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Abstract
The relationship between disseminated intravascular coagulation (DIC) and lamotrigine (LTG) use 
is a controversial topic. We hypothesized that DIC after LTG use is mediated by anticonvulsant 
hypersensitivity syndrome (AHS), based on our clinical experiences. To examine this hypothe-
sis, a pharmacoepidemiological study was designed using the Japanese Adverse Drug Event 
Report database (JADER). Twenty-two cases of LTG-related DIC were identified by an exhaus-
tive survey of JADER. AHS triad of fever, skin eruption, and internal organ involvement (indi-
cated by liver dysfunction) were also investigated on each case. Fifty-nine percent of LTG-

related DIC cases had the AHS triad. These results suggest that a distinct etiology, namely AHS 
or a phenomenon related to this syndrome, is the underlying mechanism of LTG-related 
DIC. LTG may induce DIC via AHS. More attention should be focused on the risk of DIC with 
LTG use.
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literature7-10). Although some medical professionals 

have suggested a causality between DIC and LTG 

use2,3,5,6), opposing opinions exist1,10). LTG-related DIC 

is relatively rare ; therefore, it has been difficult to obtain 

sufficiently large patient sample sizes to examine causali-

ty.

Anticonvulsant hypersensitivity syndrome (AHS) is a 

potentially fatal multi-organ reaction induced by anticon-

vulsants and characterized by fever, skin eruption, and 

internal organ involvement (i.e., the so-called triad)11). 

AHS has not been considered a DIC-relevant phenome-

non12,13). However, DIC can occur in the acute course of 

AHS induced by LTG, as we have previously reported5,6). 

While previously reported cases of LTG-related DIC 

were not diagnosed with AHS, except for our two previ-

Introduction

The relationship between disseminated intravascular 

coagulation (DIC) and lamotrigine (LTG) use is a contro-

versial topic. The first case of LTG-related DIC was re-

ported in 1992 by Brodie1). Subsequently, one or two 

isolated cases have been reported, including two cases 

presented by our group2-6). In addition to case reports, 

other incidences of LTG-related DIC can be found in the 
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ously mentioned cases, each symptom of the triad was 

described in these literature reports2-4). Thus, it is 

worth examining as a research hypothesis whether DIC 

following LTG use is mediated by AHS. 

In Japan, physicians are obliged to report unlisted ad-

verse events induced by drugs by law (an Act of the 

Pharmaceutical and Medical Device Agency, an Indepen-

dent Administrative Agency) and via a system (the re-

porting system on safety information on drugs)14). Since 

DIC is an unlisted adverse effect of LTG, all cases of 

LTG-related DIC, in principle, have been registered and 

archived in the Japanese Adverse Drug Event Report da-

tabase (JADER). A dataset obtained from JADER by an 

exhaustive search for LTG-related DIC reports could be 

regarded as a representative sample of Japanese pa-

tients. Therefore, we planned a pharmacoepidemiologi-

cal study using JADER to test this research hypothesis. 

Materials and Methods 

Subjects

The subjects of this study were individuals for whom 

adverse event reports were registered in JADER. JAD-

ER is an open, public database that provides users with 

online search capabilities (https://www.pmda.go.jp/safety/

info-services/drugs/adr-info/suspected-adr/0005.

html). The current version of the system can be used 

to search for adverse events that emerged after 2005.    

We targeted DIC events registered in relation to LTG 

use. We searched for LTG-related DIC reports using 

JADER on March 18, 2017 and identified 22 cases. 

In Japan, DIC is not listed as a side effect in the prod-

uct information package inserts of LTG. As mentioned 

above, such unlisted adverse events must be reported by 

the discovering individual and subsequently uploaded to 

the JADER. Thus, the dataset obtained from JADER 

can be considered a representative sample of DIC inci-

dences associated with LTG administration in Japan. 

Methods

The major clinical information registered in the JADER 

for each case was as follows : time to occurrence of the 

adverse event, indication of triggering medication, dose 

per single administration of suspected drug, strategy for 

managing suspected drug, details of adverse event (in-

cluding symptoms), other suspected drugs, concomitant 

medications, final outcome of adverse event, causality, 

and basic patient information (age, sex, height, and body 

weight). The age of the patient was provided as decimal 

data. Furthermore, because the outcome of the adverse 

event was classified into five categories, we distinguished 

death cases from the others for simplicity. 

The causality of the adverse event, as determined by 

the reporting individual, was only available when the out-

come was death, so it was not suitable for our analy-

sis. Thus, we selected the following seven items as the 

demographic data : age, sex, dose, outcome, suspected 

triggering medication, other suspected drugs, and con-

comitant medications. The concomitant use of Carbam-

azepine (CBZ) and valproate (VPA) was checked because 

CBZ is classified as an aromatic anticonvulsant and is a 

typical drug with the potential to induce AHS12), and be-

cause VPA increases lamotrigine concentrations slightly 

more than 2-fold14).

The occurrence of the AHS triad of fever, skin erup-

tion, and internal organ involvement was also exam-

ined. Liver dysfunction is the most frequently involved 

organ symptom in AHS15), and, therefore, it was used as a 

surrogate marker of internal organ involvement. This is 

because it is hard to discriminate AHS-related reactions 

from other symptoms. 

Ethical issues

This study was approved by the Ethical Committee for 

Human Research of Akita University. Researchers are 

required to obtain case-by-case permission prior to using 

JADER for any study. Therefore, this study was started 

after permission had been granted.

Results 

Demographics

Twenty-two reports of LTG-related DIC were identi-

fied in the JADER. The demographic data are listed in 

Table 1. Median age of the cases was 30, and female 

cases were dominant in the sex distribution. VPA was 

prescribed in 59% of the LTG-related DIC cases, where-
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as CBZ was used in 18% of the cases. The indication of 

LTG was so limited that only two disorders were found 

and 20 of the 22 cases were administered 25 mg per sin-

gle dose. 

AHS triad

The frequency of occurrence of each symptom is 

shown in Table 2. In the LTG-related DIC cases, the 

triad symptoms were observed in 64%, and each of the 

triad was highly frequently seen (fever, skin eruption, and 

liver dysfunction were at 91, 100, and 68%, respectively). 

Discussion 

AHS Triad 

DIC can occur in the acute course of LTG-induced 

AHS, as we have previously reported5,6). In the current 

study, we attempted to determine whether LTG-induced 

DIC was mediated by AHS. The main finding of this 

study was that the AHS triad could observed highly fre-

quently in LTG-related DIC cases (Table 2). It is plau-

sible that the LTG-induced DIC was strongly related to 

AHS in this study sample. LTG may have a particular 

mechanism that induces DIC through a hypersensitivity 

reaction. More attention should be focused on the risk 

of DIC and AHS during the use of LTG. 

Demographics 

We also observed that the doses were quite homoge-

neous in the LTG group, as shown in Table 1. In almost 

all cases, the LTG doses remained at their starting levels 

throughout treatment. The onset of DIC in the LTG 

group was estimated as acute or subacute. In the two 

cases in the LTG group that we had previously reported 

to JADER, early signs of AHS appeared on day 7 or 10 af-

ter the first administration of the agent and DIC was di-

agnosed 4 days after the appearance of AHS in each 

case5,6). These results may also support our research 

hypothesis that LTG-related DIC is induced by a hyper-

sensitivity reaction to LTG. 

Clinical significance and management 

The results of this study also indicated that the clinical 

management of DIC after LTG use is critical. The fol-

lowing main observations were made. First, the num-

ber of accumulated cases in the JADER was not insignifi-

cant. Similar to our previous experience with the two 

reported cases, other physicians could encounter such 

cases, especially in general hospitals. Second, LTG-re-

lated DIC tended to emerge acutely or subacutely as de-

scribed above. Third, DIC may be attributed to LTG 

hypersensitivity and LTG should be discontinued as soon 

as possible when hypersensitivity and DIC are observed 

concurrently. Consequently, the clinical features of DIC 

after LTG use and its management should be mentioned 

in the package insert of the drug. 

Table 1. Demographics 

 LTG-related DIC cases
(n = 22)

Age (years)† 30 (10-60)

Sex (male/female) 6/16

Other suspected drugs (cases)  6

Death (cases)  4

Concomitant medications 

 Valproate (cases) 13

 Carbamazepine (cases)  4

Indication 

 Epilepsy (cases) 11

 Bipolar disorder (cases) 11

Dose of LTG

 25 (mg/single dose) 20

 50 (mg/single dose)  1

Blank data  1

LTG : lamotrigine, disseminated intravascular coagu-
lation (DIC), †median (range).

Table 2.  Triad of anticonvulsant hypersensitivity syn-
drome (AHS) 

 
 

LTG-related DIC cases
(n = 22)

Triad of AHS (cases) 14

[Each triad symptom]

 Fever (cases) 20

 Skin eruption (cases) 22

 Liver dysfunction (cases) 15

LTG : lamotrigine, DIC : disseminated intravascular co-
agulation.
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VPA is a best-known agent in LTG use from the view-

point of drug interaction16). In this study, it should be 

marked that concomitant use of VPA was found in 59 per-

cent of LTG-related DIC cases. VPA might have a clini-

cal potential to induce DIC via the AHS or relevant drug-

hypersensitivity phenomenon when used with LTG. 

Differences are evident from the information in the 

package inserts of LTG products between Japan and oth-

er countries. GlaxoSmithKline K.K. did not include the 

potential risk of DIC in the package insert of LTG in Ja-

pan, whereas it is mentioned in the product insert docu-

ments in the U.K. In the U.S., the risk was previously 

described in product insert documents, but was omitted 

in 201016). We believe that the absence of this product 

warning in Japan endangers Japanese patients and must 

be improved. 

Study strengths and weaknesses

The strengths of this study were the large database 

size and representativeness of the study subjects. The 

large database size was made possible by using the JAD-

ER. JADER is one of the national medical databases in 

Japan and can be used by the general public to conduct 

studies after submission of a simple petition. The rep-

resentativeness of the study sample with respect to the 

safety information of drugs is ensured by the reporting 

system and by domestic law. Any unlisted adverse 

event in package inserts must be reported to the public 

organization managing JADER in Japan. Therefore, the 

22 cases in the LTG group, where DIC was diagnosed 

with respect to LTG use from 2008 to 2016, were consid-

ered representative of the Japanese population. 

This study had a few limitations. Firstly, this study 

was conducted with indirect data sampling using the 

JADER. For example, we were unable to identify the 

actual age, laboratory data, or causalities determined by 

the individuals reporting the adverse events. For the 

same reason, we could not confirm each diagnosis of DIC 

based on each laboratory data in this study. Although 

the study data was collected indirectly by using the JAD-

ER, each data was real and considered as reliable. As 

we previously reported5,6), we have experience with two 

cases of AHS-mediated DIC after LTG use. In both 

cases, the diagnoses of AHS were reached because of 

careful differential diagnoses and causations between 

AHS and LTG use were positive. Secondly, it should be 

also mentioned that diagnosis of AHS in each reported 

case might be heterogeneous. AHS is a clinical syn-

drome, and patient with AHS may or may not Drug-in-

duced hypersensitivity syndrome (DIHS), or other rele-

vant syndromes. The authors could not identify each 

phenomenon due to the methodological limitation in this 

study. 

Conclusions 

The results of this study suggested that a distinct eti-

ology, namely AHS or a phenomenon related to the syn-

drome, is the underlying mechanism of LTG-related 

DIC. LTG may induce DIC via AHS. More importance 

should be placed on the risk of DIC with LTG use and ad-

equate and precise information about this risk should be 

provided for users in Japan. 
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