
Background 
§ Lorazepam (LZP) is a short-acting benzodiazepine often used 

concurrently with valproic acid (VPA), a broad-spectrum 
antiepileptic drug, to treat epilepsy and psychiatric disorders 

§ Proposed pharmacokinetic (PK) interaction: inhibition of LZP 
glucuronidation via direct inhibition of uridine 5’-diphosphate-
glucuronosyltransferases (UGT) enzymes by VPA 

§ LZP plasma clearance shown to ê and area under the plasma 
drug concentration-time curve (AUC) é presumably due to ê 
glucuronidation in combination with VPA  

§ Lack of clinical studies to demonstrate mechanism of interaction is 
secondary to UGT inhibition   

§ Limited evidence on other PK pathways 
§ Objectives:  

§ Summarize current evidence on VPA/LZP PK interaction 
§ Assess clinical significance and identify site-specific practices  

Methods 
§  Qualitative Systematic Review:  

§ A systematic search of MEDLINE, EMBASE, CINAHL, ISI Web 
of Science and PsychINFO (until Mar 2015)  
§ Search terms: (valproic acid OR valproate sodium OR 
divalproex sodium) AND lorazepam AND (pharmacokinetics 
OR drug metabolism OR metabolism OR metabolic pathway) 

§ Inclusion criteria: English, in vitro and in vivo human studies, 
PK data   

§  Retrospective Chart Review: 
§ Convenience sample size (N=30) admitted from Sept 08-14 

 
 
 
 
 
 
 
 
 
 

Conclusions 
§ Minimal evidence proving mechanism of PK interaction  
§ However, resources continue to cite drug interaction as “major” requiring “therapy 

modification” and supported by evidence of “excellent” reliability12 
§ Negligible renal clearance of LZPà plausible explanation for ê clearance may be 

inhibition of hepatic metabolism  
§ Evidence of intersubject variability possibly due to UGT enzyme polymorphism10,11à      
é risk of ADRs  

§ Small number of patients (N = 8/30)à transient, non-life threatening ADR suspected to 
be secondary to VPA/LZP interaction  
§ Difficult to draw causal relationship due to polypharmacy  

§ Consider using lowest effective dose of LZP when coadministered with VPA  
§ Patients who experienced ADRs received mean dosage of 4 mg LZP PO/IM per day 
§ Most patients (N = 16/22) without ADRs received < 2 mg LZP PO/IM per day   

§ Close patient monitoring required to avoid oversedation when VPA/LZP used 
concomitantly, especially if there are other risk factors for serious CNS depression  

Results of Retrospective Chart Review  

Figure 1: Frequency and Types of Intervention 
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Outcomes   
Qualitative Systematic Review:  
§  Data on PK properties of VPA and LZP (i.e. absorption, 

distribution, metabolism, and elimination)  
Retrospective Chart Review:  
§  Primary: 

§ Frequency of intervention when VPA/LZP are prescribed 
concomitantly 

§ Types of interventions made 
§  Secondary:  

§ Rationale for therapy intervention  
§ Adverse outcomes experienced  

Inclusion  Exclusion  
•  > 18 years of age  
•  Admitted to psychiatry or neurology  
•  Prescribed VPA and LZP concomitantly  

•  LZP prescribed as needed but not given  
•  ESRDa (eGFRb <15mL/min or dialysis) 
 

aESRD, end-stage renal disease; beGFR, estimated glomerular 
filtration rate  

Table 2: Results of Qualitative Systematic Review  
 
 
 
 
 
 
 
 
 
 
 
 
 

Initial Search - Abstracts Reviewed   
(n = 133) 

MEDLINE: 14, EMBASE: 82, CINAHL: 
13, Web of Science: 22, PsychINFO: 2  

Full Text Retrieved (n = 9) 
 MEDLINE: 4, EMBASE: 2, 

CINAHL: 0, Web of Science: 3 
PsychINFO: 0  

References 
Included (n = 5) 

Abstracts Excluded (n = 124) 
Case report (n = 12) 

Ø LZP and VPA (n = 29) 
 Ø PK data (n = 5) 

Review Article (n = 78)  

Excluded 4 References as 
Duplicates  

PK Parameters  LZP Monotherapy  LZP (PO/IV) + VPA  
POa IVb PO IV 

Absorption: AUC (ng*h/mL)  218-953.61-3 563.1-1029.41  261.03 Ø data  
•  Absorption of LZP does not seem to be affected by coadministration with VPA  

Distribution: Vdc (L/kg) 1.08-1.462,3   0.84-1.301,4,8 1.593 Ø data  
•  No evidence of significant effect on distribution  

Metabolism: Fraction of 
dose as glucuronide 
metabolite (%) 

71.9-80.01-5 68.5-85.01,4,8,9 
 

ê68.03 (SS?)d ê62.09 (NS)e 

•  Appears to be a trend towards ê in fraction excreted as LZPGf 
Excretion: Plasma 
clearance (mL/min/kg) 

1.073 0.52-1.101,4,8-11  ê0.873 (SS?) ê0.31-0.939-11  

(p < 0.05) 
LZPG Formation clearance 
(mL/min/kg) 

0.863 0.409 ê0.583 (p < 0.05)  ê0.179 (p < 0.05) 
 

Elimination t1/2
g (h) 11.1-17.21-7 11.0-15.91,4,8,9  é21.43 (SS?) ê10.79 (NS) 

•  LZP clearance reported to ê with VPA, which may explain reduction in LZPG 
formation clearance and fraction excreted as glucuronide metabolite  

•  Despite ê in plasma clearance, lack of data to determine effects on t1/2    

Table 1: Baseline Characteristics  N = 30 
Female n (%) 8 (27%)  
Age (mean ± SDa, years) 41.4 ± 15.1 (19-76)e 
eGFR (mean ± SD, mL/min) 85.4 ± 22.1 (27-120) 
Albumin level (mean ± SD, g/L)  39.0 ± 4.9 (27-48) 
Total POb VPA dose/day (mean ± SD, mg)  1083.3 ± 492.8 (500-2500) 
Maximum total PO/SLc LZP dose/day  

(mean ± SD, mg)  3.0 ± 1.8 (1-10) 
Maximum total IMd LZP dose/day  

(mean ± SD, mg)  0.3 ± 0.9 (0-4)  
Most Responsible Psychiatric Diagnosis  % 
Bipolar disorder 43 
Schizophrenia  33 
Polysubstance abuse  30 
Alcoholism  23 
Depression  22 
Anxiety disorder 10 
Common Concurrent Medications  % 
Antipsychotic  93 
Antidepressant  30 
Benzodiazepine 27 
Zopiclone 20 
Anticonvulsant 3 
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Figure 3: Adverse Outcomes Experienced  
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aSD, standard deviation; bPO, oral; cSL, sublingual; dIM, intramuscular, erange of values 

aPO, oral; bIV, intravenous; cVd, volume of distribution; dSS, statistically significant; eNS, not statistically significant; fLZPG, lorazepam glucuronide; gt1/2, half-life 
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