vs 68·2%, p=0·18). There was no significant
difference in the incidence of cardiovascular deaths, second cancers, or contralateral breast
cancers between the groups. (2)
The Danish study had highest risk population and showed a significant improvement in overall
survival and breast cancer mortality with internal mammary node radiotherapy at a median 8.9
years of follow up, the highest overall survival benefit was for patients with N2 numbers. (4)
For overcoming the un-favourable outcomes associated with inner quadrant tumor
involvement in breast cancer, as well as for better disease control and long-term survival, more
aggressive neoadjuvant and or adjuvant chemotherapy with IMN RT might be required. It is
important to develop internationally agreed dose constraints, while continuing to investigate
technical solutions to improve the therapeutic gain. This includes testing the potential benefit
of proton beam therapy for those patients whose plans are suboptimal with even the best
photon techniques (3).
1. Chang JH, Jeon W, Kim K. Prognostic significance of inner quadrant involvement in
breast cancer treated with neoadjuvant chemotherapy. J breast cancer 2016; 19(4) 394401.
2. Poortmans PM, Weltens C, Fortpied C et al. Internal mammary and medial
supraclavicular lymphnode chain irradiation in stage I-III breast cancer: 15-year results
of a randomized phase 3 trial. Lancet Oncol 2020.
3. Whelam TJ, Olivotto IA, Parulekar WR, et al. Regional nodal radiation in early-stage
breast cancer, N Eng J Med 2015; 373:307-16.
4. Thorsen LB, Offersen BV, Dano H et al. DBCG-IMN: a population-based cohort study on
the effect of internal mammary node radiation in early node positive breast cancer. J
Clin Oncol 2016: 34:314-20.
5. Dodwell D, Taylor C, McGale P et al. Regional lymphnode radiation in early-stage breast
cancer: an EBCTG meta-analysis of 13,000 women in 14 trials. 2018 San Antonio Breast
Cancer Symposium: San Antonio 2018) abstract GS4-02)
6. Coles CE, Haviland JS, Kirby AM. Internal mammary node irradiation in breast cancer:
does benefit outweigh risk? Lancet Oncol 2020: 30551-9
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Mitigating treatment related cardiac damage in children
with cancer to provide a healthy long life
Compiled by Dr Prachi Jain
Consultant, Pediatric Hematology Oncology and BMT unit
Max Institute of Cancer Care, Max Hospital, Patparganj and
Vaishali, Delhi NCR
There have been substantial improvements in treatment and outcomes of childhood cancers
both in the developed and the developing world. This has led to increase long term survivorship
and need to address late effects while planning treatment strategies for children with cancer.
Cardiotoxicity is an important undesirable late effect which can reduce the patient’s quality of
life and increase the risk of death from cardiac-related causes. While most adults and elderly
have a pre-existing cardiac compromise before starting cancer directed therapy, most children
have normal baseline cardiac function. Cardio-toxicity in childhood cancer survivor occur during
cancer directed therapy which may manifest acutely or have late and chronic manifestations.
Various cancer directed therapies which can cause cardio toxicity include
1. Chemotherapeutic drugs - anthracyclines, taxanes, anti-metabolites
2. Monoclonal antibodies like trastuzumab, bevacizumab
3. Tyrosine kinase inhibitors – imatinib, dasatinib, nilotinib, sunitinib, sorafenib and
lapatinib
4. Radiation therapy to thorax or mediastinum
Anthracyclines form backbone of chemotherapy in many paediatric malignancies including
leukemia, lymphoma, bone and soft tissue sarcoma, neuroblastoma, hepatoblastoma, and
wilms tumor. Various anthracyclines used are doxorubicin, daunorubicin, epirubicin, idarubicin
and mitoxantrone. This group of drugs are the most common anti-neoplastic agents which
cause irreversible cardio-toxicity. Various other chemotherapeutic agents are also implicated in
causing cardiotoxicity including alkylating agents (busulfan, carboplatin, carmustine,
chlormethine, cisplatin, cyclophosphamide); taxanes (docetaxel, cabazitaxel, paclitaxel);
topoisomerase inhibitors (etoposide, tretinoin, vinca alkaloids); and antimetabolites (cladribine,
cytarabine, 5-FU). Many of these like cyclophosphamide, cytarabine, vinca alkaloids, platins
(cisplatin and carboplatin), etoposide and busulfan constitute a frequently used drug in
paediatric chemotherapy protocols and bone marrow transplant conditioning regimen.
Anthracyclines increase the risk of cardiotoxicity from cumulative doses. Several processes
causing anthracycline induced cardiac damage include the formation of iron-dependent oxygen
free radicals and peroxidation of lipids in the membrane of myocardial mitochondria, that lead
to suppression of DNA, RNA, and proteins; resulting in altered adenylyl cyclase activity and
disrupted calcium homeostasis [1].
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Pediatric Onco-Cardio ACOS (2/3)
Monoclonal antibodies like bevacizumab and tyrosine kinase inhibitors like imatinib, dasatinib,
sorafenib are also used in children with cancers. These agents cause reversible cardiac injury
and hypertension. Reduction in vascular endothelial growth factor resulting in a reduction of
nitric oxide in the arteriolar wall is the implicated mechanism of cardio toxicity.
Most paediatric cancer treatment protocols try to avoid use of radiation therapy. Certain
conditions like Hodgkin lymphoma (with bulky mediastinal disease), sarcomas (ewings or
rhabdomyosarcoma) arising from the thorax, wilms tumor with tumor thrombus extension upto
heart, etc may make radiation to chest indispensable. Radiation dose of more than 30 to 35
Grays increases the likelihood of cardiac injury. Radiation can damage the pericardium,
myocardium, heart valves or coronary arteries leading to early onset hypertension, premature
coronary artery disease and atherosclerosis, pericarditis, arrhythmia, cardiomyopathy or heart
failure. Newer radiation techniques like intensity-modulated radiotherapy (IMRT), image-guided
radiotherapy (IGRT), and active breathing controlled (ABC) radiotherapy have the potential to
reduce the risk of radiation-related heart problems.
Cardiotoxicity may become apparent during cancer treatment (arrhythmia, drop in ejection
fraction), within few weeks or months (pericarditis, myocarditis) or after many years (occult
ventricular dysfunction, congestive heart failure, premature coronary artery
disease and atherosclerosis) of radiation or chemo therapeutic agent use.
A baseline echocardiography and detailed cardiac assessment by a paediatric cardiologist at the
beginning of cancer treatment and sequential monitoring of cardiac function during and after
completion of therapy is of utmost importance. This allows early identification of subclinical
cardiotoxicity. Global longitudinal strain is a new measurement of heart muscle function
assessment and allows for a more accurate assessment of changes to heart function due to
potentially cardiotoxic treatments. It is determined by echocardiography with specialized
computer technology and is readily available. Various studies have suggested that NT-pro-BNP
levels, plasma atrial natriuretic peptide and brain (B-type) natriuretic peptide are elevated in
children with cardiac dysfunction compared to healthy controls or patients with normal cardiac
function [2,3]. Tissue doppler velocities (TDI) of left ventricle, right ventricle and interventricular
septum during systole and diastole at rest and after intravenous dopamine infusion
(dobutamine stress echocardiography DSE) can identify significant changes in asymptomatic
long-term cancer survivors with late anthracycline cardiotoxicity [4]. Coronary artery calcium
(CAC) also has shown to be an independent risk factor for adverse cardiac events. Some studies
have however not shown the same benefit of using these biomarkers or stress studies. These
studies are currently limited by small sample size, short follow up or variability of monitoring
regimens and hence currently not recommended for use in routine clinical practice. Various
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other tests like Radionuclide angiocardiography (MUGA), cardiac MRI, Endomyocardial biopsy
have limited role in routine use.
Children with cancer, treated with above mentioned cardiotoxic agents, constitute a high-risk
group for therapy-induced cardiotoxicity. Various strategies to reduce cardiac damage in these
children include active screening and monitoring for cardio-toxicity, limiting cumulative
anthracycline dose to 350-450mg/m2, increasing anthracycline infusion duration, avoidance of
anthracyclines if left ventricle ejection fraction (LVEF) < 40%, using liposomal anthracyclines
preparation and iron chelating agents (Dexrazoxane). The latter two are limited by their
availability. Using newer radiation techniques like IMRT, IGRT and ABC radiation therapy can
reduce radiation induced cardiac damage. Certain cardio-protective medications like
angiotensin-converting enzyme (ACE) inhibitors/ angiotensin-receptor blockers (ARBs), betablockers etc can be introduced early on to mitigate therapy-induced cardiotoxicity. Adopting a
healthy lifestyle after cancer treatment completion is indispensable in achieving healthy cardiac
status. Cigarette smoking, obesity, high fat diet, inactive life style and a family history of heart
disease increase the risk of cardiac compromise. All children, with survivors of cancer in
particular, should abstain from smoking, adopt healthy dietary habit and exercise regularly to
maintain good cardiac function.
Lastly, collaboration between cardiologists and oncologists (as provided by ACOS) to spread
awareness about potential cardio-toxicities, preventive and treatment strategies will help
children with cancer to have a healthier heart.
References
1. Csapo M, etal. Chemotherapy-induced cardiotoxicity: pathophysiology and
prevention. Clujul Med. 2014;87:135-42.
2. J. Bryant etal. Use of cardiac markers to assess the toxic effects of anthracyclines given
to children with cancer: A systematic review. European Journal of cancer. 2007;34:195666.
3. H. Hayakawa, etal. Plasma levels of natriuretic peptides in relation to
doxorubicin‐induced cardiotoxicity and cardiac function in children with cancer. Med.
Pediatr. Oncol. 2001;37:4–9.
4. A Yildrim, et al. Early diagnosis of anthracycline toxicity in asymptomatic long-term
survivors: dobutamine stress echocardiography and tissue Doppler velocities in normal
and abnormal myocardial wall motion. European Journal of Echocardiography. 2010;
11:814–22.
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ECG: A window to the heart in Oncology patients (1/2)
Compiled by Dr Vivek Chaturvedi
Senior Consultant Cardiology &
Director Cardiac Electrophysiology,
Narayana Superspeciality Hospital, Gurugram
As healthcare professionals, all of us are familiar, or have been exposed, to the
electrocardiogram or ECG. Unfortunately, despite being an inexpensive readily available tool for
diagnosing cardiac and electrolyte abnormalities, it is still not widely utilized in patients with
cancer. In a recent large study from the Ontario Cancer Registry of 48000 cancer patients
receiving QT prolonging drugs, only 27% had undergone an ECG. Use of anticancer and antiemetic drugs was paradoxically associated with less ECG use!
With rapidly evolving precision medicine, radiotherapy, and aggressive surgical procedures, an
ECG has become even more relevant. Profound changes can happen in metabolic mileu with
these treatments, and many of them are readily screened with an ECG. Cancer, and its
treatment, also has the potential to involve all components of the cardiovascular system. These
include myocardium, pericardial cavity, valves, cardiac conduction system, coronary arteries,
pulmonary vasculature as well as systemic arteries and veins. Most of these conditions manifest
with subtle or obvious ECG abnormalities. If screened and suspected early, several
complications can be avoided.
A useful approach for a non-expert in this increasingly complex array of possibilities is to aware
of two things; firstly the potential of the condition or its treatment to cause cardiovascular or
metabolic complications, and secondly getting familiar with what a normal ECG looks like. This
way any suspicious finding or change from previous ECG can lead to expedited review. An
explanation of ECG physiology and technology is beyond the purview of this note and will not
be attempted.
An observation of ECG should begin with initial confirmation of ECG settings. These should be
usually a paper speed of 25 mm/second and a voltage standardization of 10 small squares to 1
mV. If these are not so, an ECG with these settings should be ordered. A quick look should
establish the rate and whether the rhythm is regular or irregular and the QRS are narrow or
wide. If the QRS complexes are narrow (<120 ms or three small boxes [0.04 ms]), the rhythm is
mostly supraventricular. If they are wide, it is likely ventricular and of more concern. An
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approximate heart rate can be calculated by counting the number of large boxes (each box is
having 5 small squares and is 0.2 second) between two adjacent QRS complexes. A normal rate
is between 5 large boxes (60 bpm) and 3 large boxes (100 bpm). Of concern are rates less than 2
large boxes (rate>150 bpm) or more than 6 boxes (rate < 50 bpm). After this, a quick look
should establish whether each p wave (atrial activity) is followed by a QRS (ventricular activity).
If not, then 1:1 conduction is not happening which merits a review.
Axis of QRS complex is also important, particularly if it is of abnormal appearance. On the
vertical axis, if the lead II has the largest complex, axis is normal. In the precordial leads, the R
wave progressively grows from V1 to V6, with equiphasic complexes seen in V3/V4. If there are
already predominant R waves in V1 or if there is poor progression of R from V1 to V6, there may
be a problem. One must then familiarize with what the normal QRS and ST/T segments look like
as they can often be abnormal in oncology patients. The commonest benign cause of wide QRS
is bundle branch block (which is the likely cause if it was present in a previous ECG also) but it
can also be due to variety of drug toxicity, metabolic abnormalities, infarction or heart muscle
disease. AN ST segment is usually flat and at isoelectric line to P and QRS onset. A normal T
wave is in the same direction as the QRS. It is always positive in Lead I, II, V3-6 in normal hearts.
In lead aVR all complexes (P, QRS, T) are negative. Very tall T waves (taller than R in same lead)
can be seen in hyperkalemia and acute ischemia
Finally, QT interval is very important and the most ignored aspect of analysis of ECG. However,
it is probably the most important in cardio-oncology because of several drugs with potential of
QT prolongation. It is measured from onset of QRS to end of T wave in lead 2 or lead V2-4. It
should always be less than half of RR interval.
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Diclofenac induced cardiotoxicity and Kounis syndrome (1/3)
Can the commonly used drug Diclofenac lead to
cardiovascular side effects or allergic angina or myocardial
infarction (Kounis syndrome)?
Dr Indu Bansal Aggarwal
Director & Senior Consultant, Radiation Oncology
Narayana Superspeciality Hospital, Gurugram
Cancer patients are often in pain requiring polypharmacy. Non-steroidal antiinflammatory drugs (NSAIDs) is a class of drugs which is very commonly prescribed, and easily
available as over-the-counter (OTC), medication. It’s used to alleviate inflammation, pain, and
fever and also used for many other conditions. NSAIDs reduce inflammation by inhibiting the
production of cyclo-oxygenase (COX), an important enzyme in prostaglandin synthesis. There
are various class of NSAIDS. The non- selective Cox 1 and Cox 2 inhibitors are Acetylsalicyclic
acid, Ibuprofen, Diclofenac, Ketoprofen, Indomethacin and Naproxen. The preferential COX 2
inhibitors are Nimesulide, Meloxicam and Etodolac. The selective Cox-2 inhibitors are Celecoxib,
Refecoxib, Etoricoxib and Valdecoxib.
While COX-1 is present in most tissues all the time, COX-2 is expressed in response to
inflammation. Both forms catalyse the conversion of arachidonic acid, via intermediates, to
thromboxane A2 (pro-thrombotic) and prostacyclin (anti-thrombotic).
When COX-2 is inhibited relative to COX-1, the pro-thrombotic/antithrombotic balance on
the endothelial surface shifts in favour of thrombosis, increasing the risk of cardiovascular
thrombotic adverse events. Relative COX selectivity also influences the gastrointestinal adverse
event profile of individual NSAIDs. In addition to potential pro-thrombotic effects, other factors
contributing to the cardiovascular toxicity of NSAIDs include blood pressure elevation, reduced
renal perfusion, fluid retention, and exacerbation of heart failure.
Diclofenac is the most prescribed NSAIDs in the human and veterinary medicine because
of its potent anti-inflammatory, antipyretic and analgesic effect when compared to other
NSAIDs. Oral, topical and parenteral formulations of diclofenacexist and it is extensively used
for treatment of osteoarthritis, rheumatoid arthritis, ankylosing spondylitis, and mild to
moderate pain and a very important drug for cancer pain relief. Diclofenac has the most
inhibitor effect of prostaglandin E2 production other than NSAIDs, and this inhibitor effect of
diclofenac may be over 3 to 1000 times when compared to other NSAIDs.
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Diclofenac induced cardiotoxicity and Kounis syndrome (2/3)
Cardiovascular adverse events occur with both short-term and long-term use so it’s
advisable to use NSAIDs at the lowest effective dose for the shortest time possible. NSAIDs are
usually associated with increased risk of non-ST elevation ACS instead of ST elevation MI.
NSAIDs exhibited a rapid onset of risk for myocardial infarction in the first week of use. Short
term use for 8-30 days at a high dose was particularly harmful for dose of diclofenac>100 mg,
celecoxib >200 mg, Naproxen >750 mg/day, Ibuprofen >1200 mg/day, and rofecoxib (>25
mg/day). There was at least 80% probability that the odds ratio of acute myocardial infarction is
greater than 1.07 for celecoxib, 1.25 for ibuprofen, 1.30 for diclofenac and naproxen, and 1.35
for rofecoxib.
Diclofenacsodium, which is in wide use as a non-steroidal anti-inflammatory drug
(NSAID), may lead to allergic reactions besides gastrointestinal, hepatic, hematologic, and renal
adverse effects.
Kounis syndrome (KS) is the concurrence of acute coronary syndrome associated with
mast cell and platelet activation in the setting of hypersensitivity and allergic or anaphylactic
insults. It was first recognised in 1991. It’s not rare but rarely recognised and under diagnosed.
Allergicangina and MI may be triggered by various drugs and is known as “Kounis syndrome”.
The risk of MI probability due to allergic reactions after intake of these drugs must be kept in
mind when prescribing these drugs.
KS has been linked with several diseases (bronchial asthma, urticaria, food allergy),
environmental exposures (viper, wasp or bee venoms) and a variety of drugs used widely in
daily clinical practice, such as antibiotics, analgesics, antineoplastics, contrast media,
corticosteroids, intravenous anesthetics, nonsteroidal anti-inflammatory drugs and others.
(Rodriges)
Three types of KS have been previously described.
1) Type I includes patients with normal coronary arteries without predisposing factors for
coronary artery disease in whom the acute allergic insult leads to coronary artery spasm
with normal cardiac biomarkers or infarction with positive cardiac biomarkers. This
variant represents a manifestation of endothelial dysfunction or microvascular angina.
2) Type II variant includes patients with culprit but inactive pre-existing atheromatous
disease, in whom the allergic insult leads to plaque erosion or rupture, leading to acute
myocardial infarction or coronary vasospasm
with normal cardiac enzymes.
3) Type III variant includes coronary artery stent thrombosis secondary to
allergic
reaction.
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Diclofenac induced cardiotoxicity and Kounis syndrome (3/3)
The ischemia in allergic reaction is secondary to the release of inflammatory mediators,
including histamine, tryptase, chymase, platelet-activating factor, cytokines, and
prostaglandins, and leukotriene synthesis, which leads to coronary vasospasm.
It’s very important to be aware of this toxicity and diagnose this syndrome early as
Diclofenac is a very commonly prescribed over the counter drug used for cancer pain.
Treatment may be challenging because it needs to consider both cardiac and allergic symptoms
simultaneously, and the drugs administered for these manifestations can aggravate an allergic
reaction and heart function. As a treating Oncologist, it’s prudent that we understand the side
effects of not just chemotherapeutic drugs but also of all the supportive drugs used in oncology
so that we are able to not just prolong life relieve the suffering of the patient but also mitigate
risk of inadvertent toxicity by understanding the toxicity profile of the drugs.
Suggested reading
1. Varga Z, Sabzwari SRA, Vargova V. Cardiovascular Risk of Nonsteroidal AntiInflammatory Drugs: An Under-Recognized Public Health Issue.Cureus 9(4): e1144.
2. Rodriguesa MCL, Coelhob D, Granjab C. Drugs that may provoke Kounis Syndrome.Rev
Bras Anestesiol. 2013;63(5):426-428.
3. MemonS, Chhabra L, Masrur S, Parker MW. Allergic acute coronary syndrome (Kounis
syndrome). ProcBaylUniv Med Cent 2015; 28(3): 358-362.
4. Li J, Zheng J, Zhou Y, Liu X, Peng W. Acute coronary syndrome secondary to allergic
coronary vasospasm (Kounis syndrome): a case series, folowup and literature review.
BMC cardiovascular disorders 2018; 18: 42.
5. Cagliyan CE, BalliM,TekinK, Turkmen S,TanbogaBH.Kounis syndrome triggered by
diclofenac sodium injection which leads myocardial infarction and cardiac arrest.J
CardiolCases 8 (2013) e17–e19.
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ACOS Membership Form
First Name___________________________________________Middle Initials______
Last Name____________________________________________________________
City ___________________________ WhatsApp ________________________________
PIN__________________________

Mobile: ___________________________________

E mail: __________________________ @ _______________________________________
PAN Card No ___ ___ ___ ___ ___ ___ ___ ___ ___ ___
Main Hospital Affiliation: ______________________________________________________
Main Designation: ___________________________________________________________
1. Membership will be as per eligibility criteria and rules of Asian Cardio-Oncology Society.
2. Membership fees are Rs 2,500/- for the year 2021.
3. Submission of completed application form using google link is mandatory.
Payment to be made via net banking to:
Account Name
Account Number
Bank Name
Bank Branch
Bank IFSC Code

: K C LLP A/c ACOS
: 5921-004-478-9221
: HDFC Bank
: Prabhadevi Branch, 385 Veer Savarkar Road, Prabhadevi, Mumbai
400025
: HDFC0000012

Signature_______________________________________________________
Date: _________________

Place___________________________________

Membership request details MUST be filled online at
https://forms.gle/umnXJGiqUSjamoAq6
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