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AbsTrACT
Objectives Before 2003, most children with acute 
lymphoblastic leukaemia (ALL) abandoned treatment, 
with only approximately 30% treated in China. With the 
development of national insurance for underprivileged 
patients, we assessed the current frequency and causes 
of treatment abandonment among patients with ALL 
who were enrolled in the Chinese Children’s Cancer 
Group ALL protocol between 2015 and 2016.
Methods Demographic, clinical and laboratory data on 
patients who abandoned treatment, as well as economic 
and sociocultural data of their families were collected 
and analysed. General health-related statistics were 
retrieved from publicly accessible databanks maintained 
by the Chinese government.
results At a median follow-up of 119 weeks, 83 
(3.1%, 95% CI 2.5% to 3.8%) of the 2641 patients 
abandoned treatment. Factors independently associated 
with abandonment included standard/high-risk ALL (OR 
2.62, 95% CI 1.43 to 4.77), presence of minimal residual 
disease at the end of remission induction (OR 3.57, 
95% CI 1.90 to 6.74) and low-income economic region 
(OR 3.7, 95% CI 1.89 to 7.05). According to the family 
members, economic constraints (50.6%, p=0.0001) were 
the main reason for treatment abandonment, followed 
by the belief of incurability, severe side effects and 
concern over late complications.
Conclusions The rate of ALL treatment abandonment 
has been greatly reduced in China. Standard/high-
risk ALL, residence in a low-income region and 
economic difficulties were associated with treatment 
abandonment.
Clinical trial registration number ChiCTR-
IPR-14005706, pre-results.

InTrOduCTIOn
Acute lymphoblastic leukaemia (ALL), the most 
common malignant disease affecting children, 
accounts for 25% of all childhood cancers. The 
5-year event-free and overall survival rates of 
patients with paediatric ALL have reached 85% 
and 90%, respectively, in high-income countries.1 
However, these remarkable therapeutic gains have 
not been translated to patients residing in low/

middle-income countries (LMIC).2 The higher 
paediatric cancer survival rates in high-income 
countries compared with LMICs can be partly 
explained by the degree of government spending 
on health.2 3 In countries with inefficient health 
systems, delayed diagnosis, lack of physicians and 
nurses, inadequate supportive care infrastructure, 
limited access to effective treatment, high rates of 
treatment-related mortality, increased relapse and 
treatment abandonment are common reasons for 
poor survival rates.2–5

Treatment abandonment, defined as the failure 
to start or complete a programme of potentially 

What is already known on this topic?

 ► Treatment abandonment was a common 
problem in the treatment of childhood acute 
lymphoblastic leukaemia (ALL) in China for 
many years.

 ► In 2010, Chinese government expanded its 
spending on healthcare and developed a new 
health insurance programme to support the 
treatment of underprivileged children with ALL.

 ► With increased access to therapy, a Chinese 
Children’s Study Group was developed to 
provide protocol-based treatment to a large 
cohort of patients.

What this study adds?

 ► The results of this study demonstrate that 
intensive treatment in standard and high-
risk arms of the protocol for patients with 
unfavourable presenting features or a poor 
response to remission induction therapy, 
residence in a low-income region and economic 
difficulties within the family were all closely 
associated with treatment abandonment.

 ► Other factors contributing to this outcome 
were the perception of incurability, severe side 
effects of therapy and concern over long-term 
complications.

http://www.rcpch.ac.uk/
http://adc.bmj.com/
http://orcid.org/0000-0003-2051-4044
http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2018-316181&domain=pdf&date_stamp=2019-05-16
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Table 1 Univariate analysis of demographic and clinical features at 
diagnosis associated with treatment abandonment
univariate analysis

Feature  Category 

Patients not 
abandoning 
treatment
n (%)

Patients 
abandoning 
treatment
n (%) P value

Age (years) <1 34 (1.3) 3 (3.6) 0.0151

1–9 2233 (87.3) 64 (77.1)

≥10 291 (11.4) 16 (19.3)

Sex Male 1512 (59.1) 46 (55.4) 0.4989

Female 1046 (40.9) 37 (44.6)

Leucocyte count (×109/L) <50 2042 (79.8) 59 (71.1) 0.0707

≥50 516 (20.2) 24 (28.9)

CNS status CNS-1 2401 (93.9) 76 (91.6) 0.0681

CNS-2 32 (1.3) 0

CNS-3 10 (0.4) 2 (2.4)

Traumatic without 
blasts

105 (4.1) 4 (4.8)

Intracranial mass 10 (0.4) 1 (1.2)

Lineage B 2329 (91.0) 70 (84.3) 0.0502

T 229 (9.0) 13 (15.7)

Risk group* Low 1697 (66.3) 39 (47.0) 0.0004

Standard/high 861 (33.7) 44 (53.0)

CR status CR 2515 (98.3) 65 (78.3) <0.0001

No CR 43 (1.7) 18 (21.7)†

MRD, day 19 Negative 1155 (47.3) 24 (32.4) 0.0127

Positive 1289 (52.7) 50 (67.6)

MRD, day 46 Negative 2005 (84.7) 35 (60.3) <0.0001

Positive 362 (15.3) 23 (39.7)

Molecular abnormalities T lineage 229 (9.0) 13 (15.7) 0.0001

BCR-ABL1 fusion 101 (3.9) 7 (8.4)

TEL-AML1 fusion 496 (19.4) 9 (10.8)

E2A-PBX1 fusion 103 (4.0) 3 (3.6)

MLL rearrangement 58 (2.3) 7 (8.4)

PDGFRB 
rearrangement

11 (0.4) 1 (1.2)

B lineage, other 1557 (60.9) 42 (50.6)

Not done 3 (0.1) 1 (1.2)

Region‡ High income 1445 (56.5) 34 (41.0) <0.0001

Middle income 827 (32.3) 26 (31.3)

Low income 286 (11.2) 23 (27.7)

*Initial risk determined at diagnosis.
†Eighteen patients abandoned treatment before end of induction; they were deemed ‘no CR.’
‡High-income region, upper third of the average per capita disposable income (PCDI) in 2016; middle-income region, middle third of 
the average PCDI; low-income region, lower third of the average PCDI.
CNS, central nervous system; CR, complete remission; MRD, minimal residual disease.

curative therapy, is a frequent but preventable cause of treat-
ment failure among children with ALL living in LMICs.6 In 
some studies in LMICs, patients who abandoned therapy were 
often excluded from data analyses; hence, any estimate of the 
impact of treatment abandonment on overall outcome may not 
be reliable.7 Although economic difficulties are usually associ-
ated with an increased rate of abandonment in LMICs, sociocul-
tural factors and inefficient medical care systems may also exert 
a critical influence on adherence to treatment.8–10 Moreover, the 
causes of abandonment may vary according to specific country 
and often within the same country as it undergoes economic 
and demographic transitions. Although studies to identify caus-
ative factors and implement preventive measures for treatment 
abandonment have the potential to advance cure rates of ALL 
in LMICs, they have not yet been conducted in China. Before 
2003, most patients abandoned treatment due to financial 
reasons and it was estimated that only 30% of children with 
ALL received treatment in China.11 Since 2003, this country has 
experienced a profound economic and demographic transition 
and the government has progressively expanded its investment 
in health. In 2010, the New Rural Cooperative Medical Scheme 
(NRCMS) began to cover most of the treatment expenses of 
childhood ALL,12 while paediatric oncology units with trained 
physicians and nurses, hospital infrastructures and uniform 
ALL treatment guidelines have been greatly expanded. In the 
study reported here, we have sought to determine the current 
rate of and factors associated with treatment abandonment in 
a large cohort of patients with newly diagnosed ALL who were 
prospectively enrolled in the Chinese Children’s Cancer Group 
ALL 2015 (CCCG-ALL-2015) study. 

MeThOds
Patients and methods
This analysis included 20 major hospitals/medical centres in 10 
provinces, three central government direct-controlled munici-
palities and Hong Kong. The catchment areas of these centres 
contain approximately 65% of the population of China. Enrol-
ment of patients 0–18.9 years of age with a confirmed diag-
nosis of ALL began on 1 January 2015. Treatment was based 
on minimal residual disease (MRD)-directed, risk-stratified 
treatment protocol, modified from St Jude Children’s Research 
Hospital Total XV Study13 and Shanghai Children’s Medical 
Center (SCMC) ALL 2005.14

Treatment
All patients received upfront window therapy with dexameth-
asone for 4 days, followed by remission induction with predni-
sone, vincristine, daunorubicin and PEG-asparaginase from day 
5 to day 28, and cyclophosphamide, cytarabine and mercaptopu-
rine from day 29 to day 35. Treatment response was evaluated at 
day 19 and day 46 by morphologic criteria and flow cytometric 
MRD measurements. Consolidation treatment consisted of high-
dose methotrexate every other week for four courses. From week 
16 to week 35 of continuation therapy, patients with low-risk 
disease received daily mercaptopurine and weekly methotrexate 
with pulses of dexamethasone and vincristine, interrupted by 
two reinduction treatments consisting of PEG-asparaginase, 
vincristine, dexamethasone and daunorubicin between weeks 
22 and 24 and weeks 32 and 34. Patients with standard or 
high-risk disease received PEG-asparaginase every 3 weeks and 
daily mercaptopurine with pulses of doxorubicin, vincristine 
and dexamethasone after consolidation treatment, interrupted 
by reinduction treatment consisting of PEG-asparaginase, 

vincristine, dexamethasone and high-dose cytarabine between 
weeks 32 and 34. Patients were randomly assigned to receive 
different durations of pulse therapy with dexamethasone and 
vincristine during maintenance therapy (online supplementary 
figure S1). In group A, patients received mercaptopurine and 
methotrexate with dexamethasone and vincristine pulses every 4 
weeks for 64 weeks followed by no pulse treatment until the end 
of therapy (week 125). In group B, patients received mercap-
topurine and methotrexate with dexamethasone and vincristine 
pulses for 16 weeks followed by no pulse treatment until the end 
of therapy (week 125).

study design
The conduct of the protocol included a central review of MRD 
testing and periodic internal and on-site monitoring and external 
auditing to ensure protocol compliance and appropriate data 
management. In this study, we adopted the definition of treat-
ment abandonment proposed by Arora and colleagues,15 that is, 
treatment was initiated but not completed. The patients’ primary 
haematologists collected both clinical and demographic data on 
patients who abandoned treatment between 1 January 2015 and 

https://dx.doi.org/10.1136/archdischild-2018-316181
https://dx.doi.org/10.1136/archdischild-2018-316181
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Table 2 Multivariate analysis of demographic and clinical characteristics associated with treatment abandonment

Feature Category

Patients not abandoning 
treatment
n (%)

Patients abandoning 
treatment
n (%) Or (95% CI) P value

Age (years) 1–9 2058 (97.9) 44 (2.1)

≥10 267 (95.4) 13 (4.6) 1.07 (0.51 to 2.16) 0.8539

<1 24 (96) 1 (4.0) 1.06 (0.06 to 5.85) 0.9561

Risk group* Low 1585 (98.5) 24 (1.5)

Standard/high 764 (95.7) 34 (4.3) 2.62 (1.43 to 4.77) 0.0016

MRD, day 19 Negative 1085 (98.3) 19 (1.7)

Positive 1264 (97.0) 39 (3.0) 1.09 (0.58 to 2.10) 0.7825

MRD, day 46† Negative 2001 (98.3) 35 (1.7)

Positive 348 (93.8) 23 (6.2) 3.57 (1.90 to 6.74) 0.0007

Region High income 1336 (98.1) 26 (1.9)

Middle income 765 (97.9) 16 (2.1) 1.11 (0.58 to 2.08) 0.7461

Low income 248 (93.9) 16 (6.1) 3.70 (1.89 to 7.05) 0.0008

*Initial risk determined at diagnosis.
†Patients without day 46 MRD data were excluded.
MRD, minimal residual disease.

30 June 2018. They also interviewed the parents of the chil-
dren using a survey form that contained nine items, including 
the family’s annual income, the father’s and mother’s education 
and occupation, health insurance coverage, family type (intact vs 
single parent), type of residence community (rural vs urban) and 
the number of children (1 vs 2 or more) in the family.

Considering the uneven regional economic development in 
China, we also sought to interpret results in light of region-spe-
cific geographic and socioeconomic contexts. Based on the 
government-issued report of per capita disposable income 
(PCDI) in 2016, the average PCDI of each province was calcu-
lated, and provinces were considered high-income (upper third 
PCDI), middle-income (middle-third PCDI), and low-income 
(lower third PCDI) regions.

statistical analysis
Associations between categorical variables were tested by the 
exact (or Fisher’s) and Pearson’s Χ2 procedure. Logistic regres-
sion was used to analyse joint effect and independent factors of 
abandonment. The cumulative incidence of abandonment was 
estimated by the Kalbfleisch-Prentice method.16 A p value ≤0.05 
was considered to indicate statistical significance; no adjustment 
of multiple tests was applied. The data were frozen on 30 June 
2018 for analysis. All statistical computing was done by the R 
statistical software V.3.4.4 (The R Foundation for Statistical 
Computing, Vienna, Austria; https://www. r- project. org/).

resulTs
From 1 January 2015 to 31 December 2016, a total of 2641 
patients with ALL were enrolled in the CCCG-ALL-2015 study. 
The median age at diagnosis was 4.5 years (range: 3 months 
to 16.75 years). The median follow-up time was 119 weeks 
(range: 78.14–182.14 weeks). The 3-year overall survival was 
93%. Of the 2641 patients, 83 (3.1%, 95% CI 2.5% to 3.8%) 
abandoned therapy. The median abandonment rate across the 
20 centres was 2.9% (range: 0%–16.5%). The cumulative inci-
dence of treatment abandonment at 50 weeks was 2.8% (0.32% 
SE), while that for the entire treatment period was 3.2% (0.35% 
SE; online supplementary figure S2). Of the 83 cases of treat-
ment abandonment, 28 (33.7%) occurred during the window/
induction phase, 18 (21.7%) during consolidation treatment, 19 
(22.9%) during continuation treatment and 18 (21.7%) during 

the maintenance phase (online supplementary figure S1); only 
eight cases developed after week 54. Of the 2641 patients, 990 
(37.5%) have completed therapy.

Treatment abandonment was significantly associated with 
age <1 year or ≥10 years (p=0.0151), standard or high-risk 
treatment group (p=0.0004), failure to achieve complete remis-
sion (p<0.0001), positive MRD at day 19 (p=0.0127) or day 
46 (p<0.0001) of remission induction, unfavourable leukaemia 
genotype (BCR-ABL1 fusion, MLL or PDGFRB rearrangement; 
p=0.0001) and low-income economic region (p<0.0001); it was 
not associated with gender, central nervous system status, initial 
white cell count or immunophenotype (table 1). In a multivar-
iate analysis, standard or high-risk treatment group (OR 2.62, 
95% CI 1.43 to 4.77; p=0.0016), positive MRD at day 46 
(OR 3.57, 95% CI 1.90 to 6.74; p=0.0007) and low-income 
region (OR 3.70, 95% CI 1.89 to 7.05; p=0.0008) were inde-
pendent predictions of treatment abandonment (table 2). The 
abandonment rates in high-income, middle-income and low-in-
come regions were 1.9%, 2.1% and 6.1%, respectively (table 2).

Open-ended interviews of the patients’ parents by attending 
physicians indicated that economic difficulties (42/83, 50.6%) 
followed by the belief that ALL was incurable (23/83, 27.7%), 
reactions to the severe side effects of intensive therapy (11/83, 
13.3%) and concern over long-term complications (6/83, 7.2%) 
(table 3) were common reasons. Economic difficulties were 
considered the main reason for abandonment across the all three 
income strata (p<0.0001; table 3). Among the 42 families that 
reported economic difficulties as the main reason for abandon-
ment, 20 (47.6%) were from the region with the lowest PCDI 
nationwide, and 10 (23.8%) were from Yunnan province, one 
of the poorest regions in China (p=0.0045; table 4). When we 
mapped the geographic distribution of families with children 
that abandoned treatment across the different administrative 
regions of China (online supplementary figure S3), it was clear 
that the majority of abandonment cases resided in the low-in-
come regions.

Among the 83 families surveyed, 56 (67.5%) completed 
the questionnaires. More than two-thirds of the responding 
parents had less than 9 years of formal education, 94.6% 
reported household annual incomes below the nationwide 
40th percentile (CN¥100 000),17 80.4% resided in rural areas, 
70% were farmers or blue collar workers and yet only 17.8% 

https://www.r-project.org/
https://dx.doi.org/10.1136/archdischild-2018-316181
https://dx.doi.org/10.1136/archdischild-2018-316181
https://dx.doi.org/10.1136/archdischild-2018-316181
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Table 3 Reasons for treatment abandonment in CCCG cooperative centres across economic regions

CCCG cooperative 
centre number*

Abandonment %
(abandoned/treated)

self-reported 
economic difficulty, n

belief of incurability, 
n severe side effects, n

Concerns over long-
term complications, n religion, n

  1 1.2 (4/319) 1 0 2 1 0

  2 1.5 (1/68) 1 0 0 0 0

  3 1.8 (2/111) 1 1 0 0 0

  4 1.8 (3/165) 2 1 0 0 0

  5 1.4 (2/147) 1 1 0 0 0

  6 0 (0/57) 0 0 0 0 0

  7 4.4 (10/224) 1 7 0 2 0

  8 1.0 (1/101) 0 0 1 0 0

  9 3.8 (11/287) 7 2 1 1 0

  10 1.1 (1/89) 0 0 1 0 0

  11 2.9 (3/102) 0 2 1 0 0

  12 2.4 (2/85) 1 0 1 0 0

  13 3.9 (4/104) 4 0 0 0 0

  14 3.8 (4/105) 2 0 2 0 0

  15 4.5 (3/67) 1 1 0 1 0

  16 3.1 (9/291) 5 3 0 1 0

  17 0 (0/10) 0 0 0 0 0

  18 3.3 (1/30) 0 1 0 0 0

  19 3.3 (6/182) 5 0 0 0 1

  20 16.5 (16/97) 10 4 2 0 0

P<0.0001†

  High-income† region 2.3 (34/1479) 14 12 4 4 0

  Middle-income region 3.1 (26/853) 13 6 5 2 0

  Low-income region 7.4 (23/309) 15 5 2 0 1

  Total 3.1 (83/2641 50.6 (42/83) 27.7 (23/83) 13.3 (11/83) 7.2 (6/83) 1.2 (1/83) P=0.0001‡

*Centres 1–9, high income, upper third of the average per capita disposable income (PCDI) in 2016; centres 10–17, middle income, middle third of the average PCDI; centres 
18–20, low income, lower third of the average PCDI.
†Comparison of abandonment rates across economic regions.
‡Comparisons of reasons for abandonment in three combined economic regions.
CCCG, Chinese Children’s Cancer Group. 

of the patients were not covered by health insurance (table 5). 
Patients from families in which the parents had only 9 years 
or less of education, were farmers or blue collar workers or 
were unemployed and thus earned less than CN¥50 000 per 
year were significantly more likely to abandon treatment for 
economic reasons than were patients from the remaining fami-
lies; whereas families with more educated parents who had 
better paid occupations, the patients tended to abandon treat-
ment for non-economic reasons, mainly the lack of belief in 
cure of ALL (exact Χ2 test, p<0.05; table 5).

dIsCussIOn
The CCCG-ALL-2015 protocol was designed to provide risk-
adapted therapy for Chinese children with ALL at 20 partici-
pating institutions in different socioeconomic and cultural 
regions. The study reported here has enrolled about 1250 
patients with newly diagnosed ALL annually, representing about 
10% of the total 12 000 cases expected nationwide over the same 
period.18 This large patient cohort and its broad geographic and 
socioeconomic distribution allowed us to address the frequency 
of treatment abandonment and its contributing factors with 
statistical confidence.

The cumulative 3.2% incidence of abandonment in this study 
is relatively low compared with those from other economically 
challenged countries which ranged from 20% to 50%.6 7 10 Until 
recently, refusal or abandonment of paediatric cancer treatment 
had been a common occurrence in China. Due to the complexity 

and cost of ALL therapy and uncertainties about survival, as well 
as acute and long-term sequelae, the refusal or abandonment of 
treatment was a culturally embraced alternative. In a previous 
single institution study conducted by SCMC, of the 234 chil-
dren with ALL treated between October 1998 and June 2003, a 
total of 66 (28%) (most of whom were not citizens of Shanghai) 
had to abandon treatment for financial reasons.19 In this period, 
it was estimated that only about 30% of cases of paediatric 
cancer were treated with curative intent in China.11 However, 
this situation has changed dramatically as demonstrated by the 
findings of our study. The reasons for this reversal can be traced 
to 1978 when the government of China introduced economic 
reforms to a free-market system. Sustained economic produc-
tivity greatly expanded as did the average net household income 
and personal expenditures. Following the outbreak of severe 
acute respiratory syndrome in 2003, China developed an ambi-
tious health reform plan. The total health expenditure increased 
from CN¥74.7 billion in 1990 to CN¥1998 billion in 2010, and 
average per-person health expenditure from CN¥65.4 in 1990 
to CN¥1490.1 in 2010.20 The reform was intended to expand 
insurance coverage to about 90% of the population, establish a 
national essential medicines programme, improve the primary 
care services, provide basic healthcare and manage referrals 
to specialist care and hospitals. These included the NRCMS, 
a community-based health insurance that was introduced in 
China to increase access to healthcare services for individuals 
with low incomes.21 By June 2012, a total of 812 million people 



526 Cai J, et al. Arch Dis Child 2019;104:522–529. doi:10.1136/archdischild-2018-316181

Original article

G
lo

ba
l 

ch
il

d 
he

al
th

Table 4 Distribution income region of 42 patients who abandoned therapy due to economic difficulties

Patients’ home residence Income level*
2016 GdP per 
capita† (Cn¥) 2016 PCdI (Cn¥)

Abandoned treatment 
because of economic 
difficulties (%)

Hong Kong High 289 928 153 920 0

Shanghai High 116 562 54 305 0

Zhejiang High 84 916 38 529 0

Tianjin High 115 053 34 074 0

Jiangsu High 96 887 32 070 1 (2.4)

Guangdong High 74 016 30 296 3 (7.1)

Fujian Middle 74 707 27 608 1 (2.4)

Shandong Middle 68 733 24 685 3 (7.1)

Inner Mongolia Middle 72 064 24 127 1 (2.4)

Chongqing Middle 58 502 22 034 5 (11.9)

Hubei Middle 55 665 21 787 4 (9.5)

Hunan Middle 46 382 21 115 0

Jiangxi Middle 40 400 20 110 2 (4.8)

Anhui Middle 39 561 19 998 1 (2.4)

Heilongjiang Middle 40 432 19 838 1 (2.4)

Hebei Low 43 062 19 725 3 (7.1)

Shanxi Low 35 532 19 049 1 (2.4)

Shaanxi Low 51 015 18 874 0

Sichuan Low 40 003 18 808 5 (11.9)

Yunnan Low 31 093 16 720 10 (23.8)

Gansu Low 27 643 14 670 1 (2.4)

Abandonment rate

High-income regions 4 (9.5) P=0.0045‡ 

Middle-income regions 18 (42.8)

Low-income regions 20 (47.6)

The average exchange rate in June 2018 was US$1=CN¥6.7.
*High income, upper third of the average per capita disposable income (PCDI) in 2016 for each province; middle income, middle third of the average PCDI; low income, lower 
third of the average PCDI.
†2016 economic statistics released by the National Bureau of Statistics (NBS).
‡For comparison of abandonment rates across three income regions.
GDP, gross domestic product.

nationwide were covered by the NRCMS, accounting for 95% 
of the entire rural population. The reimbursement rate exceeded 
75% for hospitalisation expenses and 50% for clinical visits.22 23 
In 2010, the NRCMS began to cover most of the treatment 
expenses of childhood ALL.24 Altogether, these measures have 
contributed to a much lower rate of treatment abandonment 
and are consistent with the observation that government expen-
ditures on health are significantly associated with improved 
survival in ALL in countries with limited resources. In the study 
conducted by the Children’s Hospital of Soochow University 
in Jiangsu province, the investigators evaluate the influence of 
government medical policies on reducing abandonment of treat-
ment in patients with paediatric ALL. They reported an aban-
donment rate of 50% (8 of 16) between 2002 and 2005, and 
20% (15 of 75) between 2006 and 2012. The results of their 
study concluded that government-funded healthcare expen-
diture programmes reduced families’ economic burden and 
thereby reduced the abandonment rate with resultant increased 
survival.24

In this study, abandonment occurred mostly in the early 
treatment phases, and only rarely after 1 year. However, the 
frequency of abandonment varied among participating institu-
tions, from zero to 16.5%. These initial observations suggested 
that the different sociocultural and economic characteristics of 
the regions where the institutions are located might be associated 

with treatment abandonment, and thus could impact efforts to 
identify patients at risk for this dire outcome.

Indeed, we found that low-income regions, both standard 
and high-risk treatment groups and the presence of MRD were 
independently associated with abandonment. These data are 
consistent with the findings of our survey of 83 families in 
which a child had abandoned treatment. The most common 
reason for abandonment, economic difficulties, was reported 
by 50.6% of the families, 94% of whom had annual household 
incomes below CN¥100 000, a proportion considerably higher 
than the national average of less than 40%.17 Importantly, a 
high proportion of the families reporting economic difficulty 
as the chief reason for treatment abandonment resided in the 
Yunnan province, one of the poorest and ethnically diverse 
regions of China.

The belief that leukaemia is incurable, reported by 27.7% 
of the respondents, was the second most common reason 
for abandonment, while severe side effects, religious faith 
and concerns over long-term side effects accounted for the 
remaining cases. These findings are consistent with previous 
studies indicating that abandonment rates markedly decrease 
when economic and educational support are provided to fami-
lies with a child with cancer.25 26 Hence, treatment abandon-
ment should be considered a preventable cause of treatment 
failure in ALL.
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Although by themselves economic constraints were highly 
associated with abandonment, we considered that other factors 
might have contributed to the impact of this finding. This percep-
tion led to an analysis of demographic and cultural variables 
that defined families in which a child had abandoned treatment. 
Indeed, a complex socioeconomic and cultural profile emerged 
in these families, including a reduced number of years of formal 
education, a high frequency of farmers residing in rural areas, 
low family income and health insurance covering less than 50% 
of the patient’s medical expenses (table 5). Thus, for patients 
with a persistent disease at the end of induction therapy, one 
could predict that in addition to a low family income, this unfa-
vourable profile would greatly increase the likelihood of treat-
ment rejection.

There are other considerations to decrease abandonment rates 
particularly in families still residing in rural areas and rural-
to-urban migrant families who are not insured, although the 
lack of this information is a limitation of this study. Providing 
support for housing, transportation, food and universal medical 
insurance has been associated with reductions in abandonment 
in Central and South America.15 In some Chinese provinces, 
medical insurance policies specify that the family must pay the 
expenses upfront and seek reimbursement later. However, many 
low-income families cannot afford to pay even the initial medical 
bills. Thus, community support groups could be organised to 
provide financial support to economically vulnerable families 
who require medical treatment. The government could also 
revise the policy requiring upfront payment of medical expenses. 
The persistence of a small percentage of patients who abandoned 
therapy despite economic support suggests that interventions in 
parental education and psychosocial guidance are also needed to 
minimise this complication.

COnClusIOns
Treatment abandonment by paediatric patients with ALL has 
decreased remarkably in most institutions in China. Universal 
medical insurance for these children and increased govern-
ment spending on health are the main reasons for this success. 
Extending these societal benefits to impoverished rural regions, 
internal migrant populations and other paediatric cancers will 
require additional strategies.
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