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Analysis of Fluoroquinolone Adverse Drug Reaction Reported in a Single Center
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Objective: With the increased use of fluoroquinolone in the clinical setting, adverse drug reactions (ADR) to fluo-
roquinolones are also on the rise. The purpose of this study was to analyze the prevalence of ADRs to fluo-
roquinolones according to type, severity, and pharmacological classification. In addition, we analyzed the prevalence of
hypersensitivity reactions according to the R1 side chain of cephalosporins in patients with ADRs to both cephalosporins
and fluoroquinolones. Methods: This study included patients who received parenteral and oral cephalosporin or fluo-
roquinolone antibiotics from January, 2009 to July, 2021. Data on ADR were obtained from the spontaneous reporting
system database of the Drug Safety Center at Seoul National University Hospital. Results: A total of 132,624 patients
received systemic fluoroquinolones, and the prevalence rate of ADRs was 1.7%. The prevalence rate of type A ADRs
to levofloxacin was higher than that of the entire fluoroquinolone group (1.0% vs. 0.8%, p < 0.001). Gastrointestinal
symptoms (41.8%) were most frequently reported type A ADR followed by skin reactions (11.5%). In the levofloxacin
group, musculoskeletal, liver and biliary symptoms were more frequently reported in comparison to the entire fluo-
roquinolone group (p = 0.001 and 0.02, respectively). The prevalence rate of type B ADRs to moxifloxacin and gemi-
floxacin was higher compared to the entire fluoroquinolone group (1.8%, 1.6% respectively). A total of 167 patients re-
ported ADRs to both cephalosporins and fluoroquinolones, and 30 patients (45.5%) showed cutaneous symptoms to both
drugs. When classified according to the R1 side chain of cephalosporins, we found a significant correlation between hy-
persensitivity reactions to cefaclor, cephalexin, cephradine with levofloxacin and moxifloxacin. Conclusion: In conclusion,
the type and intensity of ADRs differ according to type of fluoroquinolone. Careful consideration is needed when

choosing a fluoroquinolone in patients with a history of cephalosporin hypersensitivity. (JPERM 2022;14:93-99)
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Table 1. Types of cephalosporin and quinolone antibiotics included in the study

Cephalosporin
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
Quinolone ) m ,,_.& (No common
Z J r e NA S N7 N- \r_ structure)
M, N%J)Y )= \0,«1 \ -s' 0 NN
Hal
Ciprofloxacin Cefaclor Cefprozil Cefdinir Cefpodoxime Cefoxitin  Cefazolin  Cefpiramide
f Cephradine  Cefadroxil Ceftriaxone Ceftezole  Cefotetan
F'I - B Cephalexin Cefepime Flomoxef
I/\NA- S Cefotaxime Cefuroxime
m.,VJ l Ceftazidime Cefazedone
" Cefixime Cefapirin
Levofloxacin Ceftizoxime Cefmetazole
& Cefditoren Cefotiam
]/\(J\ b Cefroxadine
[ > %{' | - ‘ Cefbuperazone
U X ,Jk Cefoperazone
Gemifloxacin
Moxifloxacin
[+]
I
—“/\T" e
NS s A
b H
Table 2. Number of adverse drug reaction reports related with fluoroquinolones
All fluoroquinolones  Ciprofloxacin Levofloxacin Gemifloxacin Moxifloxacin
Total no. of uses 132,624 58,191 39,790 2,200 32,443
No. of reported ADRs (%) 2,284 (1.7) 730 (1.3) 658 (1.7) 44 (2.0) 852 (2.6)
Pharmacological type
A 1.027 (44.7) 360 (49.0) 381 (57.6)* 8 (18.2) 278 (32.5)
B 1.268 (55.3) 375 (51.0) 280 (42.4) 36 (81.8)* 577 (67.5)*
Severity
Mild 1,110 (48.4) 378 (51.4) 226 (34.2) 12 (28.6) 494 (57.8)
Moderate 1,034 (45.0) 305 (41.5) 366 (55.4) 30 (71.4) 333 (38.9)
Severe 151 (6.6) 52 (7.1) 69 (10.4) 28 (3.3)
ADR, Adverse drug reaction.
*p-value < 0.05
moxifloxacinZ} gemifloxacin®] HEI1-&o] AAo w|s] ZZ 7 =2 HIEE YER I, AAL S40] 837(6.6%) 02 F H
ST77(1.8%), 367(1.6%) 02 92151 222 p < 0001, A ®S WIEE APk okAEz B Ak levo-

p = 0.002) (& 2). AA] HAEE9] type B oJAJHF-S SOCE=ZE floxacin ¥ gemifloxacingol|A] &A1 SA49] U7} AA| Fs
Aeohd mE 9 mi 2&7|38 F4d0] 1,0287(81.1%) 22 E3) Hls FeotA A EAEHJTHZZ p = 0.03). FA|
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Table 3. Type A adverse drug reactions to fluoroquinolones classified by system organ class and severity

Total Ciprofloxacin Levofloxacin Moxifloxacin Gemifloxacin
No. of adverse drug reaction reports (% per total use) 1,027 (0.8) 360 (0.6) 381 (1.0) 278 (0.9) 8 (0.4)
System of class N (%) N (%) N (%) N (%) N (%)
Skin and appendages disorders 118 (11.5) 39 (10.8) 27 (7.1) 50 (18.0)* 2 (25.0)
Musculo-skeletal system disorders 38 3.7) 4 (1.1 31 (8.1)*
Central & peripheral nervous system disorders 85 (8.3) 27 (7.5) 34 (8.9) 22 (7.9) 2 (25.0)
Autonomic nervous system disorders 2 (0.2) 2 (7.2)
Vision disorders 4 (0.4) 3 (0.8) 1 (0.4)
Hearing and vestibular disorders 4 (0.4) 1 (0.3) 2 (0.5) 1 (0.4)
Special senses other, disorders 2 (0.2) 2 (7.2)
Psychiatric disorders 34 (3.3) 4 (1.1) 19 (5.0) 11 (4.0)
Gastro-intestinal system disorders 429 (41.8) 191 (53.1)* 137 (36.0) 98 (35.3) 3 (37.5)
Liver and biliary system disorders 112 (10.9) 24 (6.7) 58 (15.2)* 30 (10.8)
Metabolic and nutritional disorders 7 (0.7) 1 (0.3) 6 (1.6)
Cardiovascular disorders, general 6 (0.6) 4 (1.1) 2 (7.2)
Heart rate and rhythm disorders 20 (1.9) 6 (1.7) 9 (24) 5 (1.8)
Vascular (extracardiac) disorders 2 (0.2) 1 (0.3) 1 (0.4)
Respiratory system disorders 9 (0.9) 4 (1.1) 4 (1.0) 1 (0.4)
Red blood cell disorders 1 (0.1) 1 (0.2)
White cell and reticuloendothelial system disorders 20 (1.9) 7 (1.9) 9 (24) 3 (1.1) 1 (12.5)
Platelet, bleeding & clotting disorders 16 (1.6) 5 (1.4) 9 (2.4) 2 (7.2)
Urinary system disorders 13 (1.3) 9 (2.5) 4 (1.0)
Body as a whole - general disorders 59 (5.7) 23 (6.4) 19 (5.0) 17 (6.1)
Application site disorders 46 (4.8) 9 (24) 27 (9.7)*
Severity
Mild 482 (47.0) 193 (53.6)* 143 (37.5) 141 (50.7) 5 (62.5)
Moderate 478 (46.5) 136 (37.8) 210 (55.1)* 129 (46.4) 3 (37.5)
Severe 67 (6.5) 31 (8.6) 28 (7.4) 8 (2.9)
*p-value < 0.05
FAzEolA type B ¥-5-2 S5=0] wehA EFoH 350l 3.0%

62871(49.5%), E550] 55674(43.9%), 0] 847(6.6%)°13ick 7
M EE levofloxacind X 55 E 55 oIS
o] §ootA =2 vlE&Z HI 2w (@2 p < 0.001), gemi-
floxacing ol A= $55 k30| fefolAl =& HleS E3itkp <
0.00) (I 4).

FA=EA FBA oldutgo] Bt 22847 FolA AE=
A3 AREE0] = 72 F 6887101310, AEEAEYE
oHg= HRl A7} 1677(24.3%)°1 3. 16789 At &
oA A=Az tis] wF d wF F&7]8 o] 4ykgo]
UME S} 5 3078(45.5%)°] FmEol| A= wF 4 3
5 EE7|T o iHgS HATKIE D). F=E8d A=Ak
ol isl 35222 type B odHt-SS AHT 54752 Al
TEARY RI side chain T20] T o/FHES: HlE&S oFAlE
2 AHE A3} group 10]] S5t AlgEAE(cefaclor, cephalexin,
cephradine)1} levofloxacin, moxifloxacini}2] §-2J3t AHHA|7}
olE At (p = 0.048) (& 5).

u Skin
u (Gastro-intenstinal
Body as a whole
m Central nervous system &
Peripheral nervous system
m Liver and biliary
u Others

Respiratory

Figure 1. Distribution of quinolone adverse drug reactions
according to system organ class in patients with cephalosporin
adverse drug reactions.
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Table 4. Type B adverse drug reactions to fluoroquinolones classified by system organ class and severity

Total Ciprofloxacin Levofloxacin Moxifloxacin Gemifloxacin
N =1268 (N=375 N =2800 N =577) (N = 36)

No. of reported adverse drug reactions per total use (%) 1,268 (1.0) 375 (0.6) 280 (0.7) 577 (1.8) 36 (1.6)

System of class N (%) N (%) N (%) N (%) N (%)
Skin and appendages disorders 1028 (81.1) 296 (78.9) 217 (77.5) 489 (84.8) 26 (72.2)
Musculo-skeletal system disorders 2 (0.2) 2 (0.7)

Central & peripheral nervous system disorders 15 (1.2) 4 (1.1) 3 (1.1) 1 (0.2) 1 (2.8)
Autonomic nervous system disorders
Vision disorders 3 (0.2) 2 (0.7 1 (0.2)

Hearing and vestibular disorders
Special senses other disorders

Psychiatric disorders 2 (0.2) 1 (0.4) 1 (0.2)

Gastro-intestinal system disorders 23 (1.8) 8 (2.1) 6 (2.1) 9 (1.6)

Liver and biliary system disorders 9 (0.7) 4 (1.1) 3 (1.1) 2 (0.4)

Metabolic and nutritional disorders

Cardiovascular disorders, general 4 (0.3) 2 (0.5) 1 (0.2) 1 (2.8)

Heart rate and rhythm disorders 3 (0.2) 1 (0.4) 1 (0.2) 1 (2.8)

Vascular (extracardiac) disorders 1 (0.1) 1 (0.2)

Respiratory system disorders 20 (1.6) 9 (2.4) 4 (1.4) 7 (1.2)

White cell and reticuloendothelial system disorders 7 (0.6) 1 (0.3) 4 (1.4) 2 (0.4)

Platelet, bleeding & clotting disorders 2 (02) 1 (0.4) 1 (0.2)

Urinary system disorders 2 (0.2) 1 (0.3) 1 (0.4)

Body as a whole - general disorders 83 (6.6) 26 (6.9) 28 (10.0)* 23 (4.0) 6 (16.7)*

Application site disorders 64 (5.1) 24 (6.4) 7 (2.5) 32 (5.6) 1 (2.8)
Severity

Mild 628 (49.5) 185 (49.3) 83 (29.5) 353 (61.1) 7 (19.4)

Moderate 556 (43.9) 169 (45.1) 156 (55.7)* 204 (35.4) 27 (75.0)*

Severe 84 (6.6) 21 (5.6) 41 (14.6)* 20 (3.5) 2 (5.6)

*p-value < 0.05

Table 5. Frequency of type B adverse drug reactions according to R1 side chain of cephalosporin in patients with quinolone adverse
drug reactions

Cephalosporin Ciprofloxacin Levofloxacin Moxitloxacin Gemifloxacin
Group N (%) N (%) N (%) N (%) N (%)

1 21 (3.1) 2 (18.2)* 3 (14.3)* 1 (100.0)
2 1 (0.1) 1 (5.0 1 (4.8)

3 16 (2.3)

4 373 (54.2) 9 (45.0) 7 (63.6) 8 (38.1)

7 162 (23.5) 4 (20.0) 2 (18.2) 5 (23.8)

8 115 (16.7) 6 (30.0) 4 (19.0)

*p-value < 0.05
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gemifloxacin (2.0%), levofloxacin (1.7%) & ciprofloxacin (1.3%)
£0F F2 oS AHES Bt UE $FH ISE
FollAE= levofloxacino] 71 S5t o ukg- Al AR A&
e, ol 2 dA4tet oFAE AMgEo] 2] HiEe R A
Z1EIeE? E3E moxifloxacino A oJARES G 8] 2 L,
uF gl wE 55713 S4do] A moxifloxacin ©)HES-2]
03.3%E ARAShz AT} o] glrt ¥F 9 wF &7
ZAFS oz xlo] 89tog ujwE A AT = Q& oAt
So2 AYziw]o] MAgo] w2 ZAow Az EJE moxi-
floxacine] 7 o] G =E Fs2o)7] wgo], o=
o] olkg Aol © @ AL 7Md Aow sjadnt”
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Ciprofloxacin®] type A oJ/duhe-Z A, I3A ol dut
S A5 W0l FostA &t ol= A w3 71EAY
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ciprofloxacino|A] 2410] 13%2 &/ =X 88%2]
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