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Table 1. Reports of cases of Kounis syndrome caused by antimicrobials in the JADER database
Antimicrobials L . Total «
i . Antimicrobials ROR 95% CI P-value
classification cases
Penicillins Piperacillin 1 16.84 2.364-119.090 0.058
1st ti
st generation Cefazolin 6 2511  11.144-55.966 <001
cephalosporins
2nd generation
. Cefaclor 3 74.61 23.741-226.798 <0.01
cephalosporins
3rd ti
r¢ generation Cefcapene Pivoxil 4 1996  7.421-53.222 <001
cephalosporins
Cephamycin Cefmetazole 2 1991 4.948-79.418 <0.01
f-Lactams and Sulbactam/Ampicillin 3 11.42 3.656-35.494 <0.01
f-Lactamase Inhibitors Sulbactam/Cefoperazone 5 44.99 18.471-107.429 <0.01
Cyclic lipopeptides Daptomycin 1 6.28 0.882-44.662 0.148
Macrolides Clarithromycin 12 24.73 13.812-43.818 <0.01

* P-value obtained by Fisher’s exact test.

CI: Confidence Interval; JADER: Japanese Adverse Drug Event Report database; ROR: Reporting Odds Ratio
More than one of the suspected drugs listed in this table are reported as responsible for some patients.
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Table 2. Reports of cases of Kounis syndrome caused by antimicrobials in the FAERS database

Antimicrobial: Total
HHmIErooIas Antimicrobials o ROR 95% CI P-value*
classification cases
Penicillins Amoxicillin 56 16.95 12.983-22.032 <0.01
Ampicillin 2.57 0.362-18.247 0.322
Penicillin G 8.12 3.641-18.059 <0.01
Flucloxacillin 14 68.72 40.388-114.929 <0.01
1st generation Cephalexin 12 13.28 7.526-23.371 <0.01
cephalosporins Cefazolin 48 90.93 67.677-119.399 <0.01
2nd generation Cefaclor 2 14.657 3.662-58.453 <0.01
cephalosporins Cefuroxime Axetil 52 54.19 40.940-70.756 <0.01
3rd generation Cefditoren Pivoxil 1 38.42 5.411-270.234 0.026
cephalosporins Cefixime 2 15.70 3.923-62.619 <0.01
Cefoperazone 1 34.93 4.919-245.887 0.028
Ceftazidime 3 8.81 2.839-27.294 <0.01
Cefotaxime 10 24.84 13.321-46.029 <0.01
Ceftriaxone 57 24.03 18.434-31.133 <0.01
Cephamycin Cefmetazole 2 120.12 29.886-468.183 <0.01
fB-Lactams and Clavulanic Acid/Amoxicillin 133 47.10 39.360-55.729 <0.01
f-Lactamase Inhibitors Sulbactam/Ampicillin 19 98.99 62.427-153.061 <0.01
Tazobactam/Piperacillin 29 13.807 9.563-18.869 <0.01
Carbapenems Meropenem 1 0.71 0.100-5.054 1
Aminoglycosides Gentamicin 1 1.27 0.179-9.013 0.545
Quinolones Gemifloxacin Mesylate 2 117.37 29.205-457.733 <0.01
Moxifloxacin 2 1.24 0.310-4.960 0.679
Ciprofloxacin 34 6.51 4.643-9.132 <0.01
Levofloxacin 51 10.52 7.964-13.856 <0.01
Cyclic lipopeptides Daptomycin 16 14.92 9.112-24.328 <0.01
Glycopeptides Vancomycin 76 20.78 16.502-26.025 <0.01
Lincomycins Clindamycin 34 16.72 11.900-23.392 <0.01
Macrolides Clarithromycin 20 8.11 5.219-12.575 <0.01
Azithromycin 26 7.21 4.897-10.599 <0.01
Erythromycin 7 8.02 3.818-16.819 <0.01
Ketolides Telithromycin 1 78.42 11.041-545.900 0.013
Nitroimidazole Metronidazole 35 14.31 10.234-19.928 <0.01
Sulfamethoxazole-Trimethoprim Sulfamethoxazole-Trimethoprim 21 5.23 3.405-8.034 <0.01

* P-value obtained by Fisher’s exact test.

CI: Confidence Interval; FAERS: FDA Adverse Event Reporting System; ROR: Reporting Odds Ratio
More than one of the suspected drugs listed in this table are reported as responsible for some patients.
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Fig. 1.
In ROR: natural logarithm of Reporting Odds Ratio; — log P: Common logarithm of the P-value obtained by Fisher's exact test

Occurrence trend of Kounis syndrome as an adverse event in a volcano plot based on the JADER data.
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Fig. 2. Occurrence trend of Kounis syndrome as an adverse event in a volcano plot based on the FAERS data.

In ROR: natural logarithm of Reporting Odds Ratio; — log P: Common logarithm of the P-value obtained by Fisher's exact test

Table 3. Reports of cases of Kounis syndrom

e caused by antimicrobials with a fatal

outcome in the JADER and FAERS databases

Antimicrobials L . JADER FAERS
. . Antimicrobials
classification Total cases Total cases

Penicillins Amoxicillin - 2
3rd generation Ceftriaxone -

cephalosporins Ceftazidime - 3
fB-Lactams and Clavulanic Acid/Amoxicillin - 11
f-Lactamase Inhibitors Sulbactam/Cefoperazone 1 -
Glycopeptides Vancomycin 1
Total 1 18

More than one of the suspect drugs shown in thi
in some patients.
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s table are reported as being responsible
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Table 4. Indication of the Adverse Event in Japan Electronic Package Inserts
Antimicrobials classification Antimicrobials Shock Anaphylaxis Kounis synd.
Penicillins Amoxicillin + + +
Penicillin G + - -
Piperacillin + + -
Flucloxacillin NA NA NA
1st generation cephalosporins Cephalexin + + -
Cefazolin + + +
2nd generation cephalosporins Cefaclor + + -
Cefuroxime Axetil + + -
3rd generation cephalosporins Cefditoren Pivoxil + + -
Cefcapene Pivoxil + + -
Cefixime + + -
Cefoperazone NA NA NA
Ceftazidime + + -
Cefotaxime + + _
Ceftriaxone + + -
Cephamycin Cefmetazole + + -
[B-Lactams and f-Lactamase Clavulanic Acid/Amoxicillin + + +
Inhibitors Sulbactam/Ampicillin + + -
Tazobactam/Piperacillin + + -
Sulbactam/Cefoperazone + + +
Quinolones Gemifloxacin Mesylate NA NA NA
Ciprofloxacin + + -
Levofloxacin + + -
Cyclic lipopeptides Daptomycin + + -
Glycopeptides Vancomycin + + -
Lincomycins Clindamycin + + -
Macrolides Clarithromycin + + -
Azithromycin + + -
Erythromycin + + -
Ketolides Telithromycin NA NA NA
Nitroimidazole Metronidazole -
Sulfamethoxazole-Trimethoprim Sulfamethoxazole-Trimethoprim + + -

Kounis synd.: Kounis syndrome (In the Electronic Package Inserts, it is marked as “Acute coronary syndrome associated

with allergic reaction”)

+ :Mentioned in the package insert; — : not mentioned in the package insert

NA: Not approved
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Investigation of Kounis syndrome with suspect antimicrobials using
national and international databases of adverse drug reactions
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Mai Sakamoto’, Kazuya Nakano', Tomoko Ueno’ and Kazuyoshi Kawabata"

" Department of Pharmacy, National Cerebral and Cardiovascular Center, 6-1 Kishibe-Shinmachi, Suita, Osaka,

Japan

Kounis syndrome refers to “acute coronary syndrome associated with allergic reactions” caused by
drugs or other causes. In drug-induced Kounis syndrome, involvement of antimicrobials is well known. Al-
though there have previously been reports on Kounis syndrome using the database of adverse drug event,
there are few reports of Kounis syndrome induced by antimicrobials. In this study, we report on the
Kounis syndrome induced by antimicrobials and the suspect antimicrobials, using based on the Japanese
Adverse Drug Event Report database (JADER) and FDA Adverse Event Reporting System (FAERS) data-
base. Among the reported cases of Kounis syndrome in the JADER and FAERS databases, there were 37
and 775 cases with suspected involvement of antimicrobials, respectively.

In JADER, 9 suspect antimicrobials were identified, and clarithromycin was the most frequently impli-
cated antimicrobial (12 cases). In FAERS, 33 suspect antimicrobials were identified, with clavulanic acid/
amoxicillin was the most frequently implicated antimicrobial (133 cases). In all, 8 antimicrobials in JADER
and 29 antimicrobials in FAERS were found to have safety signals. In this report, antimicrobials that have
not been reported to cause Kounis syndrome in previous reports were identified as suspect drugs. Among
the antimicrobials with safety signals, “shock,” “anaphylaxis,” and “acute coronary syndrome associated
with allergic reaction” were not listed as adverse drug reactions in the package insert for metronidazole.
Therefore, the possibility of Kounis syndrome must be considered even for drugs for which there are no
reports of shock or anaphylaxis.
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