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ABSTRACT 
Introduction: Cancer now affects more than one in three people in their lifetime. Cancer remains the leading cause of death in 
many countries. Anthracycline-based chemotherapy has played an important part in the current age of cancer treatment, with 
earlier diagnosis and novel medicines. 
Objective: To find out the frequency of cardiac-toxicity (cardiomyopathy) in patient treated with anthracycline 
Methodology: This Descriptive Study was carried out at the Oncology department of Hayatabad Medical Complex, Peshawar 
for duration of six months from 20 Dec, 2019 to 20 Jun, 2020. Patients attending the medical oncology department of 
Hayatabad Medical Complex, Peshawar were included in the study. Demographic data like age, sex was collected in the pre-
designed Performa. The patients were sent for echocardiography which was done by cardiologist and ejection fraction was 
noted. The patients suitable for treatment on anthracycline were started with standard doses for his/her carcinoma which were 
for leukemia 25mg/m2 weekly for 1 months, for lymphoma (NHL) 50mg/m2 after every 21 days for 4.2 months, for breast 
carcinoma 60mg/m2 after every 21 days for 2.8 months. 
Results: As per frequencies and percentages for anthracycline induced cardiomyopathy, 31 (15.0%) patients had anthracycline 
induced cardiomyopathy. 
Conclusion: Our research shows that although preventing chronic cardiotoxicity may be challenging, prolong infusion methods 
for anthracyclines offer a reduced risk, and novel liposomal formulations of doxorubicin may provide less cardiotoxicity as 
compared to conventional doxorubicin. 
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INTRODUCTION 
Cancer now affects more than one in three people in their lifetime. 
Cancer remain the leading cause of death in many countries 1, 2. 
The overall 10 year rate of survival for cancer is 50% for the twenty 
most prevalent cancers and around 80% for melanoma, breast, 
uterine cancer and lymphoma 3. It was estimated that 1684210 
new cases of cancer were observed in USA in 2016 and 595690 
deaths in the same year 4. In Pakistani population approximately 
406 (both male and female) new cases are diagnosed each day, 
out of these 23% are breast cancers and approximately 133 
cancer deaths per day occur due to cancer 5. 
 Anthracycline-based chemotherapy has played an important 
part in the current age of cancer treatment, with earlier diagnosis 
and novel medicines 6-8. Antibiotic overproduction methods had a 
major breakthrough with the development of doxorubicin 
8. Anthracycline chemotherapy has a significant role in the 
treatment of many types of cancer, including breast cancer (32%) 
9, elderly lymphoma (57-70%) 10, 11, and childhood cancer survivors 
(50-60%) since its introduction 12. World Health Organization 
(WHO) essential medicines list includes anthracyclines 13. 
 However, Anthracycline treatment is compromised by 
cardiomyopathy and heart failure. Cardiac complications were first 
reported a few years after the introduction of daunorubicin 14. The 
cancer survivor is exposed to higher cardiovascular morbidity and 
death due to cardiotoxic adverse effects. Anthracycline-related 
heart dysfunction may cause significant morbidity and death 
among the 150 000 or more individuals in the United States who 
have survived childhood cancer 15. Heart failure incidences of 
1.6%, 5%, 16%, and 26% were predicted for total doxorubicin 
doses of 240-360, 400, 500, and 550 mg/m2, respectively 16, 17. 
With a total dosage of 400 mg/m2, age proved to be a key risk 
factor for doxorubicin-related heart failure, with older patients (age 
> 65 years) displaying a higher incidence of CHF than younger 
patients (age ≤65 years) 16. The rationale of my study is to find out 
the frequency of anthracycline induced cardiotoxiciy in Pakistani 

patients as no current study have found on this subject. The result 
of my study can be used for the development of effective 
protection against anthracycline-induced cardiotoxicity which will 
likely to have a major impact on these patients' overall survival. 
 

MATERIAL & METHODS 
This Descriptive Study was carried out at the Oncology department 
of Hayatabad Medical Complex, Peshawar for duration of six 
months from 20 Dec, 2019 to 20 Jun, 2020. Patients attending the 
medical oncology department in HMC were included in the study. 
Study approval was given by the institutional committee for ethics 
and research. 207 patients being treated with anthracycline were 
included in our study. Informed consent was signed from all the 
participants. The inclusion criteria for our study includes patients 
having Leukemia, Breast carcinoma, Lymphoma, of stage I to IV of 
tumor with any grade or any durations of tumor planed for starting 
on anthracycline, both gender patients having age above 16 to 60 
years and welling to give consent while criteria for exclusion 
includes patients having congestive heart failure obvious from 
previous record with EF less than 50%, known cardiac valvular 
abnormality patients like, Rheumatic Heart Disease, congenital 
heart anomalies etc. 
 Demographic data like age, sex was collected in the 
predesigned proforma. Duration since diagnosis of malignancy, 
type of malignancy before the start of anthracycline, dose of 
anthracycline was also noted. The patients were sent for 
echocardiography which was done by cardiologist and ejection 
fraction was noted. The patients suitable for treatment on 
anthracycline were started with standard doses for his/her 
carcinoma which are for leukemia 25mg/m2 weekly for 1 months, 
for lymphoma (NHL) 50mg/m2 after every 21 days for 4.2 months, 
for breast carcinoma 60mg/m2 after every 21 days for 2.8 months. 
The patients were then follow up for two months and were advised 
to visit us in case of any symptom related to congestive heart 
failure (increased in breathing than his/her usual breathing, waking 
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up during night due to breathlessness and increase shortness of 
breath on exertion of normal activity). In follow up visit or in case of 
presentation for cardiac failure symptom, again Echocardiography 
was done. The decrease in the ejection fraction of less than 50% 
and a decrease of >10% from the baseline as per operation 
definition was considered to have developed cardiotoxicity. In case 
of any cardiotoxicity the patients were managed as per hospital 
protocol along with the discussion with cardiologist. Analysis and 
entry of data and was done by using SPSS version 23. Mean ± SD 
was computed for age, duration since diagnoses of malignancy, 
BMI, baseline Ejection Fraction and dose of anthracycline. 
Frequency and percentages was presented for qualitative variable 
like gender, type of malignancy, anthracycline induced 
cardiomyopathy, smoking (positive when patient take at least 3 
cigarette per day) and diabetes (positive when obvious from 
medical record and uses medication for it). 
 

RESULTS 
This study has been conducted on 207 patients at the Department 
of Medical Oncology, MTI-Hayatabad Medical Complex, 
Peshawar. Mean and SDs for age was 41.29+12.379. Mean and 
SDs for duration since diagnosis of malignancy was 3.45+1.173. 
Mean and SDs for BMI was 25.951+1.35. Mean and SDs for 
baseline was 55.27+1.834. Mean and SDs for dose of 
anthracycline was 524.28+39.483. (Table No. 1). 141 (68.1%) 
patients were below fifty years of age and 66 (31.9%) patients 
were above fifty years of age. 125 (60.4%) patients were male 
while 82 (39.6%) patients were female. 26 (12.6%) patients had 
breast carcinoma, 90 (43.5%) patients had lymphoma and 91 
(44.0%) patients had leukemia. 131 (63.3%) patients had smoking 
history. (Table 2) As per frequencies and percentages for 
anthracycline induced cardiomyopathy, 31 (15.0%) patients had 
anthracycline induced cardiomyopathy. (Figure 1).   
 
Table 1: Descriptive Statistics of the participants 

Parameter N Minimum Maximum Mean Std. 
Deviation 

Age (Years) 207 22 60 41.29 12.379 

Duration since 
diagnosis of 
malignancy 
(Years) 

 
207 

 
2 

 
6 

 
3.45 

 
1.173 

Body Mass Index 
(BMI) 

207 23.2 28.5 25.915 1.3514 

Baseline Ejection 
Fraction (%) 

207 52 58 55.57 1.834 

Dose of 
Anthracycline 
(mg/m2) 

 
207 

 
500 

 
625 

 
524.28 

 
39.483 

 
Table 2: Demographic parameters of the participants 

Parameter Category Frequency (%) 

Age < 50 Years 141 (68.1%) 

> 50 Years 66 (31.9%) 

Gender Male 125 (60.4%) 

Female 82 (39.6%) 

Type of cancer Breast Carcinoma 26 (12.6%) 

Lymphoma 90 (43.5%) 

Leukemia 91 (44%) 

Smoking history Yes 131 (63.3%) 

No 76 (36.7%) 

 

 
Figure 1: Frequency of Anthracycline induced Cardiomyopathy 

DISCUSSION 
The most important effect of anthracycline treatment is dose-
dependent cardiotoxicity, which has a deleterious influence on the 
cardiac prognosis of cancer patients and is a major constraint on 
their therapeutic value 18. When anthracycline chemotherapy is 
used, there is a lot of heart damage. There are three types of heart 
damage: acute cardiotoxicity, which normally happens right after 
anthracycline infusion, early-onset chronic progressive 
cardiotoxicity, which happens within a year of stopping 
chemotherapy, and late-onset chronic progressive cardiotoxicity 
which happens after a year of exposure 19. Acute cardiotoxicity 
affects around 3 to 21 % of people, whereas late cardiotoxicity 
affects about 0 to 57 % of people 20. Early diagnosis of subclinical 
cardiotoxicity, which is more common in patients receiving 
anthracycline chemotherapy, may improve patient survival rates 21. 
  In our study, as per frequencies and percentages for 
anthracycline induced cardiomyopathy, 31 (15.0%) patients had 
anthracycline induced cardiomyopathy. In accordance with our 
study, another study also reported comparable frequency of 
anthracycline induced cardiomyopathy 22, 23. In comparison to our 
study, another study reported lower frequency of cardiomyopathy 
24. The heart failure rate in people with lymphoma who were given 
anthracycline and a non-anthracycline regimen was compared in 
another study. After 9 years of follow-up, 9.4% of people who took 
anthracycline had heart failure, compared to 0.8% of people who 
did not take anthracycline 25. The goal of this research was to 
identify cardiac monitoring measures used on anthracycline-
treated patients and compare them to worldwide guidelines. There 
is a scarcity of data on cardiac monitoring in anthracycline patients, 
and most research concentrate on cardiac monitoring in patients 
taking trastuzumab, which has been shown to be unsatisfactory 26. 
Patients using anthracyclines should be continuously watched, 
even before they begin therapy, since early diagnosis aids in the 
treatment and prevention of cardiotoxicity 23. 
  Monitoring anthracycline-treated individuals has been 
shown to aid in the detection of cardiotoxicity in studies 23. An 
echocardiography or MUGA scans are often used for cardiac 
monitoring 27. During therapy, regular echocardiography monitoring 
is advised for high-risk individuals 27. Single centre study and small 
sample size is the major limitation of our study. Studies based on 
large no of participant from multicentre are recommended. 
 

CONCLUSION 
Our research shows that although preventing chronic cardiotoxicity 
may be challenging, prolong infusion methods for anthracyclines 
offer a reduced risk, and novel liposomal formulations of 
doxorubicin may provide less cardiotoxicity as compared to 
conventional doxorubicin. 
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