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Abstract- Introduction 
Serum lactate dehydrogenase (LDH) is an enzyme that catalyses the interconversion of lactate and pyruvate. LDH inhibition 
can reduce the excitability of neurons in mice; this leads to the hope that LDH inhibitor may be used to treat seizure. 
Translating this laboratory experimental finding to clinical medicine, one would like to investigate the potential correlation 
of serum LDH and seizure in human. 
Objective 
The objective of this study is to investigate “would a patient with an acute illness, who has seizure as one of the clinical 
manifestations, has an elevated serum LDH before, during, or after an episode of seizure?” 
Method 
The PubMed database was searched. The search algorithm was: (epileps* OR seizur*) AND (lactate dehydrogenase* OR 
LDH). Patients with known established conditions that could elevate LDH were excluded. 
Results 
Fifteen clinical cases met the criteria and were reviewed. Their serum LDH levels in relation to a seizure event were studied. 
The ratio of serum LDH to the upper limit of the reference ranges were all above 1.0 (ranging from 1.4 to 23.1). 
Conclusion 
Patients with an acute illness, who had seizure as one of their clinical manifestations, had elevated serum LDH above the 
upper limit, before, during, or after an episode of seizure.   
 
 
I. INTRODUCTION 
 
Serum lactate dehydrogenase (LDH) is an enzyme 
that catalyses the interconversion of lactate and 
pyruvate which is a product of glycolysis. LDH has 
been perceived as an indicator of disease and tissue 
injury[1]. For an example, it has been used as a 
diagnostic marker for cancers[2].  In addition, 
elevation of LDH can be caused by cardiac and 
pulmonary diseases (e.g. infarction, myocarditis, 
chronic heart failure, pulmonary embolism, 
pneumonia), megaloblastic anaemia, hepatitis, renal 
disease (e.g. infarction, transplant rejection), and 
autoimmune diseases (e.g. rheumatoid arthritis, 
vasculitis, dermatomyositis, and systemic 
sclerosis)[3].  
 
Epilepsy is a prevalent condition affecting 
approximately 1% of the world’s population[1]. 
Researches in the quest for antiepileptic medications 
have been extensive in the past decades[1]. Recently, 
Sada and colleagues have investigated a seizure 
model in mice and reported that inhibiting LDH 
decreases the excitability of neurons. On the basis of 
their laboratory experiments, they have concluded 
that LDH-inhibitors are a promising group of 
antiepileptic medications[4]. The finding may shift 
the paradigm of a traditional view that epilepsy is a 
neuronal disease to a new perspective that epilepsy 
can be a metabolic disease because it can be treated 
by inhibiting LDH which is a metabolic enzyme[1].  
Clinicians can investigate serum LDH level in the 
biochemistry test of their patients. Bearing in mind of  

the paradigm that seizure can be an activity that may 
have correlation with LDH, one would like to 
investigate a related clinical question i.e. “would a 
patient with an acute illness, who has seizure as one 
of the clinical manifestations, has an elevated serum 
LDH before, during, or after an episode of seizure?” 
The listing of causes for elevated serum LDH in a 
recent pathology handbook has not included 
seizure[3].  The objective of this article is to study the 
potential correlation between the serum LDH and 
seizure in human based on published clinical cases.  
 
II. METHOD 
 
The PubMed database was searched on 30th August 
2015. The search algorithm was: (epileps* OR 
seizur*) AND (lactate dehydrogenase* OR LDH). 
This study has included cases of patients with seizure 
in which a serum LDH level was reported. 
Nonetheless, patients with an established diagnosis of 
epilepsy, and patients who are taking an antiepileptic 
medication were excluded.  Patients who have a 
malignancy were excluded because LDH is 
significantly associated with malignancy[2]. In 
addition, patients with the following known and 
established conditions that could cause an elevation 
in LDH were excluded: cardiac and pulmonary 
disease (e.g. myocardial infarction, myocarditis, 
chronic heart failure, pulmonary embolism, 
pneumonia), megaloblastic anaemia, hepatitis, 
chronic renal disease, and autoimmune disease (e.g. 
rheumatoid arthritis, vasculitis, dermatomyositis, and 
systemic sclerosis) [3]. The clinical cases were 
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reviewed. The main clinical features of the patients 
and the time-course sequence of the serum LDH in 
relation to a seizure event was extracted from the 
cases and reflected in Table 1. Ratio of the serum 
LDH to the upper limits were computed in order to 
standardize the readings for comparison purpose. A 
forest plot was constructed to show the ratio of the 
included cases. 
 
III. RESULTS 
 
The above search algorithm resulted in a total 232 
articles in which 15 clinical cases met the criteria for 
this study.  The cases of acute illnesses in which 
seizure was one of the clinical manifestations 
included carbon monoxide poisoning, rodenticide 
(strychnine) poisoning, overdose of tramadol, 
overdose of venlafaxine (an antidepressant 
medication),  thrombotic microangiopathy preceded 
by pancreatitis, thrombotic microangiopathy preceded 
by fibrillary glomerulonephritis, thrombotic 
thrombocytopenia purpura following a streptococcal 
infection, HELLP syndrome (haemolysis, elevated 
liver enzymes, and low platelet) with subdural 
haemorrhage, HELLP syndrome with eclampsia and 
antiphospholipid syndrome, active systemic lupus 
erythematosus (SLE), hyponatremia probably 
secondary to adenovirus infection in twin boys, heat 
stroke, Rocky Mountain spotted fever, Reye 
syndrome, and Sturge-Weber syndrome (see Table 1). 
The time-course of serum LDH in relation to a 
seizure event: six cases in which seizure occurred on 
admission had their serum LDH levels reported on 
admission, five cases had seizure during the course of 
hospitalisation and their serum LDH levels were 
reported on the day of their first seizure, and four 
cases did not specify the time-course event but 
reported the maximum LDH levels instead.  
 
Six cases had the reference ranges of serum LHD 
included, while nine cases had not. With reference to 
the pathology handbook[3], the upper limits of serum 
LDH for individuals aged zero to 30 days, two to six 
years, and above 16 years were set at 600 U/L, 350 
U/L, and 250 U/L respectively. The ratio of serum 
LDH to the upper limit of the reference ranges were 
all above 1.0 ranging from 1.4 to 23.1 (see Figure 1).  
One of the authors of the clinical cases has provided a 
complete time-course of serum LDH measurements 
of the patient[5]. The patient with fibrillary 
glomerulonephritis and thrombotic microangiopathy 
has a peak ratio of LDH to upper limit of 6.4, but the 
patient had a mild seizure at a ratio of 1.4 on the 56th 
day of hospitalisation (see Figure 2). 
 
IV. DISCUSSION 
 
This review has shown that patients with an acute 
illness, who had seizure as one of their clinical 
manifestations, had elevated serum LDH above the 

upper limit, before, during, or after an episode of 
seizure.  The variations of elevation of serum LDH 
were large depending on the acute illness and the 
extent of tissue injury involved. Though LDH could 
be found in all cells[3], the bulk of serum LDH 
originates in the liver, skeletal muscle, heart and red 
blood cells[6]. Cases that had injury involved these 
organs or tissues might had higher elevation of serum 
LDH.  Comparison could not be made among the 
cases in this article because the complete time-course 
and peak level of serum LDH were not reported in 
fourteen of the fifteen cases.  
The peak of serum LDH may not coincide with a 
seizure event as shown in the case of thrombotic 
microangiopahty in a patient with fibrillary 
glomerulonephritis[5]. More clinical data are required 
to characterise the serum LDH profile in relation to a 
seizure activity.  Nonetheless, the serum LDH level 
was above its upper limit before, during or after a 
seizure in all cases.   
There were limitations in this study:  the exact timing 
of the serum LDH and the onset of a seizure were not 
reported. Hence, the time-course correlation of the 
serum LDH and seizure could not be delineated. 
Furthermore, the scope of this review was limited to 
cases that had reported serum LDH in a patient with 
an acute illness who had seizure as one the clinical 
manifestations. Cases that had not reported a serum 
LDH were not reviewed.  
Despite the limitations, this article may encourage 
clinicians to observe, use, and report serum LDH in 
their clinical cases when indicated. Reporting on the 
correlation of time-course of serum LDH in relation 
to seizure may help to characterise their potential 
correlation.  With more clinicians contributing to case 
reports, we may create a larger database for further 
analysis in the future. 
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Figure 1 Patients with an acute illness, who had seizure as one 

the clinical presentations, and their corresponding ratio of 
serum LDH to the upper limit 
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TMA: thrombotic microangiopathy; HELLP: 
haemolysis, elevated liver enzymes, and low platelet; 
SDH: subdural haemorrhage; APS: antiphospholipid 
syndrome; MAHA: microangiopathic haemolysis 
anaemia; SLE: systemic lupus erythematosus; TTP: 
thrombotic thrombocytopenia purpura; URTI: upper 
respiratory tract infection 

Note: Caveats for Figure 1: The above data reflect a 
snapshot view of the ratio of serum LDH to the upper 
limit without standardization of the time-course of 
seizure of the patients due to limitation of the data 
provided in the clinical cases. The cases were 
grouped in this plot for convenience of presentation; 
the reader shall be aware of the heterogeneity of the 
cases.  

 
Figure 2 The time-course of serum LDH of a patient with fibrillary glomerulonephritis and thrombotic microangiopathy[5] 

 
 

Note: The patient had a mild seizure on Day 56. The 
above graph was constructed using the original data 
provided by the first author who granted permission 
to include it in this article[5] 
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Table 1  Patients with an acute illness, who had seizure as one the clinical presentations, and their 
corresponding serum LDH levels 
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Note: * In cases where the references ranges of serum LDH were not provided, its upper limit was determined 
by making reference to a pathology handbook; the upper limits of serum LDH for individuals aged zero to 30 

days, two to six years, and above 16 years were set at 600 U/L, 350 U/L, and 250 U/L respectively[3]. 
U/L = IU/ L (International unit/ Litre). 

 
 
 
 
 
 
 
 
 
 
 

 


