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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, I. 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.

ДИАГНОСТИКА АЛЛЕРГИЧЕСКОЙ РЕАКЦИИ 
НА АНТИБИОТИКИ В ПАЦИЕНТА С АКТИВНОЙ 
ГЕРПЕСВИРУСНОЙ ИНФЕКЦИЕЙ -4, -6 ТИПА 
(КЛИНИЧЕСКИЙ СЛУЧАЙ)

С. Зубченко, А. Гаврилюк, М. Ломиковская, И. Криль, 
С. Чуйко

Львовский национальный медицинский университет 
имени Даниила Галицкого

РЕЗЮМЕ. Бета-лактамные антибиотики (БЛА) 
могут провоцировать реакции гиперчувствительности 
к лекарственным препаратам, в частности, реакции 
замедленного типа.

В данной статье представлен случай развития 
медикаментозной аллергии с проявлениями синдром 
Стивенса-Джонсона (ССД) у 42-летнего мужчины с 
иерсиниозом и активной герпесвирусной инфекцией -4, -6 
типа, получавшего амоксациллин с клавулоновой кислотой. 
Пациенту проведен тест активации базофилов (БАТ) к БЛА 
и выявлен положительный результат как к амоксациллину, 
так и к цефалоспоринам 2 и 3 поколений.

На примере клинического случая показаны возможные 
патогенетические механизмы риска появления реакций 
гиперчувствительности немедленного типа у лиц с 
активной герпесвирусной инфекцией -4, -6 типа. Также 
была продемонстрирована возможность использования 
БАТ для диагностики реакций гиперчувствительности 
замедленного типа и диагностики перекрестных реакций 
на антибиотики. 

Ключевые слова. Pеакции гиперчувствительности к 
лекарственным препаратам, синдром Стивенса-Джонсона, 

типа, активации базофилов, вирусы герпеса человека -4, -6, 
типа перекрестные реакции на антибиотики.

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 SJS/TEN; 3) the cytokines TNF-α, 
IFN-γ, TARC, IL-15 plays a crucial role in SJS/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 SJS/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 
(FcεRI) will generally occur via (glyco) proteins, chemical 
allergens, or autoantibodies mounted against the FcεRI 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-α and IL-6). 
The sequential reactivations of several viruses (HHV-7, EBV, 
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cytomegalovirus (CMV), and coxsackievirus A6 (CVA6)) 
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 I-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 

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/µL (neutrophils, 9,31x103/µL, lymphocyte – 2,37x103/µL, 
monocyte – 1,8x103/µL, eosinophils – 1,09x103/µL, basophil – 
0,03x103/µL).

- oxygen saturation level - 100%
- general analysis of urine: relative density 1019 g/l, 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 UI/l, aspartate aminotransferase 
(AST) – 39 UI/l, alkaline phosphatase - 91.5 UI/l, antibody to 
streptolysin “O” (ASLO) – 139 IU/ml, RF - 7.93 UI/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 IU/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-FcεRI 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 FcεRI 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 

Negative control 3.54% Positive control 80.86% Clavulanic acid 3.45% 

   

Ceftriaxone 8.94% Cefuroxime 14.33% Amoxicillin 17.31% 
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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 SJS / 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-α 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 ½ 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 

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 № 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.
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