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Abstract

Introduction. A significant role in the clinical course and prognosis of acute myeloid leukemia (AML) is
played by common comorbid conditions, in particular depression and anxiety, the combination of which is
traditionally called anxiety-depressive disorder (ADD).

Aim. To study the symptom-modifying effect of sertraline and the combination of vitamin D and a natural
phytocomplex with neuroprotective properties in AML patients with depression and anxiety.

Materials and methods. Of the 64 patients who underwent planned treatment for AML and had
depression and anxiety, 2 study groups, each consisting of 32 patients, were formed. Patients in the first
study group were prescribed vitamin D (4000 IU per day), as well as a natural phytocomplex. In the
second group, patients were prescribed sertraline 50 mg once a day as an antidepressant. Patients were
assessed using the Goldberg Anxiety and Depression Scale (GADS) before treatment and one month
after treatment to evaluate the proposed ADD correction schemes, and the presence/absence of the
most characteristic clinical manifestations of anxiety and depression were recorded: sleep disturbances,
morning fatigue, and daytime tiredness.

Results. Before the start of treatment, patients in both study groups had various manifestations of anxiety
and depression, which, based on the total score on the GADS scale, corresponded to the average severity of
ADD: in group 1, the average total score was 13.44 points, in group 2 - 11.72 points. After 30 days, the sum of
the points decreased to 7.44 in the first group and to 8.19 in the second. Such results corresponded to a mild
anxiety-depressive state. In the first group, after taking vitamin D and phytocomplex, a relatively smaller
proportion of patients with the most characteristic and debilitating symptoms of ADD was recorded -
a feeling of fatigue in the morning and fatigue during the day (compared to the results of group 2, p < 0.05).
Conclusions. The decrease in the severity of anxiety and depression as reflected by the GADS scores in
the group of patients who took the combination of vitamin D and phytocomplex indicates the possibility of
considering natural neuroprotective agents as an alternative to antidepressants in patients with hemoblastoses.

Keywords: acute myeloid leukemia, hemorrhagic syndrome, von Willebrand factor, depression,
anxiety, neuroprotection

INTRODUCTION

It is well known that acute myeloid leukemia (AML)
is a clonal disease that arises from acquired somatic
mutations in hematopoietic progenitor cells, leading
to dysregulation of proliferation and differentiation of
the hematopoietic system [1]. In recent years, many
scientific publications have reported a huge number of
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genomic alterations that can be used to classify AML [2].
In addition, the identification of genetic lesions plays
an increasingly important role in the prognosis and
treatment of patients with AML [3]. Not the least role
in the progression of AML is played by reactive oxygen
species (ROS) and oxidative stress (Fig. 1) [4], therefore,
vitamins and antioxidants are currently being considered
as adjuvants to the main protocol treatment [5].
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Figure 1. Processes involved in reactive oxygen species production in acute myeloid leukemia cells and their significance in

leukemogenesis [5].

Abbreviations: mDNA, mitochondrial DNA; mETC, mitochondrial electron transport chain; NADPH, Nicotinamide adenine
dinucleotide phosphate; NOX, NADPH oxidase; XO, xanthine oxidase; XDH, xanthine dehydrogenase.

The characteristic clinical presentation of AML is
a variety of symptoms, including recurrent infections,
anemia and hemorrhagic syndrome — easy bruising,
excessive household bleeding, and also headache, bone
pain [6]. Disseminated intravascular coagulation (DIC),
which is clinically characterized by oral hemorrhages,
petechiae of the extremities, and bleeding at intravenous
injection sites, is frequently diagnosed in patients, and
clinical monitoring of the disease requires monitoring of
the coagulation profile and evaluation of von Willebrand
factor [7].

Living with AML forces patients to face numerous
serious symptoms, treatment-induced side effects, poor
survival rates, and heavy medical financial burden, leading
to significant emotional distress, such as anxiety, depression,
fear, and hopelessness. A recent longitudinal study reported
that the rates of depression and anxiety symptoms in elderly
AML patients receiving either intensive or non-intensive
chemotherapy were 33.3% and 30.0%, respectively [8].

Treatment of depression in patients with
hemoblastosis mostly involves the prescription of selective
serotonin reuptake inhibitors, in particular sertraline —
which at a dosage of 50 mg per day has been recognized
as safe in cancer patients [9]. Sertraline, compared
with other antidepressants, relatively rarely causes side
effects, in particular palpitations, and also has the least
effect on the reuptake of norepinephrine, dopamine, or
y-aminobutyric acid. Sertraline does not alter cognitive
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and psychomotor activity and shows no or only minimal
sedative properties [9]. Nevertheless, justified caution in
prescribing antidepressants in the treatment of ADD in
patients with AML quite naturally prompts hematologists
to consider alternative phytotherapeutic agents with proven
antidepressant, tonic, and neuroprotective properties [10].

AIM

To study the symptom-modifying effects of
sertraline and a combination of vitamin D and a natural
phytocomplex with neuroprotective properties in patients
with AML who have symptoms of depression and anxiety.

MATERIALS AND METHODS

At the clinical site of the Department of Hematology
of the Shupyk National Healthcare University of Ukraine,
64 patients undergoing planned treatment for AML and
presenting with depression and anxiety (44 women and
20 men aged 38 to 64 years) were divided into 2 study
groups of 32 patients each. Patients in both groups
received basic AML therapy according to the ESMO-2020
guidelines: (daunarubicin (DNR) 45 or 90 mg/m?
cytarabine (Ara-C) 100 mg/m?) [11].

Patients in the first study group were prescribed
vitamin D (4000 IU per day), as well as a natural
phytocomplex containing dry ground rhodiola rosea root
(Rhodiola rosea) — 120.0 mg, dry ground ginseng root
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(Panax ginseng) — 50.0 mg, dry ground Ungernia victoris
cell biomass (Ungernia victoris) — 5.0 mg: 2 capsules
per day. In the second group, patients were prescribed
sertraline 50 mg once a day as an antidepressant.

Before treatment and a month after treatment, to
evaluate the proposed ADD correction regimens, patients
were assessed using the GADS scale, and the presence/
absence of the most characteristic clinical manifestations
of anxiety-depressive states was also recorded: sleep
disturbances, feeling of fatigue in the morning, and fatigue
during the day.

Anxiety and depression are traditionally measured
in clinical practice using the Goldberg Anxiety and
Depression Scale (GADS). The GADS is a short and simple
questionnaire that includes two separate subscales: one for
anxiety and one for depression [12, 13]. Each subscale
has 9 binary (yes/no) items. The anxiety subscale asks,
«Did you have difficulty relaxing?» (questions 1 to 9), and
the depression subscale asks, «Did you feel low energy?»
(questions 10 to 18). The initial questions of each subscale,
questions 1-4 and 10-13, respectively, are conditional
questions. At least two affirmative answers to questions 1-4
are required to terminate participation in a subscale. For the
second subscale, one affirmative answer to questions 10-13
is required to continue answering the subscale. The overall
scale has a specificity of 91% and a sensitivity of 86%. The
cut-off score for the anxiety subscale is 4 or more, and for
the depression subscale is 2 or more. Higher scores indicate

a more serious problem, with 9 being the highest possible
score for each subscale.

The study was conducted in accordance with the
basic principles of the Declaration of Helsinki: Ethical
Principles for Medical Research Involving Human
Subjects (1996), as well as local ethical standards, with
due regard for confidentiality and ethics. Statistical
processing of the study results was carried out using
standard Microsoft Excel 5.0 and Statistica 6.0 programs.
Descriptive statistics included the calculation of arithmetic
means (M), standard deviation (SD) and 95% confidence
intervals (CI) [14]. Differences between means were
considered statistically significant at a 95% confidence
level (p < 0.05).

RESULTS

The assessment of the Goldberg scale showed that
before the start of treatment, patients in both study groups
had various manifestations of anxiety and depression,
the sum of which corresponded to the moderate severity
of the course of ADD: in group 1, the average total score
was 13.44 points, in group 2 — 11.72 points. Thirty days
after prescription of therapy, patients, answering the
questionnaire, demonstrated significant improvement —
the sum of the GADS scale scores decreased to 7.44
in the first group and to 8.19 in the second. Such results
correspond to mild anxiety and depression (Fig. 2).

7,44*

Group 1
8,19%
Group 2
11,72
0 2 4 6 8 10 12 14 16

After treatment

m Before treatment

Figure 2. Assessment of the anxiety-depressive state of patients according to the Goldberg scale (scores) of the study groups.

Note:*~ results are significant compared to data before treatment (p < 0.05).

It is worth noting that the proportion of patients
with characteristic symptoms that arose as a result
of the anxiety-depressive state also decreased after
treatment in both study groups. In study group 1, before
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the prescription of the combination of phytocomplex
and vitamin D, sleep disturbances were noted in 26
(76.5%) patients, and after treatment — in 9 (26.5%).
Feelings of tiredness in the morning were recorded in
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91.2% of patients before treatment, while after treatment
this symptom remained in 29.4% of patients. Fatigue
during the day before the start of therapy was reported
in 64.7% of patients, and after treatment it was noted

in 23.5%. The most characteristic manifestation of
depression — feeling depressed — was recorded by 82.4%
of the subjects before the start of therapy, and by 29.4%
after (Table).

Table
Proportion of Patients (%) with Depression-Related Symptoms in the Study Groups
. . Group 1, n=32 Group 2, n=32
]\gig;f:: stfvt :;Itl;tzf Before treatment After treatment Before treatment After treatment

Abs(%) Abs(%) Abs(%) Abs(%)
Sleep disturbances 26 (76.5) 9 (26.5) 24 (70.6) 8 (23.5)
Feeling tired in the morning 31(91.2) 10 (294) 25 (73.5) 15 (44.1)
Fatigue during the day 22 (64.7) 8 (23.5) 27 (79.4) 14 (41.2)
Feeling depressed 28 (82.4) 10(29.4) 29 (85.3) 11 (32.4)

Notes: *— subgroup results are significant compared to pre-treatment data; ™ — individual results are significant compared to study

group 2 data (p < 0.05).

As can be seen from the table, in the second group,
before the prescription of sertraline, 24 (70.6%) patients
had sleep disorders, and after treatment — 8 (23.5%). In
the first group, a feeling of tiredness in the morning was
recorded before treatment in 30 (88.2%) patients, while
after treatment this characteristic manifestation of ADD
remained in 15 (44.1%). The most debilitating symptom —
fatigue during the day — was present in 79.4% of patients
before the start of therapy, while after treatment it
remained in 41.2%. A feeling of depression was recorded
before treatment in 85.3% of patients, and after treatment
it remained in 32.4%.

Summarizing the results of the work, we can make
a reasonable conclusion that both in study group 1 and
study group 2, positive changes in the general condition
of patients were noted and regression of ADD symptoms
was observed. It is important that we did not record any
possible side effects of sertraline and phytocomplex in
the study groups. But most importantly, thanks to the
assessment of ADD on the GADS scale, we can state
that the use of the combination of phytocomplex and
vitamin D as an alternative to an antidepressant turned out
to be generally effective.

Finally, we consider it important to emphasize that in
the first group, after taking vitamin D and phytocomplex,
a relatively smaller proportion of patients with the most
characteristic and debilitating symptoms of ADD was
recorded — feeling tired in the morning and fatigue during
the day (compared to the results of group 2, p < 0.05). It
can be assumed that this effect is due to the probable ability
of the combination of vitamin D and phytocomplex to
break the pathological triad «stress-anxiety-depression»
because of the neuroprotective effect through antioxidant
cascades [16, 17] and due to the ability to harmonize the
energy processes of the CNS [17, 19, 20].

DISCUSSION

AML is an aggressive hematological disease
characterized by sudden onset, intensive treatment
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regimens, relatively poor prognosis, and high risk of
relapse. Patients with de novo AML face significant
challenges in terms of physical deterioration, mobility
impairment, and quality of life, which have a profound
negative impact on psychological health [15].

Neurologists, psychiatrists and medical
psychologists from various research institutions and
clinics around the world recommend starting the
correction of anxiety and depression with the use of
antioxidants and natural plant neuroprotectors of mild
action [16, 17]. In addition, the priority of alternative
use of herbal preparations in AML patients who complain
of ADD manifestations may be due to the presence
of such a possible side effect as tachycardia in some
antidepressants [18].

Ungernia victoris is a recognized universal
bioregulator that promotes recovery after diseases, injuries
and surgical interventions, synchronizes the work of
the brain with other organs, improves the transmission
of nerve impulses [19]; Rhodiola rosea helps reduce
stress, irritability and depression, overcomes fatigue, acts
as an antioxidant and has cardio- and neuroprotective
effects [16]; Panax ginseng helps normalize blood
pressure, improves heart function and microcirculation,
has a tonic effect and supports the immune system [20].

The patients’ answers to the GADS questionnaire
showed a decrease in the severity of anxiety and
depression in scores. If before treatment, various
manifestations of anxiety and depression were recorded
in both groups, which in terms of the sum of scores
corresponded to the average severity of the ADD course
(group 1 — 13.44; group 2 — 11.72),, then a month after
the therapy, patients in both groups showed results that
correspond to mild ADD: 8.19 and 7.44, respectively.

Summarizing the data obtained, we can make
a reasonable conclusion that both in study group 1 and
study group 2, positive changes in the general condition
of the patients were noted and an obvious regression of
ADD symptoms was observed, as well as a decrease in
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the sum of points on the GADS scale. The results of our
work showed that the use of both the selected combination
of vitamin D with a phytocomplex as an alternative to an
antidepressant, and directly sertraline turned out to be not
only effective, but also safe, since we did not record any
side effects during the study.

CONCLUSIONS

1. Anxiety-depressive disorder is a common
comorbid condition in patients with AML and
significantly and negatively affects their quality of life.

2. In both study groups, positive changes in
the general condition of patients were noted and an
obvious regression of ADD symptoms was observed as
a result of the administration of both the combination of
vitamin D and phytocomplex and the serotonin reuptake
inhibitor — sertraline.

3. The decrease in the severity of anxiety and
depression in the GADS scale scores in the group of
patients who took the combination of vitamin D and
phytocomplex supports the possibility of considering
natural neuroprotective agents as an alternative to
antidepressants in patients with hemoblastoses.

4. Compared with an antidepressant, the
combination of vitamin D and phytocomplex -creates
better conditions for eliminating the most characteristic
and debilitating symptoms of ADD — a feeling of tiredness
in the morning and fatigue during the day.

5. The proposed treatment regimens for ADD
proved to be not only effective, but also safe, as we did
not record any side effects during the study.

Prospects for further research. The results
of this study are aimed at improving the quality of
healthcare in the field of hematology. We consider
it promising in the foreseeable future to study the
effectiveness of a combination of antidepressants with

natural phytotherapeutic agents in the management of
anxiety and depression in patients with AML. Studying
the effectiveness of the use of combined regimens for
the treatment of comorbid conditions in patients with
AML, in particular anxiety-depressive disorders, will
expand the horizon of possibilities in the treatment of
hemoblastoses and supplement the evidence base of
modern hematological science.
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Pe3rome

rOCTPUA MIENOIAHUA NENKO3: CUMNTOMO-MOAUDIKYIOYA [IS1 KOMBIHALIi BITAMIHY D

TA ®ITOHEWPOMPOTEKTOPA Y MOPIBHAHHI 3 CEPTPANIHOM NPU TPUBOXHO-AENPECUBHUX PO3NALAX
Y NOPOCNUX NAL|IEHTIB

Hatanis M. Tpetsk, Fanuna C. Ctapony6

[epxaBHa ycTaHoBa «HaujoHanbHW HayKOBMIA LIEHTP pagialinHoi MeAULMHK, reMaTonorii Ta oHkonorii HavioHansHoi
akagemii MeguyHuX Hayk Ykpaiuy, M. Kui, YkpaiHa

Bceryn. 3HauHy poJsib y KJIHIYHOMY Mepebiry Ta mporHosi roctporo MmiesoigHoro Jieiko3dy (I'MJI) BigirparoTb
pO3MOBCIO/XKEHI KOMOPG6IiAHI CTaHHU, 30KpeMa Jielpecisi Ta TPUBOXKHICTb, TOEAHAHHSA SIKUX TPaAMLIMHO Ha3UBalOTh
TPUBOXHO-/IeNPeCUBHUM po3azoM (T/AP).

MeTa. BUBYMTH Ta MOPIiBHATH CUMITOMO-MOANGIKYyIOUy Ai0 cepTpasiHy Ta KoM6iHanii BiTaminy D i HaTypasbHOTrO
diTokoMIIIEKCY 3 HEHPONIPOTEKTOPHUMH BJIACTUBOCTAMH Y XBopux Ha 'MJI, Aiki MaloTh NposiBY Aenpecii Ta TPUBOTH.
Martepiasnu Ta MeToAM. [3 64 mauieHTiB, AKi NpoxoAw/M IJaHoBe JikyBaHHA 'MJI i Manu nposBu Jemnpecii Ta
TPHUBOTH, 6Y/10 CGOPMOBAHO 2 FPYINHU AOCHIKEHHS 0 32 NaLliEHTU B KOXKHiM. [laniieHTaM nepiuoi rpynu AoCaiKeHHs
6yB npu3HauyeHui BiTaMiH D (4000 MO Ha #06Yy), a TakoX HaTypaJbHUU diToKOMILIEKC. Y Apyrid rpyni nanieHTam
B AIKOCTi aHTH/ienipecaHTa OyB NprU3HaYeHU cepTpasil no 50 mr 1 pas Ha f06y. [lo JiKkyBaHHS Ta Yepe3 MicsALb Mmic/s
JIIKyBaHHS JJ151 OLIIHKY 3alIPONTOHOBAHUX cxeM Kopekuii T/IP, nmanieHTr npoxouiu oLiHoBaHHs 3a mwKasiow Goldberg
Anxiety and Depression Scale (GADS), a Takox ¢ikcyBasacsi HasBHICTb/BiICYTHICTb HaHWOiJbII XapaKTEPHHUX
KJiHIYHUX TNpOSBIB TPHBOXKHO-AENEPCUBHOTO CTaHy: INOpPYIIeHb CHY, BiJYyTTs BTOMU 3paHKy Ta pPO36GUTOCTI
BIIPOZAOBXK JIHSL.

Pe3syabTaTu. /[0 MOYaTKy JiKyBaHHS y XBOpPUX 060X rpyn JAocaifkeHHs ikcyBajvcs pi3Hi MpOsSIBU TPUBOKHO-
JlelIPECUBHOTO CTaHy, sIKi 0o cyMi 6aiB 3rigHo mwkaau GADS BignoBifanu cepenHii TsxkocTi nepe6iry T/IP: y rpymi
1cepenHe cymMapHe 3Ha4eHHs oLjiHKY 6ys10 13,44 6any, B rpyni 2 - 11,72 6anu. Yepes 30 fHIB cyMu 6atiB 3HU3UIHCS
Zo 7,44 y nepuwin rpyni Ta g0 8,19 y apyriil. Taki pe3ysbTaTH BiJjlI0OBia/u TPUBOXKHO-JENIPECUBHOMY CTaHYy JIETKOTO
cTyneHs. Y nepiuii rpyni nicas npuiiomy BiTaminy D Ta diTokoMmiekcy 6ys1a 3adikcoBaHa BiJHOCHO MeHIIa MUTOMA
Bara Maui€HTIB 3 HaWOi/JbIl XapaKTEePHUMU i BUCHRKJIUBUMHU cuMnToMaMu T/IP - BiuyTTSM BTOMU 3paHKy Ta
PO36UTICTIO BIPOJOBXK JAHA (Y MOPiBHSHHI 3 pe3yabTaTaMu 2-i rpyny, p < 0,05).

BUCHOBKHU. 3HM>KEHHS TSKKOCTI TPUBOTM Ta JAemnpecii y 6anax 3a mkanow GADS y rpyni xBopux, sfiKki npuiManu
KoM6iHanilo BitTamiHy D i ¢iTokoMIJIEKC, CBifYUTb Ha KOPUCTb MOMJIMBOCTI pO3MIAAATH HATypaJibHi
HeHpONpPOTEKTOPHI 3aCO0U SIK a/IbTEPHATUBY aHTHAENpPECAHTaM y NMaliEHTIB 3 reM06/1acTO3aMHu.

Katouosi cinoea: roctpuii MiesoigHUM Jieliko3, remMopariyHuii cuHzapoM, ¢aktop BinmieGpanpa, aempecis,
TPUBOra, HeHpPONpPOTEKILisA
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