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Parvovirus B19 (PVB19) is a common viral pathogen associated with various hematological disorders, particularly in pediatric patients. This case
report highlights a rare presentation of severe thrombocytopenia and anemia in an immunocompetent child after PVB 19 infection.

Aim - based on a clinical case, analyze the course of severe thrombocytopenia and anemia in a child with parvovirus infection to raise awareness
among physicians about hematological complications associated with PVB19.

Clinical case of severe thrombocytopenia in a 3-month-old Ukrainian boy. The disease began with the appearance of a petechial rash after a
mild respiratory illness. Before the boy's illness, his two siblings were diagnosed with PVB 19 infection. The child had persistent thrombocytopenia
and anemia. In blood PVB19 DNA was revealed, positive immunoglobulin (Ig) G to PVB19 was detected. The child received platelet concentrate
transfusions, pulse therapy with prednisolone, and immunoglobulin. There was no stable response to treatment. No immunodeficiency or systemic
hematological disease was detected. No genetic predictors of anemia were identified. The final diagnosis was established: Acute parvovirus infec-
tion, severe course. Acute thrombocytopenic purpura. Anemia of complex genesis, severe form. Complications: Hypofibrinogenemia. The child
was discharged home on day 72 with normal levels of thrombocytes and hemoglobin.

Conclusion. Hematological complications determine the severity of the course and prognosis of PVB19 infection. For these reasons, in young
children, considering the likelihood of thrombocytopenia and anemia, for timely diagnosis, it is recommended to determine IgM to PVB19 and
verify the diagnosis of PVB 19 infection. Severe hematological complications, in particular, transient aplastic crisis, develop after 3—4 weeks, so itis
essential to monitor the indicators of a complete blood count in children after PVB 19 infection.

The study was conducted according to the principles of the Declaration of Helsinki. Parents’ agreement has been received for it.

The authors declare no conflict of interest.
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TaXXKa TPOMOOUUTONEHIA Ta aHeMis y AUTUHU 3 NapBOBIPYCHOIO iHdeKLielo
B19 (Bunapok i3 npakTuku)

I.5. Mareviko, H.B. Nop6ans, A.J1. iBanenko, B.A. 3y6uk, I.i. Mumok

IBaHO-PpaHKiBCbKMIA HALOHANBbHWN MEeUYHWUI YHIBEPCUTET, YKpaiHa

MapBoBipyc B19 € noWwMpeHnm NatoreHomMm, Lo acoLIIOETLCS 3 PI3HMK reMaTonoridH1MMm posnagamum, 0cobanBo B AjTert. BUCBITIEHO piakic-
HIIA BUNAOO0K TSKKOT TDOMOOUMTONEHIT Ta aHeEMIT B IMYHOKOMNETEHTHOI ANTLHM NiCNs iHdiKyBaHHA napBoBipycomM B19.

MeTa - Ha niacTaBi K/iHIYHOro BMNaaKy npoaHaniaysari nepebir Tskkoi TPOMOOUMTOMNEHIT Ta aHeMil B AMTUHI 3 NapBOBIPYCHOI IHDEKLIE ANs
niasuLLEeHHs 06i3HaHOCTI NikapiB NPO reMaTonorivHi yekNaaHeHHs, NOB'A3aHi 3 napsosipycom B19.

HaBoamo KNiHIYHUA BUNA[0K TAXKOI TDOMOOUMTONEHI Y 3-MICSAYHOMO YKpaiHChKOro xonyvka. 3axBopioBaHHs Novanocs 3 nosBuy netexi-
NIbHOrO BUCUMY MICAS NErkoro PeCcnipatopHOro 3axBOPOBaHHA. Mepen TMM K X0M41K 3axXBOpIB, Y MOro 6para i cectpu O6yno aiarHoCToBaHO
napBOBIPYCHY iHdekLio B19. Y anTnHW cnocTepiranncs CTinki TpomboumToneHis Ta aHeMia. B kposi Busenero JAHK napsosipycy B19 ta no-
3uTuBHI IgG 0o napeogipycy B19. utnHa oTpumMyBana nepenvBaHHsa TPOMOOKOHLEHTPATY, NynbC-Tepaniio NpeaHi30N0HOM, iIMyHOMOOYIH.
CrabinbHoi BiANOBiai Ha nikyBaHHA He Oyno. IMyHOOEdIUMTY Y11 CUCTEMHOIO reMartonoriyHOro 3axBOPIOBAHHSA HE BUABNEHO. [eHETNYHMX Npe-
[OVKTOPIB aHeMii He BUSBNEHO. BCTaHOBNEHO 3ak/0YHMI AiarHo3: [oCTpa napBOBipyCHa iHDeKLs, Tsxkmin nepeoir. focTpa TpoMOouUMTONEeHIYHa
nypnypa. AHeMia CknaaHoro reHeay, Baxkka hopma. YeknaaHeHHs: linodibpuHoreHemis. [AuTiHa BunncaHa AOAOMY Ha 72 400y 3 MOKa3HmKa-
M TPOMOOUMTIB Ta reMOomo0BiHy B MEXax HOPMU.

BUCHOBOK. [eMatonoriyni ycknagHeHHs B13HayqaioTb TSXKICTb Nepebiry Ta NporH03 napeoBipycHOI iHPekuii B19. 13 umx npnyurH y aitelt paH-
HbOrO BiKY, 3 ypaxyBaHHAM MMOBIDHOCTI TDOMOOUMTONEHIT Ta aHeMii, 4Na CBOEYaCHOI AiarHOCTUKI PEKOMEH0BAHO B13Havaty IgM Ao napBo-
Bipycy B19 ta nposoamtv Bepmudikauiio AiarHody napBOBIPYCHOI iHdeKLi. TsXKi reMatonoriyHi yeknaaHeHHs, 30Kkpema, TDaH3UTOPHNIA annac-
TUHHWIA KPW3, PO3BMBAIOTECS Hepesd 3—4 TXHI, TOMY HEOOXIAHO KOHTPOMOBATY NOKA3HWKL 3arasbHOro aHasiay KpoBi B AiTei nicns iHpikyBaHHs
napsoBipycom B19.

JocnioxeHHs BUKOHAHO BiANOBIAHO A0 NPUHLMNIB [eNbCIHCBKOI Aeknapadji. Ha npoBeAeHHs AOCNIOXEHHA OTPUMAHO 3roay OarbkiB AUTNHN.
ABTOPM 3aABAAIOTE NPO BIACYTHICTb KOHONIKTY IHTEPECIB.

Knto4oBi cnoBa: tpombouuToneHisa, aHemis, napBoBipycHa iHdekuis B19, iHdekuiriHa eputema, aiTw.

Cases of parvovirus B19 (PVB19) infection (IE), or the «fifth disease» (ICD-10: 098.5). It
in adults and children have increased in can be asymptomatic or mild with manifestations
Ukraine, particularly in 2024. PVB19 infection can of acute respiratory viral infection. The severity
result in a disease known as infectious erythema of PVB19 infection is determined by the risk of
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complications. In some patients, PVB19 infection
causes arthralgia and arthritis, and in people with
chronic hemolytic anemia — transient aplastic cri-
sis (TAC). Severe anemia, thrombocytopenia, and
neutropenia in people with blood disorders or im-
munodeficiency may result from PVB19 infection
[8]. In pregnant women, the virus can cause spon-
taneous abortion, non-immune hydrops fetalis, and
fetal anemia, especially when infected between 9
and 20 weeks of pregnancy. In addition, the patho-
gen is associated with damage to other organs and
systems, namely the heart, liver, nervous system,
and kidneys [3].

In childhood, 50-80% of people are infected
with PVB19, and the percentage of seropositive
adults reaches 70% [1].

Infectious erythema is characterized by the ap-
pearance of red erythema on the face (slap symp-
tom), and on the body and extremities — a spotted
papular rash, and mesh spots in the form of lace.
Exanthema is accompanied by fever, often preced-
ed by moderate catarrhal syndrome [6,9].

The hematologic manifestation of PVB19 infec-
tion can occur in the form of TAC. Through the
blood group P antigen receptor, the virus infects
and destroys erythroid progenitor cells, suppresses
erythropoiesis, and leads to acute erythroblastope-
nia and reticulocytopenia. This is mainly in patients
with chronic hemolytic anemia (sickle cell disease,
hereditary spherocytosis, thalassemia) or cytopenias
(iron-deficiency anemia, immunodeficiency [3].

According to the current classification, throm-
bocytopenia is a condition in which the platelet
count is below 100x109/L. In severe thrombocy-
topenia, the platelet count is below 50x109/L [4].
The causes of thrombocytopenia are diverse [12]. A
differential diagnosis of primary immune thrombo-
cytopenia and secondary thrombocytopenia should
be done. Secondary thrombocytopenia is caused by
infections, ethanol abuse, certain medications, and
liver disease. Primary immune thrombocytopenia
(PIT) in 55% of children was preceded by an in-
fectious disease [11].

Diagnosis of PIT after viral infection requires a
thorough evaluation of the patient's history, phy-
sical examination, and laboratory data to exclude
other causes. Serologic tests are performed to di-
agnose viral infections, which allow to differentiate
PIT from secondary thrombocytopenia [13].

Immune thrombocytopenia in infants and young
children has certain clinical features compared to
older children. As a rule, in this age group, PIT is
acute and self-limiting, with a spontaneous remis-
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sion rate of approximately 70-80% within the first
six months after diagnosis. If the child does not
have severe bleeding symptoms, observation is the
main approach in management. When treatment
is necessary, intravenous immunoglobulin (IVIG)
and corticosteroids are used. Differential diagno-
sis in this age group is crucial, as it is necessary to
exclude other causes of thrombocytopenia, such as
congenital platelet disorders or infections [13].

The infectious causes of thrombocytopenia are
diverse: Epstein-Barr virus (EBV), cytomegalovi-
rus (CMV), influenza viruses, measles, hepatitis
C, human immunodeficiency virus (HIV), entero-
viruses, herpesviruses of type 6-7, etc. [12]. The
pathogenetic mechanisms of thrombocytopenia in
patients with PVB19 infection include chronic in-
flammation, autoantibody production, and molecu-
lar mimicry [12].

PVB19 infection is considered one of the trig-
gering factors of PIT. In 6 out of 35 (17%) patients
with diagnosed PIT, immunoglobulins (Ig) M to
PVB19 were detected. In 6 out of 47 (13%) chil-
dren with newly diagnosed PIT, PVB19 DNA was
detected in the blood [7].

During infection of erythroid cells, the cyto-
toxic non-structural protein (NS) 1 of the virus
can inhibit other cell types. Infection of human
bone marrow cells with PVB19 blocks the for-
mation of megakaryocyte colonies, which is as-
sociated with a low level of PVB19 genome ex-
pression. Other studies have confirmed this low
level of expression in non-permissive megacaryo-
blastoid cells [7].

After acute infection, PVB19 DNA persists
throughout life in many tissues, including bone
marrow, colon, heart, skin, liver, thyroid, testi-
cles, lymphoid, and synovial tissues [6]. PVB19 is
one of the triggers of autoimmune pathology [7].
PVB19 DNA was detected in bone marrow in 2%
of healthy people [1].

Aim: based on a clinical case, analyze the
course of severe thrombocytopenia and anemia in
a child with parvovirus infection to raise aware-
ness among physicians about hematological com-
plications associated with PVB19.

The study was conducted at the Iva-
no-Frankivsk Regional Children’s Clinical Hos-
pital of the Ivano-Frankivsk Regional Council.
The clinical examination results, laboratory, and
instrumental tests of a 3-month-old child were
analyzed. The research was carried out in accor-
dance with the principles of the Declaration of
Helsinki. The research protocol was approved by
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the Local Ethics Committee of the institution.
The informed consent of the child's parents was
obtained for the research.

Wrritten informed consent was obtained from
the legal guardian to participate in this study and
for the publication of any potentially identifiable
data included in this article.

Clinical case

The 3-month-old Ukrainian boy fell ill acutely
on the 20th of May 2024, when his mother noticed
a hemorrhagic rash on the skin of the face, torso,
upper, and lower extremities. In 2 weeks (on the
5th of June 2024, Day 16), the boy’s mother re-
ferred him to the family physician, who examined
the child. In the complete blood count (CBC),
thrombocytopenia was detected (thrombocytes
20x109/L) (Table 1). The child was referred to
the regional hospital and hospitalized in the in-
tensive care unit (ICU). Considering clinical and
laboratory data (severe thrombocytopenia, hypo-
fibrinogenemia), the diagnosis was made: Acute
thrombocytopenia. Hypofibrinogenemia.

A week before the onset of the petechial rash,
the child had rhinitis. The mother claims that the
child's illness was caused by the fact that her two
older children had PVB19 infection, which was
confirmed by laboratory tests.

The child was born after the third pregnan-
cy, which was uncomplicated. At 37 weeks of
pregnancy, the mother contracted a mild form
of COVID-19, confirmed by a polymerase chain
reaction (PCR) test. The delivery was on time
and without complications. The Apgar score —
10 points. The birth weight is 3200 g. The height
is 50 cm. The child was not ill until the age of
3 months. He was on mixed feeding. Vaccinations
were carried out according to age.

Objective examination (June 6th, 2024; Day
16): the child's general condition is severe. The
body temperature is 36.6°C. The child is active,
stretches, and periodically is restless. Body weight
is 5600 g. The skin and mucous membranes are
moist, pale, single petechiae on the skin of the
face, trunk, and extremities. Tissue turgor is pre-
served. Anisocoria D>S. The large fontanelle is
at the level of the skull bones. The oropharynx
is not hyperemic, and the tonsils are not visible.
Peripheral lymph nodes are not enlarged. Auscul-
tatory breathing is vesicular, respiratory rate is
32/min. The heart rate is 78/min, heart sounds
are rhythmic and audible. The abdomen is soft
and not painful. The liver is 1 cm beyond the right
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costal arch; the spleen is not enlarged. Meninge-
al symptoms are negative. Pathological Babinski
reflexes are negative on both sides. There are no
seizures. The diuresis is sufficient; the urine color
is not changed. The stool is without abnormalities.

To determine the cause of thrombocytopenia,
the child underwent additional tests (Table 1).

Biochemical blood test (day 17, 6th June 2024):
Total protein — 56.2 g/L; urea — 2.2 mmol/L;
creatinine — 38.7 mcmol/L; C-reactive protein —
9.48 mg/L,; total bilirubin — 25.2 mcmol /L; direct
bilirubin — 10.00 mcmol/L; indirect bilirubin —
15.20 mcmol/L; potassium — 4.20 mmol/L; sodi-
um - 137.4 mmol/L; chlorides — 108.7 mmol/L,;
glucose — 5.0 mmol/L; calcium — 2.28 mmol/L;
alanine transaminase (ALT) - 14 IU; aspartate
transaminase (AST) — 28 TU.

Coagulogram (day 17, 6th June 2024): pro-
thrombin time — 13.8 seconds; prothrombin in-
dex - 90.5%; international normalized ratio
(INR) - 1.16; activated partial thromboplastin
time (APTT) - 32.3; fibrinogen — 1.60 g/L; D-di-
mer — 570 ng/mL.

Stool culture (day 19, 8t June 2024): no patho-
genic enterobacteria were detected.

Nasopharyngeal smear culture (day 19, 8th June
2024): no pathogenic microorganisms detected.

The child was consulted by a neurologist: no
other neurological symptoms were detected ex-
cept for anisocoria. The child was examined by
an ophthalmologist: OD=0S. Optical media are
transparent. Fundus: optic discs are pale pink,
monotonous, more pale; borders are clear. Phy-
siological escalation is present. Vessels 2:4. The
macula is without abnormality.

The child had persistent two-line cytopenic
syndrome (thrombocytopenia, anemia). In this
regard, a differential diagnosis was made with
autoinflammatory syndrome, Multisystem In-
flammatory Syndrome (MIS-C), and viral and
bacterial infection — sepsis — was not excluded.

Because of bradycardia of 84-96 beats/min,
rapid fatigue of the child during breastfeeding,
carditis was suspected. Echocardiographic exa-
mination on day 16 (5th June 2024): descend-
ing aorta pressure gradient 12 mmHg. Abdominal
aorta — pulsatile blood flow. Pericardial layers:
separation along the front wall is slit-like. The
course of the main vessels is normal. Myocardi-
al walls are not thickened. Contractility is good.
Patent foramen ovale is 4.0 mm without over-
loading of the right heart, tachycardia was noted:
heart rate — 177 b/min. Ejection fraction — 64%.
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Pulmonary artery valve pressure is 4 mmHg.
Tricuspid valve: physiological regurgitation.

As treatment was poorly effective, tests were
prescribed to exclude cytomegalovirus, herpes
simplex, and parvovirus infections.

Day 29, June 18th; 2024: PCR test of blood:
PVB19 DNA was detected; CMV DNA was not
detected.

Day 29, June 18th, 2024: Western blot analy-
sis of anti-PVB19 antibodies: antibodies to viral
antigen VP1 (anti-VP1) - positive; antibodies
to viral antigen VLP (anti-VLP) — doubtful; an-
tibodies to viral antigen VP2 (anti-VP2) — ne-
gative; anti-NS1 — negative; Conclusion: Immu-
noglobulins G (IgG) to PVB19 by immunoblot
method are positive.

Day 29, June 18th; 2024: Antinuclear anti-
bodies — 1.3.

Serologic tests (IgG) were positive for the fol-
lowing infections: toxoplasmosis, rubella, and her-
pes simplex virus type %. It is explained by trans-
placental transmission of maternal antibodies and
gives grounds to exclude congenital infection.

The following immunological tests were per-
formed to exclude immunodeficiency:

Day 29, June 18th; 2024: Granulocytes — 28.7;
Monocytes - 14.9%; Lymphocytes — 56.4%;
Lymphocytes — 5.73x109/L; Total T-Lympho-
cytes — 53.2%; T-helpers — 39.0%; T-helpers —
2.24x109/L; T- cytotoxic lymphocytes — 12.8%;
T-cytotoxic lymphocytes activated - 0.49%;
T-helpers / T-cytotoxic lymphocytes — 3,05;
Double-Positive T lymphocytes (DPT-L) -0,1%;
Double-Negative T lymphocytes (DNT-L) -
1,6%; T-cells with NK-like cytotoxic phenotype
(TNK-cells) — 1.9%; Activated T-cells — 1%,; ab-
T-cells —98.22%.

Naive T-helpers (CD45+CD4+CD45RA+C-
D45R0-) 80.73%; Memory T-cells (CD45+CD4+C-
D45RA- CD45RO+) 13.08%; Activated T-helper
cells (CD45+CD4+CD45RA+CD45RO+) — 6.02;
Activated T-helper cells (late activation) (CD45+C-
D4+HLA-DR+) — 0.72; Activated T-helper cells
(early activation) (CD45+CD4+25+) - 10.49;
Regulatory T-cells (CD45+CD4+CD25brightCD-
127neg) — 10.7; T-cytotoxic lymphocytes (CD45+C-
D3+CD4-CD8+) - 0.73; yd-T-cells (CD45+C-
D3+TcRab-TcRyd+) — 1,55; Total B-lymphocytes
(CD45+CD19+) — 433%; Total B-lymphocytes
(CD45+CD19+) - 2.480%; Bi-cells (autoreac-
tive) (CD45+CD19+CD5+) — 19.7%; B2-cells (na-
ive) (CD45+CD19+CD5-CD27-) - 78.6; mem-
ory B-cells (CD45+CD19+CD5-CD27+) — 1.7;
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General NK-cells (LGL) (CD45+CD3-CD16+
56+) — 2.3%; General NK-cells (LGL) (CD45+CD3-
CD16+56+) — 0.132%.

25-hydroxyvitamin D (25(OH)D) (Day 28, June
17th, 2024): 17.7 ng/mL.

Blood culture (Day 30, June 19th, 2024): nega-
tive.

Day 30, June 19th, 2024: Autoantibodies
to double-stranded DNA, IgG (ADNA II) -
12.6 (negative); Triglycerides — 0.93 mmol/L
(normal).

Day 36, June 25th; 2024: Cryoglobulin — 279
units (normal — 0-16 units).

Day 37, June 26th, 2024: Reticulocytes — 1.8%
(normal — 0.2-1.0%).

Urine culture (Day 38, June 27th, 2024): negative.

Results of instrumental examinations

Chest X-ray (day 25, June 14th, 2024). The
lung fields are homogeneously pneumatized. The
sinuses are empty. The borders of the heart are
within normal limits. The distal end of the cathe-
ter is in the projection of the superior vena cava.

Chest X-ray (Day 50, July 9th, 2024). Pulmo-
nary fields without clear signs of focal and dif-
fuse changes. The sinuses are empty. The heart
shadow is within normal limits.

Ultrasound examination of lungs (day 31, June
20th, 2024). Right lung: the pleural layers are
not compacted. The excursion of the visceral
pleura is observed between the pleural layers; no
fluid is detected in the places accessible for in-
spection. In the intercostal spaces, single B lines
are visualized, up to 3 (normal up to 3). No con-
solidation foci are detected. Left lung: the pleu-
ral layers are not compacted. Excursion of the
visceral pleura is observed between the pleural
layers; no fluid is detected in the places acces-
sible for inspection. In the intercostal spaces,
single B lines are visualized, up to 3 (normal up
to 3). There are no foci of consolidation. Con-
clusion: No signs of interstitial edema, no sub-
pleural consolidation foci were found. Access to
the subclavian area is partially restricted. In the
places accessible for examination, no additional
formations are detected. The blood flow in the
subclavian vein at the level of the sternoclavi-
cular junction is not impaired.

Echocardiographic examination (day 31, June
20th, 2024): descending aorta pressure gradient
6 mmHg. Blood flow is pulsating. Pericardial
layers are without abnormalities. The course of
the main vessels is normal. Myocardial walls are
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not thickened. Total contractility is good. Pa-
tent foramen ovale is 2.5 mm. Ejection fraction
is 64%. Pulmonary artery valve pressure is 4
mmHg.

Multidetector computed tomography of the
head (MDCT) (day 25, June 14th; 2024): The
examination was performed without contrast
enhancement. No bone integrity disorders or
bone-destructive changes were detected. The
median structures of the brain are not displaced.
The differentiation of gray and white matter of
the brain is preserved. Spaces containing cere-
brospinal fluid are not extended. No additional
masses in the brain and orbits were found. Nasal
passages are free. Pneumatization of the para-
nasal sinuses is preserved. The pneumatization
of the mastoid cells of the temporal bones and
middle ear cavities is unchanged. The auditory
ossicles are differentiated.

Neurosonography (day 25, June 14th, 2024):
The echogenicity of brain tissue is normal. No
displacement of median structures was detected.
Gyri and sulci are clear and well-formed. The
thalamus and subcortical ganglia have homoge-
neous, normal echogenicity. The 3rd ventricle is
4.2 mm wide. The 4th ventricle is not dilat-
ed. Lateral ventricles: normal. Vascular plexus-
es: symmetrical, smooth contours, homogeneous
structure. The right ventricle is homogeneous,
and the contour is clear. Left ventricle — homo-
geneous, clear contour — Large cistern is normal
(5—14 mm). The interhemispheric gap is normal.
Subarachnoid spaces along the convexal surfac-
es: right — 3 mm, left — 3 mm. Subependymal
zones — echogenicity is not changed. Periven-
tricular areas — echogenicity slightly increased.
Cerebellum - echogenicity not changed, struc-
ture preserved.

The child stayed in the ICU for 6 days (from
June 6th, 2024, till June 12th; 2024), after that
he was transferred to the hematology depart-
ment with platelets 20x109/L.

Results of the CBC during hospitalization in the
hematology department are summarized in Table 2.

The child received pathogenetic therapy for
immune thrombocytopenia (pulse-therapy with
prednisolone for 1 week, with a gradual dose re-
duction of prednisolone dose to 2 mg/kg/day); in-
travenous infusion of Ringer's solution, normal sa-
line, and glucose. There was no response to treat-
ment. The thromboconcentrate was transfused.

The intravenous immunoglobulin 10% was
administered: 25 mL (1.25 g) on June 6th, 2024,
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and on June 7th; 2024, 50 mu (2.5 g) — on July 1,
2024. The platelet count increased slightly and
remained at 50x109/L.

Biochemical blood test July 7th, 2024 (Day 37):
iron — 17.26 mcmol/L; ferritin — 177.0 ng/mL,;
C-reactive protein — 154.5 mg/L (normal <5 mg/L).

Anti-SARS-CoV-2 IgG against the S Protein —
>200, this was interpreted as maternal antibod-
ies. PCR from the oropharynx for SARS-CoV-2
DNA was negative.

Immunological blood test (July 12th, 2024
(day 42): IgG - 8,1; IgA - 0,9; [gM — 0,2. IgE
total — 15.2 TU/mL. July 18th; 2024 (day 48):
IgE total — 3.97 IU/mL; Antinuclear antibo-
dies — 0.5; Potassium - 3.36 mmol/L; folic
acid — 17.9 ng/mL,; ferritin — 33.2 ng/mL.

Blood group test July 7th; 2024 (Day 37):
A (IT) Rh (+) - positive.

Coombs test July 12th) 2024 (day 42): nega-
tive.

Biochemical blood test (July 31 2024, day 61):
Total protein — 72.3 g/L; urea — 1.9 mmol/L;
creatinine — 35 mcmol/L; C-reactive protein —
7.17 mg/L; total bilirubin — 13.80 mcmol/L; di-
rect bilirubin — 2.25 mcmol/L; indirect biliru-
bin — 11.55 mcmol/L; potassium — 4.12 mmol/L;
sodium — 135.4 mmol /L; chlorides — 111.3 mmol /L
glucose — 5.1 mmol/L; lactate dehydrogenase
(LDH) - 378 U/L,; iron — 11.48 mcmol/L; ALT -
24 1U; AST - 29 1U.

Coagulogram (July 31, 2024, day 61): pro-
thrombin time — 11.9 sec; prothrombin index —
105.0%; INR - 0.99; APTT - 24.9; fibrinogen —
2.22 g/L. D-dimer - 180.9 ng/mL.

Immunological blood test (July 31, 2024, Day
61): IeG - 58 g/L; IgA - 0.2 g/L; IgM - 0.3 g/L.

Blood test (July 31, 2024, Day 61): Procalci-
tonin — 1.1 ng/mL.

There was no consistently positive response
to pathogenic therapy, so a bone marrow punc-
ture was performed: Bone marrow aspirate (July
18th, 2024, day 48): The preparations are hy-
pocellular (all cell lines are proportionally nar-
rowed, the content of lymphocytes is increased,
fragments of bone marrow reticulum are not de-
tected). The blast cells are heteromorphic, mega-
karyocytes of 2—3 stages of maturation, without
signs of functioning. Dyspoesis is not expressed.
Hemophagocytosis is not detected. Anaplastic
cells are not detected.

Immunocytological test July 23rd, 2024 (day
53): No evidence of systemic hematologic disease
was found in the material provided. The evalua-
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tion of the megakaryocytic germ is inadequate due
to the blood in the aspirate. An immunocytologic
study of peripheral blood lymphocyte populations
may be appropriate.

Myelogram (July 23rd, 2024, Day 53): Con-
clusion: Granulocytic cell line is preserved, with
signs of dyspoiesis (hypogranularity, vacuoliza-
tion of the cytoplasm of cells of the maturing
and mature granulocytes). The erythroid cell
line is narrowed, of normoblastic type. Mega-
karyocytic cell line is narrowed, single mega-
karyocytes, microforms are determined, and
platelet aggregation in preparations. With a low
number of cellular elements in the bone mar-
row preparation, the preservation of the granu-
locytic cell line of hematopoiesis with expressed
signs of dyspoiesis is determined. The number of
monocytes is increased. The relative number of
blast cells is 1.0%.

Wiskott—Aldrich syndrome was suspected,
but diagnostics were not performed in Ukraine.
To identify genetic predictors of anemia, the
child was tested in the medical genetics labora-
tory of the National specialized children's hospi-
tal «OHMATDYT». A molecular genetic study
was conducted using the method NGS (type of
analysis Custom-panel Congenital anemias on
the platform Ion GeneStudio S5), result: variants
of pathogenic significance identified: gene HFE
NM_000410.4 (gene-associated phenotype — he-
mochromatosis type I), a variant of reconstruction
¢.187C>G (p.His63Asp), heterozygous status. Ac-
cording to the test results, no genetic predictors of
anemia were identified.

Based on complaints, medical history, clinical
and laboratory data, the following final diagno-
sis was established: Acute parvovirus infection
(DNA of PVB16 positive by blood PCR), severe
course. Acute thrombocytopenic purpura. Ane-
mia of complex genesis, severe form. Complica-
tions: Hypofibrinogenemia.

After examination and treatment, the child
was discharged home on day 72 with improved
condition under the supervision of a family doc-
tor. At discharge, hemoglobin was 139 g/L,
thrombocytes 139x109/L.

3 months after discharge from the hospital (Day
107, November 5th, 2024), the overall condition
of the boy was good, platelets were 130x109/L,
hemoglobin 135 g/L, erythrocytes 4.2x1012/L.
5 months later (Day 167, January 2rd, 2025), test
results are as follows: thrombocytes 190x109/L,
hemoglobin 142 g/L, erythrocytes 4.5x1012/L.
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CLINICAL CASE

Our case is notable for the severe course of
acute parvovirus B19 infection in a previous-
ly healthy 3-month-old infant, presenting with
profound anemia and refractory thrombocyto-
penia. Given the early age of onset, congenital
infection had to be excluded, and immunologi-
cal testing confirmed the absence of immunode-
ficiency. The child’s thrombocytopenia did not
respond to pathogenetic therapy, which argues
against primary I'TP and supports its secondary
nature, triggered by PVB19 infection. The po-
sitive ANA test suggests an autoimmune contri-
bution to the hematologic abnormalities.

In our case, the unusually severe thrombocy-
topenia and lack of treatment response may be
associated with age-related immaturity of the
immune system in the first six months of life.
The elevated antinuclear antibody level further
indicates the possible involvement of an autoim-
mune mechanism in this complication.

In the review by Kerr JR. (2015) cases of
thrombocytopenia in patients with PVB19 in-
fection, including those with experimental in-
fection with PVB19, have been described [7].
B19-associated thrombocytopenia can occur in
isolation or simultaneously with the involve-
ment of other blood cell lines in children and
adults. The incidence of thrombocytopenia in
PVB19 infection is higher in immunosuppressed
individuals. Thrombocytopenia was detected in
21% of cases among 98 patients with PVB19 in-
fection after kidney transplantation [2,5,7,10].

The frequent hematological manifestations of
PVB19 infection are due to the presence of a
large number of PVB19 receptors in the bone
marrow. Since the infection affects early pre-
cursors in the bone marrow (especially erythro-
cyte precursors), there is a progressive decrease
in the production of affected cells until an im-
mune response is formed, neutralizing the virus
and restoring bone marrow function. The du-
ration and intensity of hematological manifes-
tations depend on the half-life of the affected
precursors, bone marrow reserves, the patient's
immune status, and the presence of other hema-
tological diseases. In immunocompetent indivi-
duals without bone marrow diseases, the immune
response develops 10-14 days after infection, af-
ter which bone marrow function is restored. In
patients with impaired immune response (e.g.,
HIV patients) or concomitant hematological
diseases (e.g., hemolysis patients), the course of
the disease is more severe, with prolonged vire-
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mia, expressed bone marrow dysfunction, lead-
ing to delayed bone marrow recovery and corre-
sponding clinical consequences [1].

Although PVB19 infection is mostly asymp-
tomatic in immunocompetent patients, it can
manifest as ITP. PVB19 can trigger thrombo-
cytopenia through two mechanisms: central and
peripheral. Central thrombocytopenia is associ-
ated with PVB19 suppression of bone marrow
through the NS1 protein, which inhibits mega-
karyocytic colony formation. Whereas peripher-
al thrombocytopenia is an immunological phe-
nomenon explained by antiplatelet antibodies,
leading to platelet sequestration in reticuloen-
dothelial organs [1].
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Conclusion

Hematological complications determine the
severity of the course and prognosis of PVB19
infection. For these reasons, in young children,
considering the likelihood of thrombocytopenia
and anemia, for timely diagnosis, it is recom-
mended to determine IgM to PVB19 and con-
duct a PCR test to verify the diagnosis of PVB19
infection.

Severe hematological complications, in parti-
cular, TAC, develop after 3-4 weeks, so it is
essential to monitor the indicators of a com-
plete blood count in children after PVB19 in-
fection.
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