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HOW TO IMPROVE QUALITY OF LIFE IN PATIENTS WITH ACUTE
LEUKEMIA AND COMORBID ISCHEMIC HEART DISEASE TREATED
WITH ANTHRACYCLINE-BASED INDUCTION CHEMOTHERAPY
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Aim: To evaluate the quality of life (QoL) parameters in patients with acute leukemia (AL) during standard induction chemotherapy,
depending on the presence of concomitant ischemic heart disease and to improve them by the prevention of anthracycline cardio-
toxicity with L-arginine. Materials and Methods: A total of 147 adult AL patients (72 males and 75 females with the mean age
54.7 + 9.3 years) were enrolled in the study. QoL assessment was performed at baseline and after induction chemotherapy using
SF-36 questionnaire. Both physical and mental parameters were evaluated. Results: The QoL analysis of patients with AL at the
time of initial diagnosis showed extremely low QoL level in all subgroups compared with healthy individuals. It should be noted that
the level of patients’ QoL after achieving remission remained significantly lower than those of practically healthy, which is primarily
due to the need for further long-term treatment and, probably, the fear of the disease relapse development. It was found that the
administration of L-arginine during induction chemotherapy in order to reduce the risk of anthracycline cardiotoxicity develop-
ment has allowed improving the QoL in patients with concomitant ischemic heart disease. Conclusion: L-arginine decreases the

risk of anthracycline-induced myocardial injury and improves QoL in AL patients.
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Over the past decades, the development of on-
cohematology and implementation of new chemo-
therapy (CT) regimens have significantly altered both
early and long-term outcomes for acute leukemia (AL)
patients, extend the duration and improve the quality
of life (QoL) of these patients. Anthracycline antibio-
tics (AA) are effective chemotherapeutic agents that
are included in most CT regimens. One of the major
problems in the treatment with anthracyclines continues
to be cardiotoxicity, the severity of which sometimes
may limit the possibility of specific therapy continuation
[1]. The cardiotoxic effect of AA can significantly impair
the patients’ QoL, resulting in severe discomfort associ-
ated with subjective feelings of patients, which some-
times forces them to independently give up treatment.
The lack of cytostatic therapy in target doses and drug
administration regimens reduces patients’ chances
of achieving clinical and hematologic remission, and
respectively, long-term, disease-free survival.

AL in adultsis associated with poor clinical progno-
sis and treatment outcomes, with only 26% of patients
achieving 5-year survival after diagnosis of acute mye-
loid leukemia (AML) [2]. For patients with AL diagnosis,
aggressive CT with AA inclusion and bone marrow
transplantation remain to be the most effective treat-
ment options that often require long hospitalization and
are accompanied by the development of serious side
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effects, including anthracycline cardiotoxicity (AC).
The severe general condition of the patients, the sepa-
ration from the usual environment, the loss of social
status, the need for prolonged exhausting treatment,
disability, the threat of death adversely affect the
psycho-emotional state of patients, violate the system
of values, lead to the destruction of many plans and
loss of hope. Violation of the mental status of patients
affects the course of the underlying disease, signifi-
cantly worsens the prognosis of leukemia and achiev-
ing compliance between patient and doctor, which
is essential for a positive outcome [3, 4]. Recently,
QoL has become an increasingly important factor
in evaluating the effectiveness of treatment, along with
statistical parameters such as remission, disease-free
survival and overall mortality [5-7]. In addition, un-
derstanding the patients’ QoL can help to identify the
level of their adaptation to the disease and determine
the need for appointment of concomitant therapy both
during and after the end of CT [2, 8—11].

Recently, in Ukraine rapidly increased the number
of research on QoL of oncohematological patients. Inthe
world of hematological science, QoL is used as one
of the criteria for evaluating the effectiveness of different
treatment programs, new medications and for individual
monitoring of patient’s condition [6, 10, 12].

AL is a severe somatic disease that, in combina-
tion with concomitant ischemic heart disease (IHD),
as arisk factor for anthracycline myocardial injury, can
significantly affect the physical, emotional and social
components of the health and vital activity of patients,
which, in our opinion, definitely necessary to take into
account in the complex treatment of this type of syn-
tropy [13]. The NO-donor — L-arginine significantly
improves endothelial function in patients with IHD
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and decreases the risk of cardiac injury by AA [1].
Considering the mechanism of L-arginine cardiopro-
tective effect, we think that its administration during
induction courses of CT canimprove QoL in AL patients
with comorbid IHD by preventing the AC development.

The aim of the study was to evaluate the QoL pa-
rameters in patients with AL during standard induction
CT, depending on the presence of concomitant IHD and
toimprove them by the prevention of AC with L-arginine.

MATERIALS AND METHODS

The study involved 147 patients with newly diag-
nosed AL, who achieved remission after two courses
ofinduction CT. The cohort consisted of 72 (49%) males
and 75 (51%) females, the mean age 54.7 + 9.3 years,
by Eastern Cooperative Oncology Group scale I-
I, 60-80% by Karnovsky index. All patients were
oninpatient treatment at the Hematological Department
of the M.V. Sklifosovsky Poltava Regional Clinical Hos-
pital. The recruitment period lasted since 2011 till 2017.

Patients presented primarily with AML 111 (75.5%).
The AML according to FAB classification was
Moy, in 36 (32.4%) cases; M; — in 6 (5.4%); M, —
in 38 (34.2%); Ms — in 31 (28%) cases. Patients with
AML received standard induction CT “7+3” or “5+2”.
The M;-promyelocytic AML variant was additionally
treated with tretinoin, the M,;-myelomonoblastic and
Ms-monoblastic — with etoposide.

Acute lymphoid leukemia (ALL) represented
36 (24.5%) of the observations, with L, according
to FAB classification identified in 23 (63.9%) of the
cases and L, — in 13 (36.1%). ALL patients were
treated with standard BFM regimen, containing pred-
nisolone, vincristine, doxorubicin and asparaginase.

Depending on the IHD concomitant presence, the
patients were divided into two groups: | (n = 81) —
AL patients without concomitant cardiovascular
diseases; Il (n = 66) — AL patients with concomitant
IHD. The AC prevention was realized by L-arginine
hydrochloride 4.2% 100 ml intravenously the day
before and in the days of AA infusion, followed by oral
L-arginine aspartate 5 ml three times a day during one
month. Due to ongoing prevention of anthracycline-
induced myocardial injury patients in both groups
were further divided into subgroups: IA (n = 47) and
lIA (n=36) — patients receiving CT without L-arginine;
IB (n = 34) and IIB (n = 30) — patients with AL, who
received CT and prophylaxis of AC by L-arginine.
The control group consisted of 18 healthy individuals
(10 men and 8 women, mean age 22.5 = 2.1 years).

In a comparative aspect, the assessment of the
patients’ condition in all groups was performed twice:
at baseline and after the 2" course of induction CT,
when remission was achieved and AA low cumulative
doses <200 mg/m? equivalent to doxorubicin were
reached. There were no clinically significant diffe-
rences between the reached doses in the groups.

The study was approved by the local ethical com-
mittee and all patients had given a written consent
before they were included in the study.

The cardiotoxic effect of AA was evaluated
by echocardiography and Holter electrocardiogra-
phy (ECG) monitoring and considered to be according
to Common Terminology Criteria for Adverse Events
4.03 as reduction of left ventricular ejection fraction
(LVEF) more than 10% of baseline and QTc, calculated
by Bazett, prolongation exceeded 450 ms. Additionally,
the episodes of “silentischemia” were assessed on the
basis of ST segment depression by 1 mm or more in the
absence of typical pain syndrome.

To study the patients’ QoL the Short Form Medical
Outcomes Study 36 (SF-36) questionnaire was used,
with the evaluation of physical and mental components
of life quality. SF36v2 license QM038232 was provided
by Optum.

The calculation and statistical analysis of the
SF-36 questionnaire results was carried out using
a computer program QualityMetric’s Scoring Soft-
ware 4.5 [14, 15]. Differences were regarded statisti-
cally significant at p < 0.05.

RESULTS AND DISCUSSION

According to Holter ECG monitoring there were
no changes of ST segment and QTc interval in patients
of both subgroups of group | without concomitant
IHD. In the presence of comorbid IHD the short-term
episodes of ST segment depression were diagnosed
in 8 (22.2%) patients and 5 (16.7%) patients of sub-
groups IIA and IIB respectively that developed in condi-
tions of increased physical activity and were not accom-
panied by a typical pain syndrome in clinic. According
to echocardiography, the patients of all subgroups at the
time of AL diagnosis had no signs of systolic dysfunction.

The QoL analysis of patients with AL at the time
of initial diagnosis of leukemia, regardless of con-
comitant cardiovascular diseases, showed extremely
low QoL levels in all subgroups. Before CT in patients,
there were significantly lower rates for all the estimated
parameters, including the scales for summary indica-
tors of the physical and mental QoL components, com-
pared with healthy respondents (Table). The physical
status in patients of all subgroups was by 1.5 times
lower (p < 0.05) vs normal values. The general indicator
of mental status in comparison with practically healthy
respondents in subgroup IA was by 1.9 times lower
(p < 0.05); in subgroup IB — by 1.8 times (p < 0.05),
in subgroup lIA — by 1.8 times (p < 0.05) and in sub-
group lIB — by 1.9times (p < 0.05) less than normal
values (see Table). We did not find the dependence
of the influence of concomitant IHD on the QoL level
in the beginning of AL, which can be explained by the
severity of the underlying disease and its rapid onset.

After induction CT all the patients were tested again.
Cumulative AA doses equivalent to doxorubicin reached
(174.07 + 22.13) mg/m?, (162.04 £ 24.65) mg/m?,
(179.20+19.24)mg/m2and (166.49+27.34) mg/m?inpa-
tients of groups IA, lIA, IB and IIB respectively (p > 0.05).

The Holter ECG monitoring has shown anincreased
number of painless myocardial ischemia periods
in 29 (80.5%) patients of subgroup A vs 8 (22.2%)
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Table. QoL in patients with AL, depending on the presence of concomitant IHD before and after two courses of induction CT in conditions of AC prevention

Practically 1A (n=4T7) 1B (n=34) IIA (n=36) 1IB (n=30)
SF-36 scale healthy After After After After
n=18) 2ol ctionct  BOCCT inguctionct B CT inguctionct  BeCTinguction T
SF-36 V2 Norm-Based Scales
Physical functioning 55.3+2.8 37.9+2.6* 46.6+2.0*y 38.1+24* 485+1.3*Y 345x2.7* M.7+1.4*V# 36.4+2.0* 4.9+28"#
Role physical 543+1.2 30.423% 42.9=3.1* 32.7+2.6* 43.9+£2.0*V 32122 372+21* 342+13* 41.7+28*Y
Bodily pain 576 +3.7 39.4+35* 46.6+2.8* 39.9+20%* 52122V 39.4+1.8* 442+37* 38.6+1.4* 447+1.0*V#
General health 57.9+35 28.9+1.8* 351x11*y 29.4+26* 37.1+23*y 26.8+2.2* 32.3+1.1*y 29.3+£2.1* 33.1%2.3*
Vitality 60.4+24 31.3+1.4* 455+28*y 32.9+1.8* 4597 +1.6*V 33.8+1.3* 43.3+3.0y 30.6+25% 421+22%
Social functioning 511+24 31.7+£2.8* 38.2+17* 329+23* 385+18* 295+24* 352+27* 29827 371x29*
Role emotional 49.9+24 29237 42.6+21*y 30.8+3. 8* 43.4+2.0%Y 28.4+26* 36.2+3.8* 31.5+3.0* 40.9+3.1*
Mental health 53.8+3.4 271+3.1* 421+21* 281+22* 429+21*f 28.9+33* 38.7+21*f 275+3.6* 35.9+3.3*
SF-36 V2 summary scores

Physical component 57.5+1.3 37.9+2.6* 444+3.0* 38.7+1.8* 475+1.1*y 36.4+2.3* 40.8+26* 37.9+24* 425+26*
summary
Mental component ~ 51.6+3.3 271 %2.8* 40922 28.6+21* 40.7+1.2*y 28.3+2.4* 37.3+28* 27.6+3.0~ 37.6+3.5*Y
summary

Note: significant differences (p < 0.05); * —

before treatment; p < 0.001. QTc prolongation
was noticed in 14 (38.8%) patients of subgroup
lIAvs 7 (14.9%) of subgroup IA without IHD; p < 0.05.
The presence of IHD was a risk factor for AC develop-
ment, the manifestations of which are prolongation
of QTc interval (OR = 3.636; 95% CIl = 1.278-10.349;
p < 0.05) and QRS voltage decrease (OR = 3.482;
95% CIl = 1.270-9.549; p < 0.05). Echocardiography
showed LVEF reduction more than 10% of baseline
in 13 (36%) patients of subgroup IIA, without a signifi-
cant difference vs subgroup IA. The echocardiography
changes received in this study are consistent with the
results of Sawaya et al. and Thakur et al. [16, 17].

It had been shown that when remission was
achieved, the patient’ general condition, clinical and
laboratory data were getting better, however, the indi-
cators of QoL, while improving, remained significantly
lower than normal values. Our results are consistent
with previously published data of Ukrainian research-
ers, who studied the QoL of patients with AL [5, 12].
In patients of subgroup IA without concomitant cardio-
vascular diseases, who did not receive AC prophylaxis,
following indices significantly increased: their physi-
cal functioning rates by 1.2 times (p < 0.05); the role
of physical problems in life limiting — by 1.4 times
(p < 0.05); the general health — by 1.2 times
(p < 0.05); vitality — by 1.5 times (p < 0.05); the role
of emotional problems in life limiting — by 1.5 times
(p < 0.05); mental health — by 1.6 times (p < 0.05).
Regarding the summary indicators, statistically signifi-
cant changes were recorded only in the improvement
of the mental status by 1.5 times (p < 0.05); while
the physical status of patients in subgroup IA did not
change significantly (see Table).

When re-evaluating QoL in patients of subgroup
IIA with concomitant IHD a similar pattern of change
was revealed. Compared with the data before treat-
ment, parameters of physical functioning improved
by 1.2 times (p < 0.05); the general health —
by 1.2times (p < 0.05); the vitality — by 1.3 times
(p < 0.05); the mental health— by 1.3 times (p < 0.05).
On summary scales, a picture similar to the data of the
subgroup IA was also noticed. Reliable improvement
was achieved only in mental status by 1.3 times

between practically healthy and in the groups; ¥ — between indicators before and after induction CT in every
group; # — between indicators in groups | and Il after CT in relevant subgroups.

(p < 0.05) without statistically significant changes
in physical QoL component (see Table).

It should be noted that the level of patients’ QoL
in subgroups IA and IlA after achieving remission re-
mained significantly lower than that of practically healthy
individuals, which is primarily due to the need for fur-
ther long-term treatment and, probably, the fear of the
disease relapse development. The presence of con-
comitant IHD did not significantly affect the QoL level.
Although the lowest QoL rates after induction CT were
observed in patients of subgroup IIA, a significant dif-
ference with the data of subgroup IA patients, who did
not have concomitant cardiovascular diseases, was
found only between the levels of physical functioning
(p < 0.05) without statistically significant changes of the
summary physical component (see Table).

The best QoL scores were obtained in patients
of subgroup IB, who did not have concomitant car-
diovascular diseases and received L-arginine. After
induction CT in patients of this subgroup, the indicators
of QoL improved in the following categories: physical
functioning — by 1.3 times (p < 0.05), the role of physi-
cal problems in life limiting — by 1.3 times (p < 0.05),
the bodily pain — by 1.3 times (p < 0.05), the gene-
ral health — by 1.3 times (p < 0.05), the vitality —
by 1.4 times (p < 0.05), the role of emotional problems
in life limiting — by 1.4 times (p < 0.05), mental health —
by 1.5 times (p < 0.05). There was animprovement both
inthe mental and physical summary components of QoL
in patients of subgroup 1B, compared with the baseline
indicators. The mental status of these patients im-
proved by 1.4 times (p < 0.05), physical — by 1.2 times
(p < 0.05). It must be emphasized that the parameter
of bodily pain in patients of subgroup IB, which improved
by 1.3 times vs baseline level (p < 0.05), had no statisti-
cal difference vs practically healthy level.

L-arginine in patients of group IIB with AL and con-
comitant IHD has reduced the frequency of “silentische-
mia”, according to Holter ECG monitoring, by 40.5%;
p<0.05, QTcinterval prolongation — by 28.8%; p < 0.05,
and according to echocardiography, LVEF decrease
more than 10% of baseline — by 22.7%; p < 0.05. The
absence of L-arginine prophylaxis was a risk factor
for AC: painless ST segment depression (OR = 6.214;
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95% CIl = 2.064-18.710; p < 0.05); QTc prolongation
(OR = 5.727; 95% CIl = 1.458-22.497; p < 0.05) and
decreased LVEF more than 10% of baseline (OR = 3.674;
95% Cl=1.049-12.865; p < 0.05). There was no systolic
dysfunction in patients of this group with concomitant
IHD, who received L-arginine during induction CT.

The administration of L-arginine during induction
CTin order to reduce the risk of AC development has al-
lowed improving the QoL in patients of subgroup I1B with
concomitant IHD. The bodily pain parameter improved
by 1.1 times (p < 0.05), the role of physical problems
in life-limiting activity — by 1.2 times (p < 0.05), the vita-
lity — by 1.4 times (p < 0.05), the role of emotional prob-
lems — by 1.3 times (p < 0.05). The summary physical
component of life quality in patients of subgroup 1IB
has not significantly changed. At the same time, the
mental status of these patients improved by 1.4 times
(p < 0.05), maintaining a statistically significant differ-
ence vs control group parameters.

CONCLUSIONS

Thus, AL plays a critical role in the QoL impairing
in patients at the beginning of the disease before
CT initiation. With a decrease in the symptoms of the
underlying disease, there is progressive gradual im-
provement of the QoL indicators of these patients.

The presence of concomitant IHD and the high
risk of anthracycline-induced myocardial injury sig-
nificantly affect the QoL parameters in patients with
AL in the dynamics of induction CT. The prophylactic
administration of L-arginine during remission induction
courses significantly reduces the risk of AC develop-
ment and improves the QoL of patients with AL and
comorbid IHD. QoL was evaluated with the help of the
SF-36 questionnaire, which should be used in patients
with AL of high cardiological risk group in order to as-
sess the QoL during induction CT.
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