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Cefepime-related neurotoxicity in a haemodialysisincreased calcium concentration.
patientLong term studies have showed that for patients under-

going subtotal or total parathyroidectomy with autotrans-
plantation, one third of patients keep normal function of the Sir,
parathyroid, one third develop hypoparathyroidism, and one Our patient was a 40-year-old anuric end-stage renal failure
third have hyperparathyroidism again [4]. patient on long-term haemodialysis (HD) since 1997. In May

PTH secretion is directly proportional to the parathyroid 1998, he suffered from an attack of bronchopneumonia with
mass. On the other hand, hypocalcaemia, hyperphosphatae- septicaemia. In view of his critical condition, intravenous
mia and deficiency of active vitamin D are powerful stimuli cefepime at a dose of 1 g every 12 h was started empirically
of PTH secretion. It is possible that the presence of these for him. Five days after the commencement of the antibiotic
factors associated with implantation of cells coming from an therapy (cumulative dose of 12 g cefepime with one haemo-
adenomatous portion of the parathyroid gland increase the dialysis session offered 4 days after cefepime therapy), he
probability of hyperparathyroidism after parathyroidectomy became disoriented with waxing and waning mental state
with autotransplantation. Therefore, as suggested by some followed by an attack of generalized tonic-clonic convulsion.
authors, total parathyroidectomy without heterotopic auto- Physical examination showed that he had flapping tremor
transplantation may be the best treatment for patients with and generalized myoclonic jerks. His body weight and height
severe renal hyperparathyroidism [1,2]. were 55 kg and 163 cm, respectively. Computed tomography

Recently Walgenbach et al. [8] suggested that recurrence of the brain was normal. A presumptive diagnosis of cefep-
of graft dependent hyperparathyroidism is indicated by a ime-induced seizure was made. Dose of cefepime was reduced
PTH gradient between PTH concentration in the antecubital to 1 g every 24 h and was stopped on the next day. Urgent
vein of the grafted arm versus non-grafted arm in excess of haemodialysis was arranged for him daily for a consecutive
20. Table 1 shows that in our patient this relationship was of 3 days and then he resumed his previous HD schedule
higher than 20 after the 42nd month after parathyroidectomy. (two times per week). After the first 4 h of urgent haemodia-
We emphasize that PTH concentrations in the non-grafted lysis, there was a drastic improvement in his conscious level.
arm were in normal range throughout. This observation He had a complete recovery from his mental confusion after
suggests that whether manifest hyperparathyroidism devel- the second haemodialysis session. His clinical course was
ops, depends on the mass of parathyroid gland implanted subsequently stable and he was discharged 1 week later. A

retrospective analysis of the serum cefepime levels (the firstin to the brachioradial muscle.
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cefepime level being measured around 9 h after the last dose With the aim of adding further information on this issue, I
would like to present the results of PCR, DPI and blood gasof cefepime) was made by means of a reverse-phase high

performance liquid chromatography technique. The pre- parameters obtained in continuous ambulatory peritoneal
dialysis (CAPD) patients.HD–post-HD cefepime levels after the first, second and

third urgent HD session were 105–15 mg/ml, 66–10 mg/ml, In our uraemic patients (n=55; Female, 16 and Male, 39;
age 45±12 years) treated with CAPD through 1–27 (19±11)9.7 mg/ml–(not available), respectively.

Comment. Cephalosporins have been cited as a cause of months, values of PCR and DPI, daily energy intake (DEI),
blood acid–base parameters and nitrogen balance were evalu-drug-induced seizure [1]. The proconvulsant potency is likely

related to the competitive antagonistic action at the gamma- ated every 3 months. PCR was calculated according to
Randerson et al. [3] and normalized to total body massaminobutyric acid complex which is the principal inhibitory

neurotransmitter in the brain [1]. Cefepime is a fourth- (TBM), ideal body mass (IBM ), TBW/0.58 (TBW, total
body water) and lean body mass (LBM ) estimated accordinggeneration cephalosporin with activity against both Gram-

positive and Gram-negative organisms. It is widely used for to three methods: (i) from creatinine kinetics using the
method of Keshaviah et al. [4]—LBMcr; (ii) from anthropo-the empirical treatment of serious infections. The elimination

half-life of cefepime was approximately 2 h with peak serum metric measurements—LBManthr; and (iii) from the relation-
ship LBM=TBW/0.73. Values of DPI and DEI wereconcentrations of around 80 mg/ml for 1-g dose and

160 mg/ml for 2-g dose in patients with normal renal function. obtained on the basis of diet histories taken by an experienced
dietetician and checked against coloured pictures of indi-Total body clearance was around 120–150 ml/min with a

volume of distribution of 18 litres [2]. There is a significant vidual foods and meals for accuracy. DPI and DEI were
calculated using the computer program FOOD version 1.0effect of renal impairment on the elimination half-life and

clearance of cefepime. The plasma binding is only 15%, and (The Institute of Nutrition and Food, Poland, licence 017).
DPI was normalized as aforementioned for PCR. TBW washalf-life of cefepime is prolonged to more than 13 h in

patients with end-stage renal failure [3]. Cefepime is dialys- estimated according to the method of Watson et al. [5].
Parameters of acid–base balance were obtained from arterial-able and up to 70% of a given dose may be removed during

a 3-h HD session [2]. A dose of 1 g every 24 h is generally ized capillary blood using Blood Gas Analyzer Compact 1
(Austria). Daily nitrogen balance was calculated as therecommended for septic patients with GFR<10 ml/min [2].

A supplemental dose of cefepime is recommended at the end difference between nitrogen intake and nitrogen loss.
Nitrogen intake was calculated as DPI/6.25 (g/day). Nitrogenof a HD session. In patients on continuous ambulatory

peritoneal dialysis, the elimination half-life of cefepime is loss was calculated as a sum of total nitrogen removal in
dialysate and urine, basing on the nitrogen determinationsabout 18 h and a parenteral dose of 1000–2000 mg every

48 h has been shown to be safe and effective for the treatment performed by the modified Kjeldahl method [6 ]. A fixed
amount of 1.824 g was taken into consideration accountingof systemic infection [4]. Continuous venovenous haemo-

diafiltration (CVVHD) is another effective way for cefepime for nitrogen from protein (1.504 g) and amino acids (0.32 g)
lost through the gastrointestinal tract and skin daily [7,8].elimination. In patients on CVVHD, no dosage adjustment

is necessary and the usual dosage regime for patients with This fixed amount of nitrogen was also subtracted from
values of nitrogen intake. Positive values of nitrogen balancenormal renal function should be employed [5].
indicate uptake of nitrogen (anabolic processes), negative1Department of Medicine 1Kim-Ming Wong
values of nitrogen balance mean a loss of nitrogen (catabolicQueen Elizabeth Hospital 2William K. Chan
processes). Total DEI was calculated as oral DEI taken fromHong Kong 1Yiu-Han Chan
diet record analysis plus DEI from glucose absorbed from2School of Pharmacy 1Chun-Sang Li
the peritoneal cavity minus energy from glucose lost withUniversity of the Pacific
daily urine. Total DEI was normalized to TBM.CA

Our earlier analyses revealed no significant differences inUSA
respective values of PCR, DPI and concentrations of H+
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Protein catabolic rate (PCR), dietary protein intake
(DPI) and metabolic acidosis

Sir,
I have read with great interest the article by Movilli et al.
[1] and a comment of Iorio et al. [2], concerning the
relationships between PCR, DPI and metabolic acidosis.


