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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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DIAGNOSIS OF AN ALLERGIC REACTION TO ANTIBIOTICS IN AN PATIENT WITH
ACTIVE HUMAN HERPESVIRUS 4, -6 TYPE INFECTION (CLINICAL CASE)

S. Zubchenko, A. Havrylyuk, M. Lomikovska, 1. Kril, S. Chuiko

Danylo Halytsky Lviv National Medical University.

Abstract. Beta-lactam antibiotics (BLAs) can provoke drug
hypersensitivity reactions, particularly delayed-type reactions.

This article presents a case of drug allergy with manifestations
of Stevens-Johnson syndrome (SJD) in a 42-year-old man with
yersiniosis and active herpesvirus -4, -6 types, who received
amoxacillin with clavulanic acid. The patient underwent a basophil
activation test (BAT) for BLAs, and a positive result was found for
both amoxacillin and 2nd and 3rd generation cephalosporins.

On the example of a clinical case, probable pathogenetic
mechanisms of the risk of the appearance of immediate-type
hypersensitivity reactions in persons with active herpesvirus
-4, -6 type infection are shown. The possibility of using the
cellular BAT for the diagnosis of delayed-type hypersensitivity
reactions and for the diagnosis of cross-reactions to antibiotics
has also been demonstrated.

Key words. Drug hypersensitivity reactions, Stevens-Johnson
syndrome, basophil activation test, human herpesvirus -4, -6,
types antibiotics cross-reactions.

JAUATHOCTHUKA AJUIEPT HYECKOU PEAKIIUN
HA AHTUBUOTUKU B IMMAIIUEHTA C AKTHUBHOM
TEPIIECBUPYCHOU WH®EKIWEWA -4, -6 THUIA
(KIMHUYECKHUI CJTYUYAI)

C. 3youenko, A. I'aBpuiiok, M. JlomukoBckas, U. Kpuab,
C. Yyiixo

JIb806CKUTI  HAYUOHANbHBILL  MEOUYUHCKULL  YHUBEpCUmem
umenu Januuna I anuyrxozo

PE3IOME. bera-naktamHubie AHTUOMOTHKHU

(BJIA)

MOTyT MPOBOLMPOBATh pEAKLUU TI'MIIEPYYBCTBUTEIBHOCTU
K JIGKapCTBEHHBIM IIpelnaparaM, B YaCTHOCTH, peakLUu
3aMeJJIEHHOT O THIIA.

B nanHOM  craThe IpEnCTaBICH  Cllydall  pa3sBUTHSL

MEIMKaMEHTO3HOW aJuIeprud C TPOSBICHUAMH CHHIPOM
Crusenca-/[xxoncona (CCJ]) y 42-metHero My>XYHMHBI C
HUEPCHHHO30M M aKTUBHOI IrepriecBUpyCHOM uH(pekuueit -4, -6
THUIIA, II0Jy4YaBLIETO aMOKCALIWIIIMH C KJI1aBYJIOHOBOM KUCIOTOM.
[Mauuenty npoBeneH Tect aktuBaiyu 6azopuios (BAT) k BJIA
U BBISBJICH MTOJIOKUTEIBHBIN Pe3yIbTaT Kak K aMOKCAlWJUTHHY,
TaK ¥ K uedanocnoprHam 2 ¥ 3 MoKoJICHHUH.

Ha mpumepe KIMHHYECKOro cirydyas MOKa3aHBI BO3MOXKHBIE
MaTOT€HETHYECKHE MEXaHM3MbI PHUCKA TOSIBICHHUS peakLuit
THIEPUYyBCTBUTEIIBHOCTH HEMENJIEHHOTO0 THMNA Yy JIHI[ C
aKTHBHOW reprecBUpyCcHOM uH(pekuuei -4, -6 tuma. Taroke
ObUla MPOJEMOHCTPUPOBAaHA BO3MOKHOCTH HCIOJIB30BAHUS
BAT nnd n[uMarHoCTUKM peakiuid THUIepudyBCTBUTEIBHOCTU
3aMEJJIEHHOTO THUIIA M JHarHOCTUKU MEPEKPECTHBIX Peaxiui
Ha aHTHOMOTHUKU.

KiroueBble cioBa. Peakiuu Trunep4yBCTBHTEIBHOCTH K
JIEKapCTBEHHBIM TNpenapartam, cuHapom CtueHca-/[xoHcoHa,
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THUIIA, aKTUBAIUK 0a30(IIOB, BUPYCHI reprieca 4eaoBeka -4, -6,
THIIa IIEPEKPECTHBIC PEaKIIMK Ha aHTHOMOTHKH.

Introduction. Beta-lactam antibiotics (BLA) are the first-
choice antibiotics to treat the majority of bacterial infections
[1,2] which can provoke drug hypersensitivity reactions
(DHRs). BLA induces hypersensitivity reactions via specific
immunologic mechanisms in all age groups [3].

Antibiotic therapy often can result in immediate-type
hypersensitivity reactions [4]. DHRs can be realized by IgE-
mediated or non-IgE-mediated mechanisms. IgE-mediated
mechanisms are mediated by drug-specific IgE via an immune
response to a hapten/carrier complex [5]. To non-IgE-mediated
DHRs attribute next important immunologic mechanisms: 1)
Fas-associated death domain protein (FADD) on keratinocytes
leads to the extensive necrosis of epidermal cells in individuals
with  Stevens-Johnson syndrome (SJS)/toxic epidermal
necrolysis (TEN); 2) drug-specific cytotoxic T lymphocytes
(CTL) and natural killer (NK) cells play more important roles
in the keratinocyte death in SJIS/TEN; 3) the cytokines TNF-a,
IFN-y, TARC, IL-15 plays a crucial role in SJIS/TEN, drug
reaction with eosinophilia and systemic symptoms (DRESS)/
DHRs, and acute generalized exanthematous pustulosis
(AGEP). The syndrome-specific effector cells: cytotoxic CD8+
T cells, NK cells producing the cytotoxic molecules, which
cause extensive keratinocyte death and skin lesions in patients
with SIS/TEN, moreover, the regulatory T cells (Tregs) in SJS/
TEN are inadequate [6]. Immediate reactions are most frequent
when antibiotics are applied, and their stages and methods of
diagnosis are thoroughly researched and described [7].

Basophils together with tissue-resident mast cells can be
triggered in ways that are IgE-dependent and IgE-independent.
Cross-linking of the surface-bound high-affinity IgE receptor
(FceRI) will generally occur via (glyco) proteins, chemical
allergens, or autoantibodies mounted against the FceRI or
membrane-bound IgE antibodies. If not IgE-dependent,
activation will mainly result from the coupling of receptors with
endogenous (e.g., cytokines, anaphylatoxins, chemokines, IgG,
and neuropeptides) or exogenous (e.g., pathogen-associated
molecular patterns) substances [8,9].

The presence of chronic forms of viral infections is a risk
factor for DHRs. They act in direct and indirect manners.
Herpesviruses are associated with a break of immunoregulation
and the formation of immunopathologic syndromes. Epstein-
Barr virus (EBV) and human herpesvirus 6 (HHV-6) reactivation
in patients with DHRs may increase T cell activity and induce
the synthesis of proinflammatory cytokines (TNF-a and IL-6).
The sequential reactivations of several viruses (HHV-7, EBV,
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cytomegalovirus (CMV), and coxsackievirus A6 (CVAO6))
were found to be coincident with the clinical symptoms of drug
hypersensitivity reactions, they may also provide exogenous
peptides for presentation and participate in HLA/drug/TCR
interactions [10].

Probably, the risk of DHRs is associated with the condition of
immune activation, for example, in patients with unexplained
fever, arthritis/arthralgia, lymphadenopathy, etc. [11].

This clinical case was used as an example to show the impact of
the patient's existing immunopathology (chronic immunotropic
infection, autoimmune syndrome) and increased likelihood
(risk) of an allergic reaction, in this case with antibiotics. We
assumed that the basophil activation test (BAT) can be used to
diagnose cross-reactions between certain groups of antibiotics,
as well as to establish the mechanism of formation of severe
delayed-type hypersensitivity reactions to these drugs.

Case. The man was treated for yersiniosis. Augmentin 1000 mg
(amoxicillin - 875.0 mg, clavulanic acid - 125.0 mg) produced
by SmithKline Beecham Pharmaceuticals for GlaxoSmithKline
Export Ltd, UK was prescribed twice a day for 10 days and
Enterol (Saccharomyces boulardii CNCM 1-745 lyophilizate),
250 mg, sorbent Eliminal gel).

On the 3rd day in the morning after consuming 4 tablets of
antibiotics (8 hours after the last dose), the patient noticed
haemorrhagic erosions on the mucous membranes of the mouth
and genitals, and a flat red atypical spotted rash on his face
(Fig.1).

The patient's body temperature rose to 38.7° C, there was a
feeling of general weakness, skin pain, and pain when urinating.
Subsequently, blisters filled with serous contents appeared on
the mucous membranes, face skin, and palms, and skin pain
intensified.

The patient was hospitalized with a diagnosis of SJS, and drug
allergy. His examination revealed that the patient's condition
was moderate, consciousness was not impaired, blood pressure
was 130/95 mmHg, pulse rate 92 /min, and respiratory rate 25
/ min.

After a thorough examination, there was no evidence of
complaints and pathological symptoms from the respiratory
system, cardiovascular system, and digestive tract. Palpation
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revealed enlargement and soreness of the submandibular and
inguinal lymph nodes.

It is known from medical history that this patient has not
previously had any reactions to medication and, the patient
and his close relatives have no allergic diseases. The patient
had a chronic low-grade fever, general weakness, fatigue,
and intermittent joint pain. According to the patient, he has
experienced an exacerbation of chronic tonsillitis since he
was 29-32 years old 3-4 times a year, but as for reaction to his
previous use of antibiotics, his answer was not certain.

Laboratory analysis:

- blood tests revealed: ESR — 36 mm/h, WBC count of 14.60
x103/uL (neutrophils, 9,31x10%/uL, lymphocyte — 2,37x103/uL,
monocyte — 1,8x10%/uL, eosinophils — 1,09x10°/uL, basophil —
0,03x10%/uL).

- oxygen saturation level - 100%

- general analysis of urine: relative density 1019 g/, leukocytes
- 16-20 in sight, fresh erythrocytes - 14-16 in the field of view,
squamous epithelium - 8-10 in the field of view, bacteria, mucus
in small quantities, single oxalates.

- biochemical and other studies: total protein - 66.9 g/l, alanine
aminotransferase (ALT) — 48 UL/, aspartate aminotransferase
(AST) — 39 U/, alkaline phosphatase - 91.5 Ul/1, antibody to
streptolysin “O” (ASLO) — 139 IU/ml, RF - 7.93 Ul/l, CRP -
38.2 mg/l, glycated haemoglobin - 5.7 mmol/l.

Instrumental examinations: ultrasound diagnosis - enlargement
of mesenteric lymph nodes, X-ray diagnosis of chest organs,
and echocardiography of the heart - no pathological changes
were detected.

At the hospital, the patient was prescribed glucocorticosteroids
(dexamethasone 16 mg/day), analgesics, proton pump
inhibitors, pre-infusion therapy with electrolyte solutions, and
local treatment of skin and mucous membranes.

As part of the research project, we performed total IgE and
molecular genetic studies of herpesviruses (EBV, HHV6, CMV)
and the antibiotic baseline test.

According to the results of the study - total IgE - 54.0 TU/L,
EBV DNA, and DNA HHV6 "+" were detected in the saliva and
mucous membrane of the posterior pharyngeal; CMV DNA was
not detected in any biological media.

Figure.1. The photo of affection of the mucous membranes of the mouth and genitals in patient.
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The phenotype of basophils presented in peripheral blood was
analysed through two-colour flow cytometric analysis, based
on Forward Scatter and Side Scatter parameters. BAT results
in patient show in vitro changes in CD63" expression without
stimulation (negative control) - 3.54%, stimulation positive
control with anti-FceRI Ab - PC1 - 80.86%, stimulation positive
control with fMLP - PC2 - 38.48% (not shown) and the following
antibiotic solutions: to clavulanic acid - 3.45% (within normal
limits), amoxicillin (extended-spectrum penicillin) - 17.31%,
to ceftriaxone (other beta-lactam antibiotics, cephalosporins
of the third generation) - 8.94%, to cefuroxime (cephalosime)
(cephalosporins) of the 2nd generation — 14.33% (Fig.2).

For further treatment of yersiniosis, the patient was referred to
an infectious disease specialist with recommendations. We were
asked to continue treatment with Doxacycline.

Discussion. In everyday clinical practice, the diagnosis
of delayed-type allergic reactions is more severe than the
immediate type, primarily due to the variety of pathogenetic
variants of their formation. Clinical conditions are not always
suitable for in vivo diagnostic tests; therefore, different methods
of in vitro diagnosis of DHRs are relevant. One of the in vitro
diagnostic tests is BAT [12]. The essence of BAT is to determine
the expression of markers activation of CD63" on basophil
membranes, which changes after stimulation with the studied
drugs (in particular, various types of antibiotics) in vitro [13].
The data from investigators showed that BAT in the diagnosis
of immediate-type reactions to beta-lactams, clavulanic acid,
and other antibiotics demonstrates relatively high sensitivity
(38-55%) and specificity (79-96%) [6]. In particular, in a
recent study, BAT demonstrated high efficacy and prognostic
value for clavulanic acid and was preferred in the diagnosis of

DHRs to amoxicillin in the treatment of patients with suspected
amoxicillin-clavulanic acid allergy [14]. BAT results are
also used for drug desensitization in patients who require full
therapeutic doses of vital drugs for treatment [15].

According to the study results, we did not observe changes
in CD63+ expression in response to clavulanic acid stimulation
but found a significant increase in its expression in response
to amoxicillin (5.1 times), ceftriaxone (2.52 times), cefuroxime
(4.15 times), which occurred after cross-linking of specific IgE
associated with high affinity of FceRI receptors. The patient
described by us showed hypersensitivity on the 3rd day after
taking BLA in the form of bullous manifestations of SJS, which
refers to severe allergic reactions of delayed type. Confirmation
of the allergic reaction was a positive BAT to amoxicillin -
17.31 and negative to clavulanic acid - 3.45, which is also part
of Augmentin. Therefore, we can assume that in this case, BAT
confirmed that the patient had a delayed allergic reaction to
amoxicillin.

After processing a large amount of scientific data, we tried to
understand the results and put forward our possible explanations.

The early science study suggested the use of BAT to diagnose
and monitor patients with suspected chronic urticaria of
autoimmune origin, which is characterized by heterogeneity in
induction, and duration of exacerbations, and shows different
mechanisms of formation. In particular, there was an increased
ability to express activation markers of basophils CD63* and
CD203c in patients with autoimmune thyroiditis, and the
presence of IgE and IgG targeted towards thyroid peroxidase
compared with healthy individuals [16,17]. Regarding systemic
autoimmune pathology, the association of DHRs to antibiotics
in the form of SJS in Sjogren's syndrome (SS), systemic lupus
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Figure. 2. Flow cytometry dot plots of basophils distribution: quadrant K2 - inactivated cells (CCR3+/CD63—), quadrant K3 - activated cells
(CCR3+/CD63+). Fluorescence channels FL1 (CD63-FITC) and FL2 (CCR3-PE).
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erythematosus (SLE), and rheumatoid arthritis (RA) has been
most commonly described [18], in patients with neutrophilic
inflammation.

In particular, the group of Wang et al. analysed six fatalities
in patients with SJS that occurred after taking even small doses
of antibiotics. Among all patients, the main disease was the
autoimmune diseases mentioned above [19]. It is believed
that the mechanisms involved in skin lesions and associated
with the manifestation of SJS in autoimmune diseases include
dysfunction of regulatory T cells (Tregs) and neutrophil
extracellular traps (NETs) [20,21,22].

We may assume that our patient has already developed an
autoimmune syndrome, as the anamnesis indicates arthralgia,
chronic recurrent tonsillitis, low-grade fever, etc. This likely
contributed to characteristic changes in the immunopathogenesis
of DHRs (presence of inflammation markers, T-helper
activation, and dysfunction of T-regulatory immune systems),
which caused the formation of delayed-type reactions (cell-
mediated) and formed the basis of positive BAT results.
Therefore, the patient is scheduled for additional specific studies
on autoimmune syndrome.

In our opinion, another explanation may be that the patient
developed reactivation of herpes virus infections. It has been
described that allergic reactions (DHRs) to drugs in the form
of SIS / TEN with HHV-6 reactivation were more severe,
accompanied by pronounced activation of the immune response,
which was clinically manifested by visceral lesions [23,24].

A characteristic feature of the immune response to viral
infection is the activation of antiviral cytotoxic mechanisms
(NK cells, CTL, increased TNF-a concentration, etc.), and these
factors may also contribute to rapid apoptosis and necrosis of
keratinocytes and epithelial cells in SJS. An association between
active HHV-6 infection and severe DRESS is also known [25].
The causal relationship between herpes virus reactivation and
hepatotoxicity, as well as the risk of severe life-threatening
events, were assessed. The authors proposed to make possible
laboratory herpesviruses reactivation (primarily HHV-6) as risk
factors for DHRs, taking into account the results for further
treatment of the patient and prevention of severe drug reactions
on the skin [26]. Other authors have described a similar
clinical case in a patient receiving cyanamide, but in this case
reactivation of not only HHV-6, but also HHV-7, CMV, and
HSV % infections was found [27]. According to M. Seishima et
al., the association of delayed-type DHRs with reactivation of
HHV-6, -7, CMV, and/or EBV was revealed after exposure to
certain drugs, including anticonvulsants [28].

Thus, in the numerous severe clinical cases of DHRs described,
most authors confirmed the role of herpesviruses, HHV-6 in
particular in the mechanisms of their formation. Therefore, it
seems possible that in our case, with the reactivation of HHV-6
and EBV, combined with increased activity of liver enzymes,
which we observed in this patient, these viruses could contribute
to delayed-type of DHRs, confirmed by positive BAT results.

We also noted that our patient's BAT was positive for both
ceftriaxone (other beta-lactam antibiotics, third generation
cephalosporins) - 8.94%, and cefuroxime (second-generation
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cephalosporins) - 14.33% and negative for clavulanic acid -
3.45%.

It has been expressed a suggestion in the literature that the
most important allergen in BLA is the ring structure which is
common to all BLAs. Therefore, it was assumed that allergy to
one substance in the BLA group meant cross-allergy to all other
BLAs [29]. It was determined that BLA consists of allergenic
components that differ from each other. Therefore, the
probability of combinations of these cross-reactive fragments
in the BLA structure is much higher. That is, most patients with
hypersensitivity reactions to one of the BLAs should never
avoid treatment with other BLAs.

Probable cross-reactions between different classes of BLA
are clearly described in the Guideline on diagnostic procedures
for suspected hypersensitivity to beta-lactam antibiotics [6]. In
particular, it was determined that testing clavulanic acid as a
single substance for test purposes showed greater sensitivity
for the detection of clavulanic acid sensitization compared
to testing solely with the finished medicinal product together
with amoxicillin. After performing a separate study of BAT
to clavulanic acid, we obtained a negative result, which ruled
out the possibility of a hypersensitivity reaction to one of the
components of the drug that the patient was taking. This is
obviously due to other allergenic components that are involved
in our case in cross-reactivity.

According to the special literature, there are cross-reactions
between BLA and cephalosporins of the first and second
generations and our patient proved it with a highly positive BAT
to cefuroxime (cephalosporins of the II generation) - 14.33. In
addition, we also received a positive BAT for ceftriaxone (third
generation cephalosporins). As mentioned above, high cross-
allergy between penicillin and cephalosporins was previously
assumed based on the common beta-lactam ring. However,
based on numerical clinical data, the relevant warnings have been
refuted. Other cephalosporins, such as ceftriaxone, are thought
to exhibit cross-reactivity with penicillins only in isolated cases.
However, cross-reactivity should not be underestimated, as it
causes severe systemic reactions and even fatalities [30].

In addition, the example of our study demonstrated the
diagnostic value of using BAT to detect cross-reactions between
different groups of beta-lactam antibiotics. Based on the results
of BAT and the clinical picture of SJS, we recommended that
the patient refrains from further use of cephalosporins in the
second and third generations.

The study was conducted following the 7th revision of
the principles of the Declaration of Helsinki Human Rights
(2013), the Council of Europe Convention on Human Rights
and Biomedicine, and relevant laws of Ukraine. The Ethics
Committee approved the study of Clinical Research at Danylo
Halytsky Lviv National Medical University (protocol Ne 6
dated June 22, 2021). All procedures performed were by the
ethical standards set by the institutional and national research
committee. Informed consent was obtained from the patient
before any study-related procedures were initiated. Based on
the developed international positional documents and the unified
clinical protocol “Drug allergy, including anaphylaxis”, in 2015
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[31] the author’s questionnaires were formed: information letter
for primary care physicians and allergists, patient questionnaire
cards, and patient examination card [32].

Conclusions. We have described a clinical case that shows
that reactivation of HHV6 and EBV herpesviruses is a higher
risk of allergic reaction to antibiotics. High indices of antibiotic
stimulation (amoxicillin, ceftriaxone cefuroxime) of CD63*
expression obtained by performing BAT on a patient make this
test recommended for the diagnosis of delayed-type DHRs.
BAT results showed the possibility of cross-reactions between
penicillin and second-and third generation of cephalosporin,
indicating the possibility of using this in vitro cell test to
diagnose the risk of cross-reactions between antibiotics.

In the example of this clinical case, we have expressed our
owns on new possibilities for the use of BAT. However, our
project continues, and to confirm or refute our findings, we have
planned to perform BAT on at least 20-30 patients with delayed
types to BLA.

Conflict of interest. The authors have no conflict of interests
to disclose.
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