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Neurotoxicity by Cefepime: Case-Control Study

Joong Koo Kang, MD, PhD' and Soon Bae Kim, MD, PhD?

'Department of Neurology, “Division of Nephrology, Department of Internal Medicine, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Background: Cefepime is a fourth-generation cephalosporin widely used for empiric treatment of severe infections. Neurotoxicity by ce-
fepime have been reported due to y-aminobutyric acid A receptor inhibition or other mechanisms. The aim of this study was to evaluate
the risk factors for cefepime-induced neurotoxicity between group showing cefepime-induced neurotoxicity and group without neuro-

toxicity.

Methods: From Jan 2005 to June 2010, a total of 2,461 patients (older than 20) who used cefepime were considered in this study. We
compared patients who developed cefepime-induced neurotoxicity (patient group, n=21) to patients who had no cefepime-induced neu-
rotoxicity (control group, n=31). We analyzed demographic, underlying diseases, and metabolic parameters before cefepime treatment
and during cefepime treatment between the two groups. Statistical analysis was performed using SPSS 18 software.

Results: Of the total 2461 patients, 21 (0.85%) were diagnosed with cefepime-induced neurotoxicity. Impaired glomerular filtration rate
(GFR at 15-30 ml/min) before cefepime use were significantly (P<0.05) higher risk for developing cefepime-induced neurotoxicity in
patient group compared to that in the control group. Age, sex, and other metabolic parameters except GFR before and during, usage of
cefepime did not show any statistical difference between the two groups.

Conclusion: The present study revealed that cefepime-induced neurotoxicity was prone to develop in patients with impaired renal func-

tion before cefepime usage.
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Figure 1. Electroencephalography (EEG) findings in a patient who had cefepime-induced neurotoxicity A) EEG shows continuous general-
ized sharp and wave discharge with frequency of 2 Hz. The patient was in nonconvulsive status epilepticus. B) Disappearance of the ab-

normality on EEG.
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Table 1. Characteristics of patients with cefepime-induced neurotoxicity

min ©J&}, AR o3 15-30 mL/min®2 E53slo], AF
SHsubgroup) =412 3L},
X2 x2|

7k Fo| A o] Ry W Al Ries, A58 He
= Bt 9 AR YERRSITE A4 B4 e
3] == Fisher exact - Chi square 412, 914:3] W]
A B - testE o]-8-513IT}. P value<0.05 ©lstoll A FA
Ao o Q= Ao 7HEsqitt
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Cefepime0]| 2|5t AMZAZS Mol HIz
S A7t F cefepime Fof WS 204] o]Ake] A
B2} 2461 &, A1), @9, A so2 el ATt 9
£ 2 3= 529 (2.1%)01%0tt o] 5 $RRe] o ATt
940101 H e UE WkEQl L1(18Y) B2 Al akA Rl
AR1(13%)o] AL GA] Alget HubA AL A cefepimee] £

Symptom onset from

Patient no. Sex/Age Neurological presentation cefepime usage (days) Recovery Pre-GFR
1 F/52 Myoclonus, altered mental status 7 0 > 60
2 M.67 Altered mental status 3 Yes 30-59
3 FI71 Altered mental status 3 Yes 30-59
4 M/63 Altered mental status 1 Yes, but death > 60
5 F/66 Altered mental status 6 Yes > 60
6 M/60 Myoclonus, altered mental status 1 Yes 15-29
7 M/67 Myoclonus, altered mental status 5 Yes <15
8 F/60 Altered mental status 3 Yes 15-29
9 M/66 Seizure,myoclonus 3 Yes <15
10 F/34 Altered mental status 4 Yes > 60
11 M/62 Altered mental status 8 Yes 15-29
12 M/69 Altered mental status 1 Yes <15
13 M/71 Altered mental status 1 Yes 15-29
14 F/61 Altered mental status 4 Yes 15-29
15 M/72 Altered mental status 7 Yes > 60
16 F/64 Seizure,myoclonus 1 Yes <15
17 F/73 Altered mental status 1 Yes, but death 15-29
18 F/71 Altered mental status 4 Yes > 60
19 F/55 Altered mental status 8 Yes 30-59
20 F/53 Altered mental status 4 Yes 15-29
21 M/72 Myoclonus, altered mental status 2 Yes 15-29

GFR, glomerular filtration rate.
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2l ol = B4} Abolof| cefepime F-2F
2 9RA 7171 2}o] 7t AAEHP value=0.20, Man-Whitney U

x = Ato]2] H|w

1. Demographic data H| 4!

i Aol 9] cefepimes AREE BAIS] A, LolE Wil
oF uf, e ghA wto] Al 1070l AL th ko] EAF 11
O R gt Afolo] AR O] FA A Aoli= qlolch ek T
Upol= 6334924, th& 22 61.1+ 15,5812 EAHQ Zo]
7} 1AL (P value=0.56), oF AFE-717He SEAF 722 10.43+7.4
A, 2 T 1178 1R 7ot Afolof] FAA QL Abel= ¢l
ATHP value=0.57) (Table 2).

2. 5% T A0J2 M7 Hl

A} ol Al cefepime AHE- A AREA| 0 HE0] 60 mL/min
ol4fo] 674 (28.6%), 60 mL/min ©]5}¢] A} 157 (71.4%) %
31, & ol Al AR ol 0] 60 mL/min ©]4F01 BHAl= 18
"(58.1%), 60 mL/min ©]5}31 $HA= 13 (@41.9%) 02, F &

Table 2. General characteristics of patients those who had cefepime-induced neurotoxicity and those who not

Characteristics Ciilez%rf)ur) COQECLI3%r)OUP P value 0dd ratio (95%, Cl)
Age (years) 63.3+9.2 61.1£15.5 0.56
Sex, female number, no (%) 11 (52.4) 12 (38.7) 0.4
Pre-GFR (%) 0.02
> 60 6 (28.6) 18 (58.1)
30-59 3(14.3) 8(25.8)
15-29 8(38.1) 3(9.7)
<15 4(19.0) 2 (6.5)
Pre-GFR (%) 0.049 3.46 (1.058-11.33)
> 60 6 (28.6) 18 (58.1)
<60 15(71.4) 13 (41.9)
Pre-ESRD (%) 0.21
>15 17 (81.0) 29 (93.5)
<15 4(19.0) 2(6.5)
GFR ('more than 30 or not) (%) 0.01 7.7 (1.67-35.51)
>30 9(52.9) 26 (89.7)
15- 30 8 (47.1) 3(10.3)
GFR (' more than 60 or not) (%) 0.13
> 60 6 (35.3) 18 (62.1)
15-60< 11(64.7) 11(37.9)

Cl, confidence Interval; GFR, glomerular filtration rate; ESRD, End Stage Renal Disease.
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