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Pesrome

CunapoMsbT Ha Makpodareanta aktuBaius (CMA) e )KMBOTO3aCTpallaBaiio yCjI0KHEHUE Ha
pEeBMAaTUYHUTE 3a00JIIBaHUS, KOETO 110 HESICHU TIPUYHUHU CE TIPOSIBSIBA MHOTO [10-YECTO MPH JIUIA
ChC CUCTEMEH IOBEHWICH uanonatuieH aprput. CMA e xunepuHgpiaMaTtopHO HapyIlIeHUE.
Xapakrepusupa ce ¢ MaHIUTONCHUS, YePHOAPOOHA HEIOCTATHYHOCT, KOATyJIONATHs 1
HEBPOJIOTUYHH CHMIITOMH M C€ CMATa, 4e € MPUYMHCHA OT aKTHBAIIUS M HEKOHTPOJIHpyeMa
nposudepanns Ha T aumdorutu u 106pe nudepeHnrpann Makpodaru, KOeTo BOIH
XeMOo(aromnuTo3a U CBPbXIPOIYKIUS HA IMTOKUHU.

Hue onmcBaMe HETOBUTE KIMHUYHU NIPOSIBU, HA-YECTHTE TPUTEPH, JTAOOPATOPHUTE
OTKJIOHEHHS], JTMarHOCTUYHUTE KPUTEPUU U JICUCHHUE.

KittouoBu nymu:cuHIpoM Ha MakpogareanHa akTUBalus, Jena

Macrophage activation syndrome in pediatric patients - basic characteristics, diagnostic and
therapeutic approach

K. Lisichki, V. Kenderova
Abstract

Macrophage activation syndrome (MAS) is a life-threatening complication of rheumatic disease
that, for unknown reasons, occurs more frequently in individuals with systemic juvenile
idiopathic arthritis. MAS is a hyper-inflammatory disorder. It is characterized by pancytopenia,
liver insufficiency, coagulopathy and neurologic symptoms and is thought to be caused by the
activation and uncontrolled proliferation of T lymphocytes and well-differentiated macrophages,
leading to widespread hemophagocytosis and cytokine overproduction.

We describe its clinical manifestations, most common triggers, laboratory abnormalities,
diagnostic criteria and treatment.
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AJieprusi KbM KOPTHKOCTEPOUIHU NPH CHUHAPOM Ha MaKpodareaana akTuBanus - 1Ba

KJIMHUYHH cJIy4yasi ¥ nperJiex Ha guteparypara. K. Jlucnuku, B. Kenaeposa. Ileguarpus,
2020, 2, 40-44.

Pesrome

Aneprust KbM KOPTUKOCTEPOUAM IIPU CUHJIPOM Ha MakpodareaiHa akTUBaLUs — 1Ba KIMHUYHU
cllydas Y IIperJie]] Ha JInTepaTypara

K. JIucuuku, B. Kenaepoa

CunnpombT Ha Makpogareanna aktusanus (CMA) e )KHBOTO3acTpaIiaBaIio
YCIIO)KHEHHE Ha peBMAaTUYHU 3200 sIBaHUS, KOETO 110 HEM3BECTHU IIPHYUHH CE CpeIlia M0-4eCTOo
IIPYU UHAUBUM ChC CUCTEMEH IOBEHWIICH uauonatuyeH aptputr. CMA ce xapakrepusupa c
xurnepuH(IaMaToeH CHHAPOM. M3sBsiBa ce ¢ MaHIMTONEH s, YepHOAPOOHA HEJOCTATHYHOCT,
KOAaryJomnaTus 1 HeBPOJIOTUYHU CUMIITOMH H CE CMSITa, Ye C€ MPUYMHSABA OT aKTUBHPAHE U
HEKOHTpOJMpaHa nposmdepanus Ha T-mumdoruru u 1odpe qudepeHnrpann Makpodaru, KOeTo
BOJIY JI0 IIMPOKO Pa3pocTpaHeHa XeMo(parounuTo3a U CBPbXIPOU3BOACTBO Ha IIUTOKHHU.

Peaknuure Ha CBPBXUYBCTBHTEITHOCT KbM KOPTHKOCTEPOH U Ca PEIKU B 00IIaTa MOITYJIAIs, HO
He ca HeoOMYaHU IPU BUCOKOPUCKOBU IPYIH KAaTO MALMEHTH, KOUTO MOTy4aBaT MOBTapALIH ce
W/WIIM BUCOKHU J03U KOPTHUKOCTepouu. PeaknnuTe Ha CBpbXYyBCTBUTETHOCT KbM CTEPOUIH CE
pa3fensaT Hail-o01I10 Ha JIBE KaTeropHH: He3a0aBHU PeaKlui, OOMKHOBEHO Bb3HUKBAIIM B
paMkuTe Ha 1 yac cie npuiaraHe Ha JeKapCcTBOTO, M He3a0aBHU peakIM, KOUTO e MPOsIBSIBAT
IIOBEYE OT Yac CJIeJ IpuiIarate Ha jekapcTBoTo. Ilocnennara rpymna e mo-4ecTo cpenjasa.
CBpBbX4yBCTBUTEIHOCTTA KbM CTEPOHIU CE CBBbp3Ba ¢ Meauupana ot IgE aneprus tum |,
BKJIIFOUMTENHO aHapminakcus. O0miara 4ecToTa Ha CBPbX4YyBCTBUTEITHOCT KbM CTepou Iy Tul I ce
ouensBa Ha 0,2-0,5 %. B Ta3u cratus cpoliiaBame 3a 1Ba ciyyasi Ha ajleprusi KbM CTEPOUIH U
CMA. Cnyyaii 1 npencrasst 3-rOQUILIHO MOMUYE € aleprysi KbM METUIIIPEIHU30JIOH CIIEN
IyJIcoBa Tepanus. JIedeHnero npoabiku ¢ nekcamerazoH. Cinyydaid 2 e 10-roquniHo Momue ¢
aJIepryus KbM METWIINPEAHU30JI0H U AEKCAMETA30H ChILO CIIe MMyJic Tepanus. JleueHuero
IIPOABIKU C HUMKIOCIOPUH A UM IpeJHU30J0H. 1 aBere aena ce noBausBaT 100pe 0T OCHOBHOTO
3aboJsiBaHe, 6e3 ajJepruyHH MPOsBU.

KHIOHOBH ,Z[yMI/I: CI/IHI[pOM Ha aKTI/IBI/IpaHe Ha MaKpoq)ar U, aneprml KBbM KOpTI/IKOCTCpOI/IIlI/I, acna
Abstract

Allergy to corticosteroids in macrophage activation syndrome — two clinical cases and review of
the literature

K. Lisichki, V. Kenderova

Macrophage activation syndrome (MAS) is a life-threatening complication of rheumatic
disease that, for unknown reasons, occurs more frequently in individuals with systemic juvenile
idiopathic arthritis. MAS is a hyper-inflammatory disorder. It is characterized by pancytopenia,



liver insufficiency, coagulopathy and neurologic symptoms and is thought to be caused by the
activation and uncontrolled proliferation of T lymphocytes and well-differentiated macrophages,
leading to widespread hemophagocytosis and cytokine overproduction.

Hypersensitivity reactions to corticosteroids are rare in the general population, but they
are not uncommon in high-risk groups such as patients who receive repeated and/or high doses
of corticosteroids. Hypersensitivity reactions to steroids are broadly divided into two categories:
immediate reactions, typically occurring within 1 hour of drug administration, and non-
immediate reactions, which manifest more than an hour after drug administration. The latter
group is more common. Steroid hypersensitivity has been associated with type | IgE-mediated
allergy including anaphylaxis. The overall prevalence of type | steroid hypersensitivity is
estimated to be 0,2-0,5 %. In this article we report two cases of steroid allergy and MAS. Case 1
was a 3 year old girl with an allergy to methylprednisolone after puls therapy. The treatment was
continued with dexamethasone. Case 2 was a 10 year old boy with allergy to methylprednisolone
and dexamethasone also after puls therapy. The treatment was continued with cyclosporine A
and prednisolone. Both children have a good response to the underlying disease, without allergic
manifestations.

Key words: Macrophage activation syndrome, allergy to corticosteroids, children

Cunapom Ha makpodareajiHa akTuBanus B 1ercka sb3pact. K. JIlucuukn, B. Kenneposa.
IIpakTnyecka nexuarpus, 2020, 5, 6-9.

Cunapom Ha MakpodareaaHa aKTUBAIUS B I€TCKa Bb3pacT
K. JIucuuku, B. Kenaepoa
Pesrome

CunapombT Ha MakpodareanHa aktubanus (CMA) e )kuBOTO3acTpalliaBallo ycioKHEHHEe Ha
peBMaTHYHUTE 3a00JIsIBaHUs, KOETO IO HESCHU MPUYMHH C€ IPOSABSIBAa MHOT'O TIO-YECTO MPHU JIHIa
ChC CUCTEMEH IOBEHWJIEH uanonatudeH aprput. CMA e xunepuHgiaaMaTopHO HapylIeHue.
XapakTepusupa ce ¢ MaHIUTOINEHNUs, Y4ePHOAPOOHA HEJOCTAThUHOCT, KOAryJIonaTus u
HEBPOJIOTUYHH CUMITOMH U CE€ CMATA, Y€ € MPUYMHEHA OT aKTUBALM U HEKOHTPOJINpyeMa
nponudepanns Ha T mumdonuT u 106pe TudepeHrpaH Makpoharu, KOeTo BoAU
xemo(aronnuTo3a U CBPbXNPOAYKIUS HA IUTOKUHU.

Hue onncBaMe HETOBUTE KIMHUYHU IMpOsIBH, Hali-uecTuTe TpUTrCpH, J'Ia60paTOpHI/ITe
OTKJIOHCHHA, TUArHOCTHUYHUTE KPUTCPUU U JICUCHUC.

KirouoBu mymu:cuHIpoM Ha MakpodareaaHa akTUBAIIHS, JIe1a



Macrophage activation syndrome in pediatric patients
K. Lisichki, V. Kenderova
Abstract

Macrophage activation syndrome (MAS) is a life-threatening complication of rheumatic disease
that, for unknown reasons, occurs more frequently in individuals with systemic juvenile
idiopathic arthritis. MAS is a hyper-inflammatory disorder. It is characterized by pancytopenia,
liver insufficiency, coagulopathy and neurologic symptoms and is thought to be caused by the
activation and uncontrolled proliferation of T lymphocytes and well-differentiated macrophages,
leading to widespread hemophagocytosis and cytokine overproduction.

We describe its clinical manifestations, most common triggers, laboratory abnormalities,
diagnostic criteria and treatment.
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Pesrome

Cunzapom Ha MakpogareaaHa akTUBaIMs IPOBOKUPaH oT MHpekuus ¢ Mycoplasma pneumoniae
B JIETCKA Bb3PACT — KIIMHUYEH cy4ail

Kanun JIucnuku, Becennna Kenaeposa
ACK bonnnna Tokyzaa, KimnHuka o neguartpus

CuHIpOMBT Ha MakpodareanaHa akTUBAIIMS € PSIIKO, B TIOBEUETO CIydau
KUBOTO3aCTpAIlIaBaIl0 ChCTOSHUE, KOETO CE€ XapaKTepu3npa ¢ eKCIIeCHBHA Bh3MaIuTeTHa
peaxius, IbJKala ce Ha HEKOHTPOIUPaH U AUCPYHKIIMOHAIEH UMYHEH OTTOBOP, BKJIFOYBAIIL
MPOIBIDKUTENHA aKTUBaIus Ha T-nmuM@onuTu 1 Makpodaru, KOeTo BOAM 10 MacHBHA
XHUMEepCeKpenus Ha MporuH(IaMaTOpHU IUTOKMHU. Pa3BrBa ce Hali-uyecTo KaTo YCIOKHEHHUE Ha
ABTOMMYHHU pPEBMAaTUYHH 3a00JsIBAaHUS, MaKap 4€ U peauiia HHPEKIIMO3HU areHTH Morar Ja
noBenar 1o pazputue Ha MAS. [IpencraBsimMe Mmomuye Ha 12 roguHu, ¢ BpOJ€Ha XUIIOIJIa3u Ha
OYHUS HEPB, IIPH KOETO I10 MMOBOJ Ha (heOPHUITUTET, KallUINIA, PEHTTCHOBU TIPOMEHH 3a
JIECHOCTpaHHA MMTHEBMOHUS U nojioxkutennu UrM anTutena cpenry Mycoplasma pneumoniae ce
npue, 4e ce Kacae 3a MUKOIIa3MeHa ITHEBMOHUS. B orrbiiHeHne ce ycTaHOBHUXa OOPHB,
XernaroMeranus, TuMpaacHOMEralinsl, KaKTO ¥ IPOMEHH B JTJa00paTOPHUTE IMOKA3aTEIH:
tpombonuronenus /Platelet count 89 x 109 /L/, tpancamunazemus /Aspartate aminotransferase
228 U/L/, xuniepdpeputrnemus /1844 ng/ml/, tpurmunepuan - 1,1 mmol/l/, pudpunoren - 3,2
g/1, nonoxurennu D- gumepu. B3 ocHOBa Ha onucaHUTE MPOMEHU Ce MpUE, Ye ce Kacae 3a
CHUHIpPOM Ha MakpodareanaHa akTUBalMs IPoBOKUpaH oT Mycoplasma pneumoniae. 3aro4yHarara
Tepamnus ¢ MyJCOBH 103U KOPTUKOCTEPOU U IUKIIOCIIOPUH, B ChUETaHUE C €THOJIOTUYHA



Tepanus ¢ XMHYJIOHOB aHTHOMOTHK JIOBEI0XA JI0 CTAOMIIM3HPAHE B KIIMHUYHOTO ChCTOSIHHE U
HOpMaJIM3MpPaHe Ha IPOMEHEHHTE JJa00paTOpHUTE MoKa3aTesid 32 MAS, ¢ U3K/II0YeHHE Ha
dheputuH U TpoMOOIIMTH. BKiTtouBaneTo Ha aHTU-IL-1 —perienTopeH aHTaroHUCT JOBEAE 110
TpaiHO HOpMAIM3UPAHE HAa CEPYMHUTE HUBA Ha (PEPUTHH M MTO3BOJIM CITUPAHE HA JICYCHUETO C
IIUKIIOCTIOPHH.

KitouoBu nymu: cuHapoMm Ha MakpodareanHna aktuBanus, Mycoplasma pneumoniae, 1eTcka
BB3pacT

Abstract

Macrophage activation syndrome: a report of a case triggered by Mycoplasma pneumoniae
infection in childhood

Kalin Lisichki, Veselina Kenderova
Acibadem City Clinic Tokuda Hospital, Pediatric Department

Macrophage activation syndrome (MAS) is a rare, life-threatening condition, characterized by
excessive inflammation due to uncontrolled and dysfunctional immune response — a continuous
activation of T-lymphocytes and macrophages, leading to hypersecretion of proinflammatory
cytokines. It is most commonly reported to occur in rheumatic diseases. However, development
of MAS can be triggered by numerous infectious agents. We present the clinical case of a 12-
year old girl with congenital bilateral optic nerve hypoplasia, in whom based on fever, cough,
chest X-ray findings of right-sided pneumonia and positive IgM antibodies to Mycoplasma
pneumoniae, a diagnosis of mycoplasma pneumonia was made. In addition, rash, hepatomegaly,
lymphadenopathy and laboratory changes — thrombocytopenia (PLT 89x109/1), elevated
transaminases (Aspartate aminotransferase 228 U/L), hyperferritinemia (1844 ng/ml),
hypofibrinogenemia (3.2 g/l), positive D-dimers, were found. Based on the described findings, a
diagnosis of macrophage activation syndrome, triggered by Mycoplasma pneumoniae was made.
The initiated treatment with intravenous Methylprednisolone pulse therapy and Cyclosporine in
combination with definitive antibiotic therapy resulted in clinical improvement and
normalization of lab parameters, except ferritin value and platelet count. Addition of a
recombinant IL1R antagonist resulted in continuously stable ferritin levels and cessation of
cyclosporine therapy.
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Abstract

Macrophage activation syndrome (MAS) is a rare, life-threatening condition, characterized by
excessive inflammation due to uncontrolled and dysfunctional immune response — a continuous
activation of T-lymphocytes and macrophages, leading to hypersecretion of proinflammatory
cytokines. It is most commonly reported to occur in rheumatic diseases. However, development
of MAS can be triggered by numerous infectious agents. We present the clinical case of a 12-
year old girl with congenital bilateral optic nerve hypoplasia, in whom based on fever, cough,
chest X-ray findings of right-sided pneumonia and positive IgM antibodies to Mycoplasma
pneumoniae, a diagnosis of mycoplasma pneumonia was made. In addition, rash, hepatomegaly,
lymphadenopathy and laboratory changes — thrombocytopenia (PLT 89x109/1), elevated
transaminases (Aspartate aminotransferase 228 U/L), hyperferritinemia (1844 ng/ml),
hypofibrinogenemia (3.2 g/l), positive D-dimers, were found. Based on the described findings, a
diagnosis of macrophage activation syndrome, triggered by Mycoplasma pneumoniae was made.
The initiated treatment with intravenous Methylprednisolone pulse therapy and Cyclosporine in
combination with definitive antibiotic therapy resulted in clinical improvement and
normalization of lab parameters, except ferritin value and platelet count. Addition of a
recombinant IL1R antagonist resulted in continuously stable ferritin levels and cessation of
cyclosporine therapy.
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Abstract

Background: Macrophage activations syndrome (MAS), a hemophagocytic syndrome, is a
complication of rheumatic diseases, seen most frequently in children with systemic juvenile
idiopathic arthritis. MAS is rarely reported in juvenile dermatomyositis (JDM). MAS can be
triggered by various factors including infection or malignancy.

Case Presentation: We report a clinical case of a 9-year-old girl who presented, after sunlight
exposure, with proximal muscle weakness, characteristic cutaneous changes including heliotrope
discoloration of the eyelids with periorbital edema and Gottron’s papules. Based on the clinical
signs, a diagnosis of JDM was suspected. Creatine kinase level was not elevated, though
characteristic pattern of muscle involvement was seen on thigh muscles magnetic resonance
imaging. The patient also had alopecia, aphtous stomatitis, and subtle arthritis with flexion
contractures at the elbows and knees. Furthermore, a fall in the complete blood count was
observed (with platelet count of 116 x 109/L). A positive test for herpes simplex virus was
detected. In addition, jaundice and hepatosplenomegaly were observed. The laboratory studies
revealed hepatitis and hyperferritinemia (ferritin 1502 ng/ml). As a result, a diagnosis of JDM,
complicated by MAS was established. Pulse therapy with intravenous methylprednisolone and
immunoglobulin was started.



Conclusion: MAS is a life-threatening condition and may progress to multiple organ failure.
MAS is a rare complication of JDM. Therefore, early recognition and immediate therapeutic
intervention are critical for the effective management of MAS.

Keywords: Macrophage Activation Syndrome; Juvenile Dermatomyositis; Triggers; Case
Report



