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A CLINICAL CASE OF THE COMBINED
ACUTE PROMYELOCYTIC LEUKEMIA
AND JUVENILE IDIOPATHIC ARTHRITIS

A clinical case of enteritis-associated juvenile arthritis during the therapeutic stage of consoli-

dation of acute promyelocytic leukemia is presented in the article. It describes the clinical case of
a 16-year old teenager. Arthritis in a patient with leukemia is commonly associated either with an
exacerbation of the underlying disease or with an infectious process in the joint or the adjacent
bone. Leukemic arthritis is commonly manifested by monoarthritis, involving large joints and pre-
sented with severe night pain, lymphadenopathy, and hepatosplenomegaly. Joint pain reduction
is a sign of a clinical response to chemotherapy.

Musculoskeletal system involvement caused by infection is represented by local inflammatory
process accompanied with fever, local hyperemia, hyperthermia, inflammatory changes in blood
test results and requires a course of intensive antibacterial therapy with the temporary cessa-
tion of chemotherapy. The development of juvenile idiopathic arthritis during leukemia therapy
caused diagnostic and therapeutic difficulties due to uncommonly rare association of the both
diseases, which required the exclusion of leukemia recurrence and an infectious complication.
NSAID therapy brought temporary relief, janus kinase blocker (upadacitinib therapy) was inef-
fective, only subsequent switching to etanercept allowed the remission of arthritis. Leukemia
treatment was carried out in conjunction with JIA treatment.

Keywords: acute promyelocytic leukemia (APL), juvenile idiopathic arthritis, leukemia che-
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Introduction. Acute promyelocytic
leukemia results from the variant of a

gene, caused by abnormal overgrowth
of promyelocytes. Acute promyelocytic
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leukemia occurs in 5-10% of all cases
of acute myeloid leukemia [3,8]. It is se-
vere disease characterized by expressed
skin and mucosal hemorrhage syndrome
[7,18].

In a case of acute promyelocytic leu-
kemia alpha is abnormal, which encodes
nuclear hormone transcription factor and
is present in the long arm of chromosome
17, participating in APL [9,19,21]. It pro-
motes to expression of the several genes
after binding to retinoic acid. In most cas-
es (90%) APL is associated with t translo-
cation (15;17) (922:921), which results in
fusion of promyelocytic leukemia gene to
RAR-alpha to generate 2 genes. These
translocations are also clinically signifi-
cant because of their sensitivity or par-
tial/complete refractoriness to retinoids
[4,9,12].

The incidence of APL is increasing with
age. It occurs in 3-4% of all cases at the
age of 0-17. APL is almost uncommon for
children under 10 years of age. Clinically
the APL patients develop weakness, fa-
tigue, frequent nose bleed, gum bleeding
and high fever. Early manifestations of
leukemia are similar to rheumatic signs
and symptoms. Moreover, it is known that
arthritis is common manifestation of leu-
kemia in children [8,11].

A clinical case. A 16-year patient N.,
Sakha by origin, was admitted to the de-
partment of oncohaemotology of M.E.
Nikolaev Republican hospital #1 of the
Republic of Sakha (Yakutia) to receive
the second course of ATRA supportive
therapy. It is evident from the anamne-
sis, that the child started complaining of
dizziness, weakness, in a few days there
was a high fever up to 39.0 C; asthenia,
flaccidity, dizziness and lack of appe-

MR imaging of the cervical spine (T2 protocol):
synovitis in cholesteatoma (arrow).

tite were new symptoms. The results of
full blood count revealed: leukocytes —
2.6x10%L, lymphocytes — 69.4%, mono-
cytes — 10.0%, granulocytes — 20.6%,
erythrocytes — 2.2 x10 '?/L, hemoglobin
— 63 g/L, platelets - 28 x10°%/L, ESR - 69
mm/hr. The patient was admitted to the
oncological department of M.E. Nikolaev
Republican hospital #1 of the Republic
of Sakha (Yakutia). The myelogram re-
vealed hypercellular marrow with total
metaplasia of the blast cells reaching up
to 93%, with reduced normal immature
blood cell production, according to mor-
phological and cytochemical signs these
blasts can be referred to the variant of
AML M3. Immune phenotype of the blast
cells can be morphologically referred to

M3 variant. MRI of the brain revealed
the signs of small subdural hematoma
in the distal part of the right parietal re-
gion and small subdural hygroma along
the frontal and temporal areas of the both
sides. Acute promyelocytic leukemia is
diagnosed, classified as M3 variant at the
period of progression. Subdural bleed-
ing in the right temporal part is noticed.
Subconjunctival hemorrhage in the right
side and retinal hemorrhage of the both
eyes were determined. Coagulopathy is
revealed.

The treatment was performed accord-
ing to APL treatment protocol (by 2008)
remission induction (lasted 2.5 months),
consolidation (6 days), intensive therapy
(3 days).

The consolidation phase was accom-
panied with pains in the neck, high tem-
perature (up to 38.8 C) and pains in the
right knee joint. The local examination of
the right knee joint showed that it was big-
ger in size, swollen and painful there was
increased temperature above the joint.
The laboratory findings revealed elevated
CRP 189 mg/L (norm: 0-5 mg/L). The full
blood count showed: erythrocytes — 3.1 x
10"?/L, leukocytes — 4.9 x'9/L, platelets —
254 x10°/L, hemoglobin — 86 g/L, mono-
cytosis — 18%, blasts — 2%, myelocytes
— 12%, metamyelocytes — 4%, polymor-
phnuclear leukocytes (neutrophils) -33%,
elevated ESR up to 70 mm/hr.

The myelogram on a 4-graded score
on the 91 day of the disease revealed that
bone marrow was characterized by in-
creased cellularity and polymorphism. The
blast cells were: 1.6%; 1.6%; 1.0%; 1.6%.

Biochemical blood test results on the
94" day were: elevated ALT — 41.5 Un/L
(norm <37 Un/L), AST — 39 Un/L (norm

The indices of the biochemical blood test results and full blood count

On admission On the 7th day | On the 15th day RR (reference range)
Erythrocytes 4.25 4.18 4.34 3.93-5.29x10Un"?/L
Leukocytes 2.26 3.03 2.96 3.84-9.84x10Un'?/L
Hemoglobin 135.0 132.0 135.0 108-145g/L
Platelets 168.0 167.0 171.0 175.0-345.0x10Un°/L
Polymorphnuclear leukocytes (neutrophils) 44.0 64.0 50.0 47.0-72.0%
Lymphocytes 43.0 22.0 37.0 19.0-37.0%
Monocytes 8.0 7.0 5.0 3.0-11.0%
ESR by Panchenkov 4.00 2.00 2.00 1.0-10.0mm/hr
Albumin 37.30 41.50 42.40 35.00-52.00g/L
Protein total 60.50 60.80 62.90 64.00-80.00g/L
Urea 3.40 2.80 2.50 2.50-6.40mmol/L
ALT 54.60 78.10 247.10 0,00-27,00 en/n
AST 25.40 23.10 60.70 0,00-29,00 en/n
Creatinine 57.80 58.40 67.10 62,00-115,00 Mmob/n




<29Un/L), ferritin — 992 mg/L (RI: 15-204
mg/L).

Coagulogram results on the 94" day
of the disease were: PT 84% (RR — refer-
ence range: 95-105%); PT 12.5 sec. (RR:
11-18 sec); INR (international normalized
ratio (MHO)) — 1.1; aPTT (activated par-
tial thromboplastin time) - 35.9 sec (ref-
erence range: 25-50 sec.); fibrinogen —
10.2 g/L (reference range: 1.25 — 4 g/L).
HLA antigen — B27 is positive.

Digital radiography of the knee joints
was carried out in 2 projections and re-
vealed indirect X-ray signs of arthritis in
the right knee joint. MRI of the knee joint
showed synovitis. MR imaging of the cer-
vical spine showed fluid in the cholestea-
toma (figure). MR imaging of the lumbar
and sacral spine revealed infiltration of
the muscles in L4-L5.

After rheumotologist consultation the
data of the radiological methods of inves-
tigation were changed, juvenile idiopathic
arthritis, B-27 associated HLA, oligoartic-
ular variant of the lll-rd degree of activity
was diagnosed, grade 2 is established
according to radiological findings. Upa-
dacitinib therapy was administered. As
the upadacitinib therapy was ineffective
it was changed into etanercept which
showed positive dynamic.

Both after leukemia intensification and
arthritis therapy the patient received sup-
portive therapy of APL.

By the second stage of therapy with
all-trans retinoic acid (ATRA) the patient
objectively had severe condition caused
by the main disease. The patient was
active although no significant changes in
the general condition were noticed. The
skin was pale and clean. The osteoartic-
ular system had no visible defects.

Laboratory findings are represented in
the table.

Antibiotics therapy, chemotherapy and
etanercept are administered.

The leukemia treatment finished.
There were no data of reccurence. The
child is discharged from the hospital to be
followed up by the local pediatrician.

Discussion. We represented a com-
plicated clinical case of the rare combina-
tion of juvenile idiopathic arthritis debut in
a teenager which occurred during leuke-
mia treatment. The musculoskeletal man-
ifestations in the patients with oncological
and hematologic malignancies can be of
various nature, most commonly pains in
the bones and the joints can be associ-
ated with bone marrow infiltration caused
by the blast cells. Transient synovites
were associated with the blast cells pro-
ducing proinflammatory cytokines [11].
The articular syndrome can also be asso-
ciated with hyperuricemia resulting from

massive blast cell breakdown. The mus-
culoskeletal complaints of those patients
who are receiving chemotherapy should
exclude reccurence of hematological
disorders, septic arthritis, hematogenous
osteomyelitis, avascularnecrosis, osteo-
porosis including pathological stress frac-
tures [21]. It is noted that arthritis can be a
complication of leukemia [11,16]. Leuke-
mic arthritis is frequent in children. 60%
of the pediatric patients with leukemia
complain of pains of the musculoskeletal
system, arthritis is diagnosed only in 5%
of them [11,20]. Joint pain complains can
be initial manifestation of leukemia and it
should be born in mind when diagnosing.
Juvenile idiopathic arthritis (JIA) is most
common kind of chronic rheumatic disor-
ders in children under 16 [2]. There are
several kinds of manifestations, B27 HLA
associated juvenile arthritis is the most
common in the Republic of Sakha (Yaku-
tia). It is defined that B27 HLA antigen is
present in all subtypes of JIA in children
of indigenous population of the Republic
of Sakha (Yakutia) [1]. The symptoms of
JIA in that case started during the con-
solidation period, which was carried out
according to APL protocol by 2008. It was
determined that arthritis did not recur in
combination with leukemia, moreover
septic arthritis and hematogenous osteo-
myelitis were excluded as possible infec-
tious complications of chemotherapy.
Chronic arthritis in leukemia patients
is commonly rare. Although blood disor-
ders and rheumatic diseases are asso-
ciated with immune system dysfunction;
the course of cancer therapy, as a rule,
is stronger and targeted and is unable
to control arthritis. Combined therapy is
required in such patients which includes
the drugs of different class and enables to
control both hematological and rheumatic
diseases. Immunoinflammatory manifes-
tations are described in patients with APL
on ATRA therapy as ATRA-syndrome,
which is characterized by high fever with-
out confirmed infection, fluid retention
resulting in edematous syndrome with
increase of body mass, acute respiratory
distress with pulmonary infiltrates, bloody
expectoration and development of respi-
ratory failure, pleuritis and pericarditis,
arterial hypotension, acute renal failure
(acute kidney injury) [13]. The syndrome
is based on inflammatory cytokines pro-
duction and development of capillary leak
syndrome. The same changes are no-
ticed in rheumatic patients with syndrome
of macrophage activation, multisystemic
inflammatory syndrome, DRESS-syn-
drome [10,14]. Some singular arthritis
cases are described in the patients on
ATRA therapy [5]. It should be noted that
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ATRA itself has anti-inflammatory effect
against arthritis; it was confirmed clini-
cally in rats by suppressing Th17-related
pathway and change of the gut microbio-
ta composition [6].

The cases of sacroiliitis and spon-
diloarthritis which occur as a result of
retinoid (isotretonoin) therapy for derma-
tological conditions are well known. Thus,
149 articles are found by the key words
“Isotretinoin-induced arthritis” searching
in the PubMed and almost all of them
describe the adult patients [15]. A most
profound investigation of 513 adult pa-
tients on isotretinoin therapy showed that
24% of them complained of pains in the
lower part of the spinal column, 17.1%
were diagnosed with arthralgia, Achilles
tendon enthesopathy was determined in
2 patients. 42.3% were diagnosed with
sacroliitis, which was confirmed by MRI,
10.1% of all the group developed pain in
the lower portion of the spinal column.
Among PRI-confirmed sarcoliitis 51.9%
corresponded to ASAS classification cri-
teria for ankylosing spondiloarthritis. MRI
of the sacro-iliac joints showed normal-
ization within 9 months in all the patients
after retinoid therapy cessation [17].

Conclusion. Chronic arthritis as-
sociated with leukemia is uncommon
in children, especially when it occurs
during chemotherapy. The musculoskel-
etal symptoms occurrence requires a
wide range of differential diagnosis and
choice of therapy taking into account
both diseases and safety profile. The
case demonstrates not only difficulties in
juvenile arthritis diagnosis but also pos-
sible development of arthritis induced by
retinoid therapy.

The authors declare no conflict of in-
terest in the submitted article.
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POST-COVID ACUTE DISSEMINATED
MENINGOENCEPHALITIS

IN A 2-YEAR-OLD CHILD: A CLINICAL CASE

Among all published studies, it has been noted that in COVID-19, in addition to respiratory
system dysfunction, one-third of patients (30—35%) exhibit signs of nervous system (NS) in-
volvement. Descriptions of various neurological diseases complicating the course of coronavirus
infection (COVID-19) or representing its unique clinical manifestation are available. One of the
neurological complications of COVID-19 is meningoencephalitis.

This article examines the clinical presentation, diagnosis, and treatment of acute dissemi-
nated meningoencephalitis (ADME) that developed in a child following COVID-19. Special at-
tention is given to the pathogenesis of the disease, which is associated with the body's immune
response to the SARS-CoV-2 virus, leading to inflammatory processes in the central nervous
system. Data from instrumental and laboratory diagnostics, as well as treatment, are presented.
The importance of early detection and comprehensive treatment to prevent severe neurological
complications and improve prognosis in young patients is emphasized.

Keywords: COVID-19, meningoencephalitis, central nervous system disease, neurological
complications
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Introduction. Acute disseminated
meningoencephalitis (ADME) is an in-
flammatory disease of the central ner-

vous system (CNS) characterized by
damage to the brain's soft tissues and
meninges, leading to various neurologi-



