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Introduction
In India and other low‑  and middle‑income 
countries  (LMIC), the incidence of cancer 
in children aged 0–15  years is reported to 
be 38–124/million children, whereas in 
high‑income countries (HIC), the incidence 
is 140/million.[1‑3] The reported low 
incidence in India is believed to be the result 
of underreporting and underdiagnosis.[4] As 
only 8% of Asia’s population are covered by 
cancer registries,[5,6] the lack of regional and 
national cancer registries makes comparison 
between LMIC such as India and HIC 
practically impossible. An improved health 
care systems, and thus a rising number of 
children surviving to an age when cancer 
is presented as well as higher awareness of 
cancer will increase the amount of reported 
cases of pediatric cancer.[2,7]

The survival rates in pediatric cancers in 
HIC have risen during the past decades 
to approximately 80%. In LMIC, the cure 
rate is approximately 10%–30%.[8] The 
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Abstract
Aim: One of the causes for lower cure rates in acute childhood leukemia in low‑ and middle‑ income 
countries  (LMIC) compared to high‑income countries is abandonment from treatment. The 
International Society of Pediatric Oncology (SIOP) defines abandonment as failure to begin treatment 
or an absence of 4  weeks during treatment. The aim of this study was to evaluate the extent of 
abandonment among patients diagnosed with acute myeloid leukemia  (AML) at the pediatric ward 
at a low‑resource cancer center in India. Methods: Medical records of all patients, aged 0–15 years, 
diagnosed with AML between January 1, 2014, and March 31, 2015, at the hospital were reviewed. 
Age, sex, date of diagnosis, and survival during the short follow‑up time after completed treatment 
and information regarding abandonment were collected. SIOP definition of abandonment was used. 
Eight patients were diagnosed with AML at the hospital whereof 65 met the inclusion criteria of this 
study. Results: Of the included 65  patients, 6 died before treatment could be initiated and 3 were 
referred to palliative care upfront. Thus, 56  patients were offered curatively intended treatment. 
Of these patients, six refused treatment at this stage and another five abandoned during therapy. 
Altogether, 11 children abandoned treatment. Conclusion: In this study, the abandonment rate from 
treatment of childhood AML was 20%, which is in concordance from other studies conducted in 
India and other LMIC, stating that abandonment is a problem and hindrance when treating with a 
curative intent.
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majority (80%) of all childhood cancer 
patients reside in LMIC. Thus, 80%–90% 
of all childhood cancer deaths are in 
LMIC.[3,5,6] The survival rates of childhood 
cancers in India are consistently reported 
to be lower than in HIC. Several factors 
are reported to correlate with survival, and 
government health expenditure is one of 
the most important.[9] In 2013, India spent 
1.3% of total gross domestic product on 
public health care, which is <10% of the 
expenditures in HIC.[10]

The Indian Pediatric Hematology‑Oncology 
Group and International Society of 
Pediatric Oncology  (SIOP) reports that 
the lower survival rates in LMIC and 
India specifically mainly are caused by 
underdiagnosis and abandonment from 
treatment.[7,11]

Abandonment

SIOP defines abandonment as refusal 
to begin curatively intended treatment 
after diagnosis or abandonment after 
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initiated treatment or absence of 4  weeks or more during 
treatment.[12] The latter because such a gap will make cure 
less probable. Abandonment mainly occurs during the 
1st month of treatment.[11,13,14] The reasons for abandonment 
and treatment refusal seem to be similar and are therefore 
relevant to address as a single phenomenon,[12] hereafter 
referred to as abandonment.

According to SIOP and studies made in LMIC, 
abandonment is one of the major contributors to low 
survival rates in the cohort of children that actually are 
offered curatively intended treatment.[2,12,15‑18] A review 
article reports that the abandonment rate  (AR) in pediatric 
acute myeloid leukemia  (AML) in India is 19%–50%,[19] 
figures that must be handled with caution due to the 
reasons stated above.

Apart from causing dismal survival rates, abandonment 
also increases unnecessary suffering by disrupted and thus 
futile cytotoxic treatments.[18]

In HIC, abandonment is a nearly nonexisting phenomenon 
as authorities will intervene in these cases to secure 
treatment adherence in order to protect the child, ensuring 
the possibility for cure.

Acute myeloid leukemia

Childhood leukemia comprises 30% of all pediatric cancers. 
The most common form is acute lymphatic leukemia 
(ALL) and the second most common form (10% to 20% of 
childhood leukemia) is AML.[20]

The survival rates of AML in HIC have improved since the 
1980s, from 0% to 60% today,[21] when treatment protocol 
using a combination of anthracyclines and cytarabine was 
introduced. Intensification of the protocol and improvement 
of the supportive care have contributed to improved survival. 
Indian studies report a 5‑year survival of 33% in leukemia in 
total and 23%–58% for AML,[2,19] for those who are offered 
curative treatment. Due to the lack of cancer registries in 
India, these figures only represent selected populations and 
are not representative for the entire population.

AML is commonly presented with symptoms such as fever, 
fatigue, bleeding, and bone and joint pain. Leukopenia, 
thrombocytopenia, and anemia are common laboratory 
findings. Patients diagnosed with AML are stratified into 
risk groups according to the French–American–British 
classification and certain cytogenetic abnormalities.[20]

The standard treatment protocol for AML in India consists 
of two phases. The first phase is the induction phase which 
lasts for 1 month. This is followed by the consolidation 
phase which is divided into three parts, each lasting for 
1 month, resulting in a total treatment time of 4 months.[19]

Aim

The purpose of this study was to evaluate the extent of 
abandonment in AML treatment, at a low‑resource hospital 
in India, among patients offered curative treatment.

Methods
In this retrospective study, medical records at the Mehdi 
Nawaj Jung Institute of Oncology and Regional Cancer 
Centre  (MNJ) were reviewed. Children and adolescents 
at the age of 15 or less, diagnosed with AML between 
January 1, 2014, and March 31, 2015, were included in 
the study. This period ensured at least a 4‑month follow‑up 
period after completed treatment. Cases were collected 
from the medical archives as well as from the bone 
marrow aspiration (BMA) registry to find as many patients 
as possible. The patient data were collected concerning 
age, parental income, sex, date of registration and 
diagnosis, start of induction treatment and consolidation 
phase, remission status postinduction, date of completed 
treatment, survival status and date of death as well as 
information on abandonment and also referral to the 
palliative care unit.

The medical records were collected by social workers at 
the pediatric department at the hospital. A few records were 
never found. The reason for this could be that medical 
records are kept by the patients which may result in losses 
when changing departments or shifting hospitals. Approval 
was granted for this study by the Institutional Ethics 
Committee at MNJ.

Abandonment

Information on treatment and abandonment was retrieved 
by comparing the recorded events in the patient’s medical 
record to the AML treatment protocol used at the hospital. 
Date of abandonment was recorded.

Exclusion

Reasons for exclusion from the study were incomplete 
medical files, wrong diagnosis, or no diagnosis at all. 
Patients treated in adult wards and patients that did not 
finish their treatment according to the protocol during the 
study period were also excluded from the study.

Statistical analysis

Survival of the patients was analyzed using 
Kaplan–Meier analysis in MedCalc Statistical Software 
version 15.11.4  (MedCalc Software bvba, Ostend, 
Belgium). Date of diagnosis and death were used as events 
in the analysis. The last date of follow‑up represents 
last date of visit, abandonment, refusal, or referral to the 
palliative care department for end‑of‑life care, and in the 
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latter cases considered as date of death, as only a short 
period of survival is expected.

Results
Study sample

From the BMA registry and the files collected from the 
pediatric oncology ward, 80 children under the age of 
15, diagnosed with AML, admitted to the pediatric ward 
at the hospital between January 1, 2014, and March 31, 
2015, were identified. Eight children were excluded due 
to missing or incomplete medical records and five were 
excluded because treatment was not finished within the 
study timeframe. One patient was excluded as this was 
a case of relapsed AML. At last, one patient was also 
excluded as he had not completed treatment within the 
expected time frame, during the sampling period. The 
study sample thus included 65 children, 24  females and 
41 males. Age distribution and subtypes of AML are shown 
in Figures 1 and 2. All of the patients that abandoned and 
all of the patients who were referred to the palliative care 
department were considered dead as of the last date of visit 
to the pediatric department or date of referral, respectively. 
This was done, to be able to estimate the survival, as 
follow‑up of these patients was not available.

Out of the 65 patients, 6 died before treatment could be 
started and 3 were referred to palliative care upfront. Thus, 
56 of the patients were finally offered curative treatment. 
Of these 56  patients, 6 refused treatment and additionally 
5 abandoned during treatment. Thus, in total, 11  (20%) 
of the patients, where curatively intended treatment was 
finally offered, abandoned treatment. During the induction 
phase of the treatment, 19 patients died and additionally 
two patients were referred to palliative care during 
the induction phase. Thus, 24 of the initial 65  patients 
completed the 4‑month treatment period and were alive 5 
months after date of diagnosis [Figure 3].

The mean follow‑up time was 4 months  (0–19) from date 
of diagnosis. None of the children adhering to treatment 
were lost to follow‑up.

Abandonment

Abandonment occurred in a total of 11 of the 56  patients 
(20%), 6 girls and 5 boys. None of the patients who 
abandoned returned to the hospital for further treatment. 
Out of 11 abandoned patients, 6 were refusals. Four 
of the abandoning patients did so during the induction 
phase of the treatment and the remaining one during the 
consolidation phase.

Survival

Out of 65  patients, 24  (36.9%) lived 5 months after the 
date of diagnosis. Of the 56 children, where curative 
treatment was intended, 43% lived after 5 months, and for 
the 50 patients actually starting treatment, the survival rate 
at 5 months postdiagnosis was 48%. This is displayed in 
Kaplan–Meier curves [Figures 4‑6].

Discussion
Abandonment rate

The results in this study are in accordance with other 
studies from LMIC when treating children with cancer. 
The AR in this study, 20%, is in the lower range of earlier 
reported for pediatric AML in India being 19%–50%.[19] 
The AR in our study is also lower compared to AR, for all 
types of childhood cancer, in other LMIC such as in Kenya 
(54%), Zambia  (45%), and Indonesia  (48%).[13,16,22] All 
studies were using the SIOP definition of abandonment. 
The underlying causes for abandoning treatment are 
multifactorial. In an Indonesian study, the most reliable 
prognostic factor of the outcome of childhood cancer was 
the parent’s socio-economic status.[16] A Zambian study 
stated that long travel distance to the hospital and low 
educational level of the mother significantly correlated 
with a higher risk of abandonment.[22] In families with 
limited economical resources, loss of income is a major 
obstacle for staying with a sick child in the hospital. 
The unawareness that cancer is treatable and curable, 
the lack of understanding of the underlying reasons for 
the unavoidable side-effects of the cancer treatment are 
all factors that will contribute to the families decision 

Figure 1: Age at diagnosis in the study population Figure 2: Acute myeloid leukemia subtype in the study population
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of abandonment.[1,2,23,24] In the present study, three of the 
five families abandoning treatment stated a wish to seek 
treatment elsewhere. Given the poor financial status, this 
was considered improbable.

In two earlier master theses from Lund University studying 
abandonment at the studied hospital, the AR for AML in 
children was 24% and for ALL and it was 37.5% (2012 
and 2013, unpublished data). The results of these studies 
have initiated interventions against abandonment, partly 
evaluated with the present study. During the last years, 
four additional pediatric oncologists have been recruited 
to the present hospital. Additional counselors, six in total, 
each focusing on specific diagnosis, have been employed 
to support and aid the families. Counselors, among other 
things, inform the parents about the planned curatively 
intended treatment and emphasize the importance of 
treatment adherence. The number of nurses on duty 

has increased. Blood tests and treatment with blood 
products are now possible all hours, all days of the week. 
Furthermore, a social worker has been hired to keep track 
of all medical files. The pediatric oncology ward at the 
present hospital has also developed cooperation with a 
non-governmental organization which provides financial 
support for salaries for counselors, transportation support 
for the families with sick children, and also the costs for 
blood products.

Survival

In our study, 24 out of 65 children  (37%) were alive 
5 months after diagnosis. In a review article by Kulkarni 
and Marwaha,[19] overall survival in AML in India ranges 
between 25% and 53%. In this study, we found that 
21 children out of 50 who actually started curatively 
intended treatment died at the oncology department or were 
referred to the palliative care department for end‑of‑life 
care. Most of these deaths or referrals happened during 
the induction phase. This high number of deaths during 
induction suggests that this treatment phase might be too 
toxic taken into account the limited resources for supportive 
care of treatment of side effects. As children that abandoned 
treatment were lost for follow‑up, the last date of visit was 
counted for as date of death, to enable statistical analysis of 
survival. We considered it unlikely that the families could 
finance a complete AML treatment elsewhere. Likewise, 
the referral of children to palliative care was counted for as 
date of death in the statistical analysis.

Underdiagnosis and gender

With 29.1% of India’s population between 0 and 15,[25] 
there are a total of 25.5 million children aged 0–15  years 
in the catchment area of this hospital, MNJ. The worldwide 
incidence of pediatric AML is 6/million children which 
would result in 153 pediatric AML cases annually in 

Figure 3: Flow of events in the study population

Figure 4: Kaplan–Meier analysis of overall survival of the 65 patients. Note 
that reason for censoring is either death, abandonment, or referral to the 
palliative care unit
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the catchment area of this governmental tertiary cancer 
center in India. The present hospital treats approximately 
70% of the total number of pediatric cancer patients in 
the region.[25,26] Thus, we can calculate that the pediatric 
oncology department at the hospital should see 107 
new children with AML each year. During the study 
period, January 2014 to March 2015, 65 new cases of 
pediatric AML were registered at the hospital, equaling 
52 AML patients in 1  year. This is about half of the 
estimated number; thus, a situation of underdiagnosis is 
evident.[26] In the study group, there is an overweight of 
male patients  (63%) compared to the female patients. 
Childhood cancer incidence in India is repeatedly reported 
to be higher for boys than for girls. During the last decades, 
the incidence of girls with cancer has increased. Still, there 
is a great difference in reported incidence not motivated by 
biological differences between the sexes.

Conclusion
Abandonment and treatment refusal is a problem at the 
pediatric ward at the present hospital contributing to 
unnecessarily high mortality and morbidity. Interventions 
such as digital medical records, more extensive counseling, 
and better follow‑up have already been implemented to 
decrease the AR. Nevertheless, continuous efforts are 
required, as well as actions against the high number of 
deaths during induction phase of treatment found in this 
study.

The reasons for refusal and treatment abandonment 
were only known in a few of the cases in this study. By 
further investigating the reasons for abandonment, the 
hospital will be able to further implement required and 
targeted interventions to minimize the number of patients 
abandoning or refusing treatment. Underlining the impact 
of abandonment on treatment outcome in pediatric cancer 

may result in higher number of patients completing 
treatment, thereby increasing survival rates.

Aside abandonment and early treatment deaths, one must 
conclude that the major cause of mortality in childhood 
AML in LMIC is that only half of the estimated cases are 
diagnosed and thus can be offered treatment.
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