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FIDVA (oo DFUG Safety Communications

FDA warns of serious immune system reaction with seizure and mental health medicine
lamotrigine (Lamictal)

Safety Announcement

[04-25-2018] The Food and Drug Administration (FDA) is warning that the medicine
lamotrigine (Lamictal) for seizures and bipolar disorder can cause a rare but very serious reaction
that excessively activates the body’s infection-fighting immune system. This can cause severe
inflammation throughout the body and lead to hospitalization and death, especially if the reaction
is not diagnosed and treated quickly. As a result, we are requiring a new warning about this risk
be added to the prescribing information in the lamotrigine drug labels.*

The immune system reaction, called hemophagocytic lymphohistiocytosis (HLH), causes an
uncontrolled response by the immune system. HLH typically presents as a persistent fever,
usually greater than 101°F, and it can lead to severe problems with blood cells and organs
throughout the body such as the liver, kidneys, and lungs.

Lamotrigine is used alone or with other medicines to treat seizures in patients two years and
older. It may also be used as maintenance treatment in patients with bipolar disorder to help
delay the occurrence of mood episodes such as depression, mania, or hypomania. Stopping
lamotrigine without first talking to a prescriber can lead to uncontrolled seizures, or new or
worsening mental health problems. Lamotrigine has been approved and on the market for 24
years, and is available under the brand name Lamictal and as generics.

Health care professionals should be aware that prompt recognition and early treatment is
important for improving HLH outcomes and decreasing mortality. Diagnosis is often
complicated because early signs and symptoms such as fever and rash are not specific. HLH
may also be confused with other serious immune-related adverse reactions such as Drug
Reaction with Eosinophilia and Systemic Symptoms (DRESS). Evaluate patients who develop
fever or rash promptly, and discontinue lamotrigine if HLH or another serious immune-related
adverse reaction is suspected and an alternative etiology for the signs and symptoms cannot be
established. Advise patients to seek immediate medical attention if they experience symptoms of
HLH during lamotrigine treatment. A diagnosis of HLH can be established if a patient has at
least five of the following eight signs or symptoms:

e Fever and rash e Hemophagocytosis identified

e Enlarged spleen through bone marrow, spleen, or

e Cytopenias lymph node biopsy

e Elevated levels of triglycerides or e Decreased or absent Natural Killer
low blood levels of fibrinogen (NK) Cell activity

e High levels of blood ferritin e Elevated blood levels of CD25


https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/020241s053,020764s046,022251s017lbl.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16937360

showing prolonged immune cell
activation

Patients or their caregivers should contact their health care professionals right away if they
experience any symptom of HLH while taking lamotrigine. HLH can occur within days to
weeks after starting treatment. A physical examination and specific laboratory blood tests and
other evaluations are used to diagnose HLH. Signs and symptoms of HLH include but are not
limited to:

o Fever e Skin rashes
e Enlarged liver; symptoms may e Yellow skin or eyes
include pain, tenderness, or e Unusual bleeding
unusual swelling over the liver e Nervous system problems,
area in the upper right belly including seizures, trouble
e Swollen lymph nodes walking, difficulty seeing, or other

visual disturbances

Read the patient Medication Guide, which explains the benefits and risks of lamotrigine, every
time you get a new prescription because the information may change. Do not stop taking
lamotrigine without talking to your health care professional first as doing so can cause serious
problems.

In the 24 years since lamotrigine’s 1994 approval, FDA identified eight cases worldwide of
confirmed or suspected HLH associated with the medicine in children and adults (see Data
Summary). This number includes only reports submitted to FDA* and found in the medical
literature, so there are likely additional cases about which we are unaware. We determined there
was reasonable evidence that lamotrigine was the cause of HLH in these eight cases based on the
timing of events and the order in which they occurred. The patients in these cases required
hospitalization and received drug and other medical treatments, with one dying.

We previously communicated safety information associated with lamotrigine in September 2006
(possible association between Lamictal exposure during pregnancy and oral clefts in newborns)
and August 2010 (aseptic meningitis warning). Lamotrigine was also covered as part of a May
2009 safety alert concerning suicidal thoughts and behavior with the entire class of anti-seizure
medicines.

We urge health care professionals and patients to report side effects involving lamotrigine
(Lamictal) and other medicines to the FDA MedWatch program, using the information in the
“Contact FDA” box at the bottom of the page.

*For additional drug label information, search Drugs@FDA: FDA Approved Drug Products.
+The cases were reported to the FDA Adverse Event Reporting System (FAERS).

Facts about Lamotrigine (Lamictal)
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o Lamotrigine is used alone or with other medicines to treat seizures in patients two years
and older. Use of lamotrigine as a single drug to treat seizures is approved only in
patients 16 and older.

o Lamotrigine is also used as maintenance treatment in adults with bipolar disorder to help
delay the occurrence of mood episodes such as depression, mania, or hypomania.

« Inaddition to HLH, lamotrigine can cause a number of other serious adverse reactions
already included in the drug label such as:

o Rashes, including serious rashes that may need to be treated in a hospital and may
cause permanent disability or death

o Serious allergic reactions that may cause problems affecting the blood, liver, and
other organs

o Suicidal thoughts and actions

o Aseptic meningitis, a serious inflammation or swelling, of the protective
membrane that covers the brain and spinal cord

o Less serious side effects may include dizziness, sleepiness, headache, double vision,
blurred vision, nausea, vomiting, and loss of coordination.

« Lamotrigine is available as a tablet to be swallowed, a tablet that dissolves on the tongue
(Lamictal ODT), a chewable tablet (Lamictal CD), and as an extended-release tablet
(Lamictal XR).

Additional Information for Patients

e The medicine lamotrigine (Lamictal), prescribed for seizures and bipolar disorder, has
been associated with a rare but very serious reaction in which the body’s immune system
is excessively activated, called hemophagocytic lymphohistiocytosis (HLH). This can
cause severe inflammation, or swelling, throughout the body and lead to hospitalization
or death, especially if treatment is delayed.

e This uncontrolled, excessive immune response can lead to damage or failure of many
organs and may progress to death.

e HLH can be caused by an underlying genetic disorder or a gene mutation, or it may be
triggered by different conditions, including infections, cancer, and autoimmune diseases.
In a small number of cases it can be caused by drugs, including lamotrigine.

e FDA is requiring a new warning about the risk of HLH to be added to the prescribing
information in the lamotrigine drug labels.

e Do not stop taking your lamotrigine medicine without first taking to your health care
professional. Stopping it suddenly can potentially cause uncontrolled seizures, or new or
worsening mental health problems.

e Symptoms of HLH have been reported to occur within 8 to 24 days after the first dose is
taken. Contact your doctor right away if you have symptoms of HLH at any time while
taking lamotrigine.

e Seek medical attention immediately if you experience any symptoms of HLH while
taking lamotrigine. Symptoms of HLH include:

o Fever, usually >101°F

o Enlarged liver; symptoms may include pain, tenderness, or unusual swelling over
the liver area in the upper right belly

o0 Swollen lymph nodes


https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/020241s053,020764s046,022251s017lbl.pdf

Skin rashes

Yellow skin or eyes

Unusual bleeding

Nervous system problems, including seizures, trouble walking, difficulty seeing

or other visual disturbances

e Talk to your health care professional if you have questions or concerns about lamotrigine.

e Report side effects from lamotrigine (Lamictal) or other medicines to the FDA
MedWatch program, using the information in the “Contact FDA” box at the bottom of
this page.

O oO0O0oo

Additional Information for Health Care Professionals

e Lamotrigine (Lamictal) has been associated with a rare, but serious and life-threatening
adverse reaction called hemophagocytic lymphohistiocytosis (HLH), which can lead to
multi-organ failure resulting in hospitalization or death, particularly if diagnosis and
treatment are delayed.

e Conduct a medical evaluation as soon as suspicious symptoms are reported and
discontinue lamotrigine if HLH is suspected, confirming diagnosis with laboratory tests
and other studies. Patients with suspected HLH should be evaluated by a hematologist.

e Diagnosis is often complicated because early signs and symptoms are non-specific,
including fever and rash, and HLH can be confused with other serious immune-related
adverse reactions such as Drug Reaction with Eosinophilia and Systemic Symptoms
(DRESS).

e FDA is requiring a new warning about the risk of HLH to be added to the prescribing
information in the lamotrigine drug labels.

e In the eight cases FDA studied, symptoms of HLH were reported to have occurred within
8 to 24 days following treatment initiation.

e Tell patients about the symptoms of HLH and advise them to seek medical attention
immediately if they experience these symptoms during lamotrigine treatment.

e A diagnosis of HLH can be established if a patient has at least five of the following eight
signs or symptoms, according to the published international diagnostic criteria for HLH,
known as HLH-2004 diagnostic criteria. These include:

1. Fever
2. Splenomegaly
3. Cytopenias affecting > 2 of 3 lineages in the peripheral blood:

a. Hemoglobin <90 g/L (in infants < 4 weeks: hemoglobin < 100 g/L)

b. Platelets < 100 x 10%L

c. Neutrophils < 1.0 x 10%/L

Hypertriglyceridemia and/or hypofibrinogenemia:

Fasting triglycerides > 3.0 mmol/L (i.e., > 265 mg/dl)

Fibrinogen < 1.5 g/L

Hemophagocytosis in bone marrow or spleen or lymph nodes

Low or absent Natural Killer (NK) cell activity

Ferritin > 500 pg/L

Soluble CD25 (i.e., soluble IL-2 receptor) > 2,400 U/ml

. Lamotrlglne may cause other serious adverse reactions such as:

N T D2 A~
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o0 Serious skin rashes, including Stevens-Johnson syndrome and toxic epidermal
necrolysis
o0 Multi-organ hypersensitivity reactions and organ failure
o Suicidal thoughts or actions
0 Aseptic meningitis
e Tell patients that sudden stopping of lamotrigine treatment can potentially cause
uncontrolled seizures, or new or worsening mental health problems. Advise them to seek
medical attention immediately if they develop any suggestive symptoms to discuss
whether stopping Lamotrigine is appropriate.
e Encourage patients to read the patient Medication Guide they receive with their
lamotrigine prescriptions, which explains its benefits and risks.
e Report adverse events involving lamotrigine (Lamictal) or other medicines to the FDA
MedWatch program, using the information in the “Contact FDA” box at the bottom of
this page.

Data Summary

We identified eight worldwide cases of confirmed or suspected hemophagocytic
lymphohistiocytosis (HLH) associated with lamotrigine use in children and adults reported in the
FDA Adverse Event Reporting System (FAERS) database and/or the medical literature from
December 1994 through September 2017. Two cases occurred in the U.S. and six occurred
abroad.

Five cases had confirmed HLH, fulfilling five of the eight HLH-2004 diagnostic criteria. Three
cases had suspected HLH, fulfilling four of the eight HLH-2004 diagnostic criteria. The eight
cases had signs and symptoms including fever (n=8), thrombocytopenia (n=8), hyperferritinemia
(n=8), hypofibrinogenemia (n=5), splenomegaly (n=3), anemia (n=3), hypertriglyceridemia
(n=2), low or absent Natural Killer (NK) cells (n=1), and neutropenia (n=1). All eight cases had
positive bone marrow biopsies consistent with hemophagocytosis.

All cases were reported to have serious outcomes. All eight reported hospitalization, three
reported other serious important medical events, two reported the outcome as being life-
threatening, and one reported death. All cases had a plausible temporal relationship with
lamotrigine, occurring within 24 days of starting lamotrigine treatment. Doses ranged from 25
mg every other day to 250 mg once daily in the six cases that reported this information. In seven
cases, HLH improved after treatment and discontinuation of Lamictal, and one case did not
improve and had a fatal outcome. No cases reported rechallenge. Treatment reported in the
eight cases included steroids (n=6), intravenous immunoglobulin (n=4), blood products (n=2),
and chemotherapy (n=2).

All eight cases reported concomitant medications. None of the concomitant medications are
associated with HLH.
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REVIEW
HLH-2004: Diagnostic and Therapeutic Guidelines for
Hemophagocytic Lymphohistiocytosis
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In HLH-94, the first prospective international treatment study for ~ porine A upfront and, in selected patients, intrathecal therapy with
hemophagocytic lymphohistiocytosis (HLH), diagnosis was based on  methotrexate and corticosteroids. Subsequent hematopoietic stem
five criteria (fever, splenomegaly, bicytopenia, hypertriglyceridemia  cell transplantation (HSCT) is recommended for patients with
and/or hypofibrinogenemia, and hemophagocytosis). In HLH-2004  familial disease or molecular diagnosis, and patients with severe
three additional criteria are introduced; low/absent NK-cell-activity,  and persistent, or reactivated, disease. In order to hopefully further
hyperferritinemia, and high-soluble interleukin-2-receptor levels.  improve diagnosis, therapy and biological understanding, participa-
Altogether five of these eight criteria must be fulfilled, unless family ~ tion in HLH studies is encouraged. Pediatr Blood Cancer
history or molecular diagnosis is consistent with HLH. HLH-2004  2007;48:124-131. © 2006 Wiley-Liss, Inc.
chemo-immunotherapy includes etoposide, dexamethasone, cyclos-
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new treatment protocol presented here, HLH-2004, which
includes updated diagnostic and therapeutic guidelines from
Hemophagocytic lymphohistiocytosis (HLH) is a disease  the Histiocyte Society.

with major diagnostic and therapeutic difficulties. HLH

comprises two different conditions that may be difficult DIAGNOSIS OF HLH

to distinguish from one another: a primary [1] and a sec-

ondary form [2]. The primary autosomal recessive form,

familial hemophagocytic lymphohistiocytosis (FHL), has The most typical findings of HLH are fever, hepatosple-

an estimated incidence of around 1:50,000 live-born children nomegaly and cytopenias. Other common findings include

[3]. FHL is a fatal disease with a median survival of less than  hypertriglyceridemia, coagulopathy with hypofibrinogen-

2 months after diagnosis if untreated, and that typically hasits  emia, liver dysfunction, elevated levels of ferritin and serum

onset during infancy or early childhood [4]. Despite its name,

family history is often negative since the disease is recessive.

Importantly, the onset of FHL and bouts of the disease maybe ——— . .
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mised hosts in association with viral infections, virus-
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transaminases, and neurological symptoms that may be
associated with a spinal fluid hyperproteinemia and a
moderate pleocytosis [1,4,9,10]. Other, less common, initial
clinical findings include lymphadenopathy, skin rash,
jaundice, and edema. Spontaneous partial remissions are
observed [11]. The onset of the primary (genetic) form is
typically during early infancy but presentation in adolescents
and adults have also been reported [12].

Histopathological findings include a widespread accumu-
lation of lymphocytes and mature macrophages, sometimes
with hemophagocytosis, affecting especially the spleen,
lymph nodes (if enlarged), the bone marrow, the liver, and the
cerebral spinal fluid (CSF) [13]. In the liver, a histological
picture similar to chronic persistent hepatitis is commonly
found [7,13]. Other frequent abnormal laboratory findings in
HLH are low natural killer (NK) cell activity [14—18], and a
hypercytokinemia, in particular elevated soluble interleukin-
2 receptor (sIL-2r) levels (sCD25) [18,19] in serum and in the
CSF [19,20].

Importantly, it is still often difficult to distinguish between
the familial and secondary forms of HLH despite advances
regarding molecular diagnosis. Infection-associated forms of
HLH may subside spontaneously, but may also be associated
with increased mortality [2]. Furthermore, proving an acute
infection at onset of symptoms is not of major diagnostic or
therapeutic assistance, since not only sHLH but also FHL
often feature a triggering infectious agent [5].

Differential Diagnoses

Many conditions can lead to the clinical picture of HLH,
including malignancies (leukemia, lymphoma, other solid
tumors), infections (viral, bacterial or parasitic), and rheuma-
toid disorders. In addition, there are diseases which develop a
true HLH episode during their clinical course, such as X-linked
lymphoproliferative syndrome (XLP), and Chédiak—Higashi
and Griscelli (type 2) syndromes [2,7,21-24]. Some differ-
ential diagnoses are Langerhans cell histiocytosis (that may be
complicated by HLH), lysinuric protein intolerance [25],
severe combined immunodeficiency [26], DiGeorge syn-
drome, and Omenn’s syndrome [27].

Viral infections, especially Epstein—Barr virus (EBV),
may trigger primary as well as secondary forms of HLH [2].
Patients with severe sHLH due to EBV infections can be
treated with this protocol [28]. It is possible that patients
presently considered to have sHLH may have some, as yet
unknown, subtle, inborn immune defect.

Macrophage activation syndrome (MAS), a serious
complication of systemic rheumatoid arthritis and other
childhood systemic inflammatory disorders, is thought
to be caused by excessive activation and proliferation of
T lymphocytes and macrophages. It is also a complication of
autoimmune diseases in adults. The recognition that MAS
belongs to the secondary or reactive hemophagocytic

Pediatr Blood Cancer DOI 10.1002/pbc

Diagnosis and Treatment of HLH 125

syndromes has led to a proposal to rename it according to
the contemporary classification of histiocytic disorders [29].
Moreover, and in the same way as in HLH, it has been shown
that in addition to corticosteroids, cyclosporin A (CSA) is
also effective in patients with MAS [30].

Diagnostic Guidelines

Guidelines 1991. In 1991, diagnostic guidelines for
HLH were presented by the Histiocyte Society, based on
common clinical, laboratory and histopathological findings
[7]. However, HLH may also have an atypical and insidious
course in some patients in whom all criteria are not always
fulfilled [7]. Moreover, a number of patients may develop one
or more of the diagnostic criteria late during the course of the
disease [7,31]. With these concerns in mind and an extended
knowledge on clinical and laboratory findings [10,18,19], the
diagnostic guidelines have now been revised [32,33].

Guidelines 2004. The five criteria in the 1991 guidelines
are still relevant: 1/fever, 2/splenomegaly, 3/cytopenias
affecting at least two of three lineages in the peripheral
blood, 4/hypertriglyceridemia and/or hypofibrinogenemia,
and 5/hemophagocytosis in bone marrow, spleen, or lymph
nodes [7]. In addition, three additional criteria have been
introduced: 6/low or absent NK-cell activity, 7/hyperferriti-
nemia, and 8/high levels of sIL-2r (Table I). Altogether five of
the eight criteria must be fulfilled, but patients with a
molecular diagnosis consistent with HLH do not necessarily
need to fulfill the diagnostic criteria [32,33].

NK-cell activity is typically low or absent in HLH, and
most perforin deficient patients have abnormal NK-cell
activity [15—18,34]. Data on ferritin, an important diagnostic
parameter [10], were available in 31 of 48 eligible children
with familial disease (defined as having an affected sibling),
registered in HLH-94 between July 1994 and June 2002, and
26/31 had a ferritin level above 500 pg/L (sensitivity 0.84).
Soluble IL-2r (sCD25) also appears to be a valuable serum
parameter in the diagnosis of HLH (sensitivity 0.93)
[19,32,33].

Molecular Diagnosis

FHL has, in some patients, been shown to be associated
with decreased apoptosis triggering [35]. Subsequently, it
was shown that one of the underlying gene defect involves
mutations in the gene encoding perforin (PRF), which
account for 20—40% of all affected FHL families and up to
50% in a cohort of North American families [36—38].
Perforin, which is co-localized with granzyme B in granules
of cytotoxic cells, is secreted from cytotoxic T lymphocytes
and NK cells upon conjugation between effector and target
cells. In the presence of calcium it is able to insert (perforate)
into the membrane of the target cell, where it polymerizes to
form a cell death-inducing pore (reviewed in Reference [39]).
It has been suggested that pore formation may lead to
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TABLE 1. Revised Diagnostic Guidelines for HLH

The diagnosis HLH can be established if one of either 1 or 2 below
is fulfilled
(1) A molecular diagnosis consistent with HLH
(2) Diagnostic criteria for HLH fulfilled (five out of the
eight criteria below)
(A) Initial diagnostic criteria (to be evaluated in all patients
with HLH)
Fever
Splenomegaly
Cytopenias (affecting >2 of 3 lineages in the peripheral blood):
Hemoglobin <90 g/L (in infants <4 weeks: hemoglobin <100 g/L)
Platelets <100 x 10°/L
Neutrophils <1.0 x 10%/L
Hypertriglyceridemia and/or hypofibrinogenemia:
Fasting triglycerides >3.0 mmol/L (i.e., >265 mg/dl)
Fibrinogen <1.5 g/L
Hemophagocytosis in bone marrow or spleen or lymph nodes
No evidence of malignancy
(B) New diagnostic criteria
Low or absent NK-cell activity (according to local laboratory
reference)
Ferritin >500 pg/L
Soluble CD2S5 (i.e., soluble IL-2 receptor) >2,400 U/ml

Comments:

(1) If hemophagocytic activity is not proven at the time of presentation,

further search for hemophagocytic activity is encouraged. If the

bone marrow specimen is not conclusive, material may be obtained
from other organs. Serial marrow aspirates over time may also be
helpful.

The following findings may provide strong supportive evidence for

the diagnosis: (a) spinal fluid pleocytosis (mononuclear cells) and/

or elevated spinal fluid protein, (b) histological picture in the liver
resembling chronic persistent hepatitis (biopsy).

(3) Other abnormal clinical and laboratory findings consistent with the
diagnosis are: cerebromeningeal symptoms, lymph node enlarge-
ment, jaundice, edema, skin rash. Hepatic enzyme abnormalities,
hypoproteinemia, hyponatremia, VLDL 7, HDL |.

2
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destruction of target cells by allowing the entry of
granzymes, which trigger apoptosis. However, perforin
concentrations which are lower than necessary for pore
formation, together with granzyme B, may induce targeted
cell death. Recent studies suggest that entry of granzyme B
into target cells can also occur in a perforin-independent
manner, but granzyme alone is not sufficient to induce
toxicity [39].

In 2003, it was shown that mutations in the gene UNC13D
(17925) also cause FHL [40]. The encoded protein, Munc
13-4, is essential for the priming step of cytolytic granule
secretion preceding vesicle membrane fusion and a deficiency
results in defective cytolytic granule exocytosis. A third gene
defect associated with FHL (S7X1/ on chromosome 6q24)
was recently identified encoding a protein, syntaxin 11, which
is postulated to play a role in intracellular trafficking, although
its precise function is not known [41]. Mutations in UNC13D
and STX11 affect up to 20 and 10% of FHL patients in various
series, respectively [42,43].
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In XLP, 60-70% of patients have mutations in the gene
SAP (SLAM-associated protein), also termed SH2-DIA
(SH2-domain containing gene 1A) or DSHP. This gene,
located at Xq25, regulates a protein involved in signal
transduction in T and NK cells. In T cells, the protein binds to
the Signaling Lymphocyte Activation Molecule (SLAM,
known as CDw150) and in NK cells it binds to 2B4, an NK-
cell-activating receptor [21]. Chédiak—Higashi syndrome is
linked to the LYST-gene (lyzosomal trafficking regulator
gene, 1g42), and Griscelli syndrome type 2 is linked to
mutations in RAB27a, a key effector of cytotoxic granule
exocytosis [24].

TREATMENT OF HLH
Therapeutic Background

The first major achievement in the treatment of HLH came
when the use of the epipodophyllotoxin derivatives etoposide,
and later teniposide, in combination with steroids were shown
to induce prolonged symptomatic resolution [44—46]. The
immunosuppressive drugs CSA and antithymocyte globulin
(ATG) are also effective in FHL [47]. In HLH-94, etoposide
and dexamethasone were combined with CSA [8.,48].

Cerebral involvement may cause severe and irreversible
damage [43,49,50]. In children with HLH, CNS disease at
diagnosis often resolves with systemic therapy. Therefore,
systemic therapy including dexamethasone, which pene-
trates the blood-brain barrier better than prednisolone, was
first line therapy in HLH-94, and also in cases of CNS
involvement. Intrathecal methotrexate was added after
2 weeks in children with progressive neurological symptoms
or if an abnormal CSF had not improved.

However, although chemo-immunotherapy is effective in
prolonging survival, in some patients more than 5 years after
onset [11], it has not been possible to ultimately cure any
child with FHL with chemo-immunotherapy alone. It was
therefore a major therapeutic advance when allogeneic
hematopoietic stem cell transplantation (HSCT) was shown
to provide cure for FHL [51-53].

In HLH-94, the estimated 3-year probability of survival
overall in HLH-94 at a median follow-up of 3.1 years was
55% (95% confidence interval £9%) (£9%) (n =113) [48].
In children with an affected sibling, that is familial disease,
the 3-year probability of survival was 51% for eligible
patients recruited during the 4-year period, July 1994—June
1998 [48].

Proposed Revision of HLH-94 Protocol

Since the pre-HSCT therapy was successful in allowing as
many as 80% of the patients with verified familial disease,
that is with an affected sibling, to survive to HSCT, the
revised protocol was based on the achievements made by
HLH-94 [48]. In addition, minor revisions are included, as
presented below.



Initial therapy (weeks 1-8). Not surprisingly in a
disease characterized by severe cytopenias and an immuno-
deficiency, dose modifications in HLH-94 were common. In
particular, the doses of VP-16 were decreased in a substantial
number of the patients. For dexamethasone, the amount
administered was often increased during the induction phase.

During the first 4 years of HLH-94, six patients were
reported to have died during the first month of treatment and
six more during the second month of treatment. It was
sometimes difficult to clarify whether death was caused by
the disease or by its treatment, in particular in case of
infections associated with neutropenia. However, most
deaths were considered to be due to the HLH disease by
the reporting physicians. Because of the data cited above, it
was proposed that treatment intensity be increased during the
first 2 months of therapy with a drug that does not induce
myelotoxicity. As a result, in HLH-2004 CSA is initiated
upfront instead of after 8 weeks.

Continuation therapy. Of the six children who died
during weeks 9-24 on the HLH-94 protocol, all were
reported as death due to HLH disease, and at least three of
these children had CNS-involvement. We considered includ-
ing CSF analysis every fourth week in all children (at least for
cells and protein, and cytospin in case of CSF pleocytosis) in
order to detect early reactivation in the CNS. As a minimum,
it is recommended to perform CSF analysis at the time of
systemic reactivation or new onset or reactivation of
neurological symptoms. Brain MRI is also recommended at
diagnosis in these situations.

Intrathecal therapy. With available HLH-94 data, it has
not yet been possible to determine whether intrathecal
therapy, in addition to the systemic HLH-94 therapy, is
beneficial or not. Systemic therapy, as provided in HLH-94,
will in most patients reduce CNS disease activity. It cannot be
ruled out that intrathecal therapy may have additional
beneficial effects, at least in some patients, but potential
side-effects also have to be considered [46,48,54,55].
Intrathecal therapy is recommended for patients with signs
of persistent active CNS disease and in cases of CNS reac-
tivation. As in HLH-94, up to four intrathecal doses are
recommended weeks 36, if the neurological symptoms are
progressive during the first 2 weeks or if an abnormal CSF at
onset has not improved after 2 weeks. With the potential
beneficial effect of systemic corticosteroids in mind, it is
now suggested to add corticosteroids to the intrathecal
therapy.

Hematopoietic cell transplantation. The estimated
overall 3-year probability of survival after HSCT for HLH-
94 patients recruited during the period 1995-2000 was 64%
(CI==£10%) (n=286); 71 4+18% with matched related
donors (n=24), 70 + 16% with matched unrelated donors
(n=33), 50+24% with family haploidentical donors
(n=16), and 54 +27% with mismatched unrelated donors
(n=13) [56]. The HLH-94 results also suggest that some
degree of disease activity at the time for transplantation
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should not automatically preclude HSCT [56]. The recom-
mended dosages for chemotherapy used in the preparative
regimen and the graft-versus-host-disease (GVHD) prophy-
laxis have been modified slightly in the HLH-2004 protocol
to reflect more recent HSCT experience.

HLH-2004 Study Design

The HLH-2004 protocol is designed for the patients with
HLH, with or without evidence of familial or genetic disease,
regardless of suspected or documented viral infections. The
Japanese experience has demonstrated that patients with
EBV infection and a clinical picture of HLH have a
significant advantage when treated according to this
approach [57]. Initial therapy (weeks 1-8) is based on
etoposide, dexamethasone, and CSA; only selected patients
will receive intrathecal therapy with methotrexate and
prednisolone. For a general overview of the patient
treatments options in HLH-2004, see Figure 1.

In patients without a known family history who achieve
complete resolution of the disease after 8 weeks of therapy,
treatment is stopped in order to avoid HSCT in a child that
may have sHLH. All children with familial disease or with a
diagnosis verified by genetic testing, as well as children with
a non-familial disease that is severe and persistent, or
reactivated, are recommended to receive continuation
therapy with etoposide, dexamethasone, and CSA. HSCT
should be performed as early as possible, when an acceptable
donor is available.

Patients less than 18 years of age at onset of therapy who
fulfil the diagnostic criteria of HLH, and who have not
received prior cytotoxic or CSA treatment for HLH, are
eligible to be enrolled. Patients with HLH aged 18 years or
more and patients who do not fulfil the diagnostic criteria
will be studied separately. Similarly, patients with XLP,
Chediak—Higashi syndrome, Griscelli syndrome type 2, as
well as patients with MAS secondary to known rheumatoid
diseases, may be registered and will be studied separately.

Initial therapy. The initial therapy covers the first
8 weeks of treatment (Fig. 2). The complete protocol is
available for request at www.histio.org/society/protocols.
Maximal initial supportive care is suggested, and appropriate
broad-spectrum antibiotics (until culture results) are made
available. The supportive therapy includes prophylactic
cotrimoxazole, an oral antimycotic during the initial therapy,
consideration of antiviral therapy in patients with ongoing
viral infections, and IvIG (0.5 g/kg IV) once every 4 weeks
(during the initial and continuation therapy). Gastroprotec-
tion with ranitidine or some other gastroprotective agent is
also suggested. If there is clinical evidence after 2 weeks of
progressive neurological symptoms or if an abnormal CSF
(cell count and protein) has not improved, 4 weekly
intrathecal injections are recommended [46,48,54].

Continuation therapy. Patients without a family history
of HLH and without genetic evidence of the disease are
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Genetically verified or

— > Familial > Continuation therapy until HSCT
I disease
Register and start: Persistent
Initial 8 weeks ———  non-familial, > Continuation therapy until HSCT
chemotherapy non-genetically verified
— > Resolved —  Stop
non-familial, therapy
non-genetically 2
verified Reactivation —»  Continuation therapy until HSCT

Fig. 1.

Flow-sheet of treatment options for children with hemophagocytic lymphohistiocytosis in HLH-2004. If there is a treatable infection it

should be treated but be aware that this may not be sufficient and the patient may need HLH-treatment in addition. If HLH is persistent or recurring
consider that the patient may have an undiagnosed inherited disease. HLH may also develop secondary to a number of other diseases as malignancies,
rheumatic diseases, and metabolic disorders, requiring a different treatment. Start therapy if the patient has a genetically verified disease, a familial
form of HLH, or if the disease is severe, persistent, or recurrent. (HSCT = hematopoietic stem cell transplantation.)

recommended to start continuation therapy if the disease is
active after the initial therapy. Increasing disease activity
may make it necessary to intensify the treatment in some
children (see below).

Reactivation therapy. FHL is characterized by frequent
reactivations, or even more or less continuous disease
activity. In particular, reactivation of the disease is common
as therapeutic intensity is reduced, such as during the later
part of the initial therapy. Accordingly, a reactivation will
commonly respond to an intensification of the initial therapy.
Reactivations may also occur following immune response
triggering, such as infections and vaccinations. In cases of
reactivation, broad-spectrum antibiotics, antiviral therapy,
and antifungal therapy should also be considered as
supportive or therapeutic measures.

If the patient develops a reactivation, intensification of
therapy is recommended, such as to restart from week 2, in
which case the initial therapy may be less than 8 weeks, and
then continue with modified continuation therapy. Intrathecal
therapy is recommended in cases of CNS-reactivation
[46,48,54]. HSCT has high priority.

Salvage therapy. The HLH-2004 protocol does not
include a salvage protocol. We want to mention an alternative
approach of inducing remission, with a regimen including a
treatment with steroids, CSA, and ATG [47]. However, in our
experience ATG usually fails in patients that are non-
responders. It is therefore suggested that salvage therapy is
discussed with the local sub-center. Note that early after
HSCT, the immunodysregulation may induce a sHLH
picture, which may be related to engraftment but delayed

<« INITIAL THERAPY  —« HSCT / CONTINUATION THERAPY —

| | N Il [ [ I [ I [
Dexamethasone | | || || | | | | | | |

| | N || | | | | | | |

| ~N ] | L L L L | L
VP-16 VWVWV V V V V V V \Y Y \Y Y \Y \Y \Y
Cyclosporine A | |
L.T. therapy T TMn
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* = Evaluation weeks

Fig. 2.
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Schematic treatment overview of the HLH-2004 protocol. For information on whether to start continuation therapy and perform stem-cell

transplantation, see text and Figure 1. The complete protocol is available for request at www.histio.org/society/protocols. (VP-16 = etoposide, I.T.
therapy = intrathecal methotrexate and corticosteroids, HSCT = hematopoietic stem cell transplantation.)
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lymphocyte recovery, necessitating reinstitution of some
form of HLH therapy [56].

Stopping therapy. Stopping therapy is only recom-
mended in children with complete resolution of the disease.
Close follow-up is warranted, including evaluation for
fevers, hepatosplenomegaly, neurological abnormalities,
anemia, thrombocytopenia, neutropenia, as well as elevation
of ferritin, serum transaminases, and sCD25.

Hematopoietic Cell Transplantation

The choice of the donor rests with the treating
physician. If an HLA-identical relative is not available,
a matched unrelated donor is recommended. The risk of
a sibling carrying the disease must be considered. If a
genetic marker (such as for PRF, UNCI3D, or STXI11) is
not available, NK-cell activity can be considered as a
surrogate marker of immune dysfunction, although healthy
siblings may also have persistently decreased NK-cell
activity [16].

If there is no matched donor available, use of a partially
mismatched donor is sought. Outcome in the HLH-94
study with regard to various donors has been presented
[57]. Results with mismatched donors are improving
[52,53,56,58,59]. If no other donor is available, HSCT with
a haplo-identical family donor is suggested. The use of
peripheral blood or cord blood HSCT may be considered, at
the discretion of the physician.

Preparative regimen and GVHD prophylaxis. The
preparative regimen for HSCT and the GVHD prophylaxis
rests with the transplantation unit, but a suggested regimen is
provided. It proposes including etoposide, in addition to
busulfan and cyclophosphamide, in the conditioning regi-
men, in accordance with previous experiences [48,53]. The
dosages suggested are outlined in the complete protocol,
available for request at www.histio.org/society/protocols.
The marrow infusion is preferably made with >3 x 108
nucleated cells/kg, and non-T-cell-depleted. In haploiden-
tical and antigen mismatched unrelated transplants, T-cell-
depletion may need to be considered. Since there is evidence
that donor T cells and NK cells are instrumental in curing
HLH, use of T-cell-depletion should be carefully weighted.
The GHVD prohylaxis for unmanipulated T-cell replete
grafts is based on CSA and a short course of methotrexate,
and methotrexate may be substituted by mycophenolate
mofetil. Additional treatment for unrelated donor transplants
include ATG [53].

Reduced intensity conditioning. There are limited data
available on reduced intensity conditioning in HLH [59]. Itis
not yet possible to make definitive suggestions regarding the
preference for such regimens in HLH.

BIOLOGICAL STUDIES

HLH-94 had a number of associated biological studies,
including analyses of NK-cell and T-cell cytotoxicity,
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preparation of DNA for genetic analyses, as well as EBV-
associated studies. These studies have all been successful and
they have improved diagnostics and therapy, and increased
the biological understanding of the disease as well as of
normal human immune modulation.

Recent studies have shown that the disease is associated
with decreased apoptosis triggering [35,39]. This causes the
defect in the NK and T-cell cytotoxicity that has been
recognized for long [15,16], with three causative gene defects
known today; PRF [9], UNCI3D [40], and STX11 [41]. Itis
possible to identify a cohort of individuals with PRF gene
mutations by the use of flow cytometry for the perforin
protein [17]. Moreover, it has also recently been shown that
the cytotoxicity defect can be grouped in four subtypes [18],
and that group 3 patients will most likely need a HSCT in
order to survive [34].

The biological studies in HLH-2004 address these recent
novel findings. The goals are to: (1) gather biological
material in order to identify additional genetic defects;
(2) study the correlation of genetic mutations and associated
flow cytometry results; (3) study genotype—phenotype
associations; (4) and study the biological and clinical
significance of cytotoxic subgroups. It is therefore recom-
mended that study patients be analyzed for genetic muta-
tions, by flow cytometry, and for NK and T-cell cytotoxicity.

CONCLUSION

Survival for patients with HLH has improved dramatically
during the last decades as has the understanding of the
underlying biological mechanisms. The HLH-94 treatment
protocol has been widely accepted, and patients from
29 countries have been registered in the database. Based on
the cumulative experiences from HLH-94 and other studies, a
new treatment protocol, HLH-2004, has been developed
which includes diagnostic and therapeutic guidelines. In
order to attempt to further improve diagnosis, therapy and
biological understanding, participation in HLH clinical trials
is encouraged.
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LAMICTAL® Tablets 100 mg frE = 55 020510 5%

Lamotrigine(Lamictal) A RTAER |4 K RIE F S R BRAG e 8 JBPY -
ASBRBATINILEEIRE B e bR E G omi A
{3 > R e ke F7B 4 Stevens-Johnson fERE(SIS) B BV R IAT 1
SR (TEN) (BRI BLEE) - (Bt A (E S R A > B 6 [E)] 215

5 I R R 9 5 2 B R B i LB R~ (IR e » TE48 TR
Lamictal RUSUBREE » ok A 52 i o8 e S5 EL R AE RS 1840 2 1/500 Fehdyy
—2F£(1/1000) #5551 SIS

FELLEE MR M R R A S R R R PRS- S8 22 BREE AT B HUER AT 1/1000 -

RERE FPNERMEIER AT S - tFRERHsY > REEREERES XA
EEYEEZR4Y B 1/300 2 1/100 -

ﬁi%&?‘ﬁﬁﬁ%ﬁ?ﬁt&;ﬁ%%mﬁ JRE A ERG Lamictal JEEHY 8 B
RS RABRAVIEIR - BEETIES A S By AT REM: -

TP AR
50 ZTeHERI/100 Z s

i
HERI
EE R M

[ZErEE]
SRR (O 38 TR R L P S P 2 1 R i BE MR B R M S B S ) B 12 R DA B 2
Z B EH  BNEL 2 R DL E R E BN A R -
Lennox-Gastaut Syndrome f#fEEfE 7 JEH -
J S B HA 2 i R B S RN 2 A - A IR E IS - g IR~ B
MR 2 B RVEIR 2 TEG ©

(AR EEAT%]
Lamictal $EFIEELH AR - A AT IH g BRI
T AR EAS \)ﬂz%z{lixﬁwiﬂ’]% I s sE P 5o 2 (FREER) 22
?E%F B Al THYEIE RS BT RO e IE -
HFRLEHYIEH
fEm AR R 1L Lamictal JEREHY 5 FEE FHANEERT - iR )7 & A e b2
EEERIT 2 EREE Wy SEEE UE&EL@;§@JEE@ Lamictal HYZ|ZE 5T
AIRES (MR 2B (SR EEE O EEIH) - BIZEE0VIS A » 27T 2 4ERR
EIVVATHENS & - BIFEE0FEEE b (#-FRI(2REEYE) /122) > Lamictal
LA T ARR I B WAL S R R R & -
B (5 FH A SE R A BHEERY RS RT RE RV B e - 4 RIS o IR 2 2 AN EE B 3
N AEE -



e}

B O e HA UB RS iF R ER Lamictal B8 A BT AL Lamictal Y76
BRI A At UE R EEY)T - S =3 lamotrigine ZEY7Eh 12222 - (2FI4E
YIsE B 1EA)

k=R O7ey LBy

o AKX 125D E(RFE—) ¢

PIBIE R 25 mg > g H—R > FFE I BEER 50 mg » G H— g i -
FE1RIGIIRIE > & 1-2 B 258 1 50-100 mg » DUEEF(THHARVRERL o — AR
& Ry H 100-200 mg- &5 H —2ET KAl A - A £ B 7R 22 500 mo/ HHYRI &= >
A HERE T PRAHAY S JE -

o 2-12 pR5iEE

A E TR B S S ARSI A E 2R 12 LA LB B R ANEE -
SRR Lo A LAt SR s b A S 2 R &

o AKX 125D E(RFE—) ¢

TE1EARH valproate HYE T » Ram A 0T AR HA TR ZE(AED) » Lamictal )7
B REREAIRAE 25 mg - 188 BEEEHRA 25 mo » R - fERE 1-2
2534 1N 25-50 mg > DUEREETIRE - —f4EREE F 100-200 mg/H -
H—REGT MR ARA > DU EEHIERY -

Ak A PUERf SE BH & 5 4 lamotrigine BEMERA (LEEY) (2 RIEEYIC O E RN EE -
A AR A UEFTSE(FR T valproate DAAH) » Lamictal HY4TJ7IE fy 50 mg
FH— » H8 08 #EEH 100mg > S WRARRT 0 HiE 0 -

BE1% % 1-2 F 234 0 100 mg> DLUEEE 3 & 1R — MR 2 fy& H 200-400
mg > SRR AR A -

HEBHEFRE 700 mg/ HIVEIE » A RS THEARVERY -

Ak P B e A G A 2525 lamotrigine BeliEli (b 22Y) 0y B & (S REEYI5C A1
FH) » Lamictal B4R & B RK—ZX AR 25 mg » F14& H B8 H—ZRM

50 mg - 748 A - fETRES 1-2 A 211 50-100 mg > E FEER( A ER S E - —
R B A S PR AR 2 fy 100-200 mg/H > — K EGT 2R -

Fo—  WEBEANRRA K 12 LA EAVEER A B 7%

>:<\

t

0]

BEITA e 1-2 % 3-4 HFIRIE
HEYaR 25 mg 50 mg 100-200 mg(f H—Z%
(HEH—X) (BH—X) B R A) - F—F
31 50-100 mg > L
ZETERRE -
ELfd F Valproate+E At FHZE4Y) |12.5 mg 25 mg 100-200 mg(EH —=
(FFHARA 25 mg) |(BEH—X) SRR A) - F—F
— ] 25-50 mg 0 B
EFEFIRIE -




REER (B NYIZEDIGFRIES @ |50 mg 100 mg 200-400 mg (73 /I Az

Valproate [Phenytoin (HH—X) (7 WA AR FH) ) » &% ER
Carbamazepine 100 mg » BUEEI 4R
Phenobarbitone 2.

Primidone

o ELAt lamotrigine i
MER Lo AR (2 R g

YL EAEH)

ELHE A EREHIH] |25 mg 50 mg 100-200 mg(fH—%K
BEA 2 lamotrigine ¥ |(BEH—X) (BHH—X) ST RARA) » & 1-2
ML L EEY—HE G RN 50-100 mg > LU
IRF (2 BIEEYI O A F MRS -

)

A FAER & AR ALE S e B Lamictal 54 SE68hE2 70 I 7 FEATHUERITSE & (S REEYI<C G AEH) » FE
7B e valproate {f FHAYHERE T & 77 AR EE -

By TRV 34 BBl - VAR RERE YA 2 ELE R - Y B (SRR
FOYEERIR)

* 2-12pFHE(RET)

IEAEAR A valproate Y& 7 - fitim A MEOFIR AU ZE(AED) - Lamictal £y
55 0.15 mg/kg #8E/H - FH—X > FrE A #3% 0.3 mglkg/H > FH—Z
B o - W% 1-2 RSN 0.3 mglkg » DUEEEE IR TE - —iS4Eiem
B 1-5mglkg/H - BERE IR » B sflE Ry 200 mg/H -

Ak FE U R #E B HL & & 35 25 lamotrigine JiEHETE (B &5V (2 B 82958 A F AV EE -
fsm A O AR L BRI ZE(R T valproate DY) - Lamictal FY#5I& % 0.6 mg/kg
BEER/H > IR - #4088 L2 mo/kg/H 0 SRR ZKARAT o BRE T -
TR 1-2 218 0 1.2 mg/kg » DUESEE A S E - —Re4ERHI & K H 5-15
ma/kg » KA - HE RIS & 400 mg/H -

AR EEA GREHIHI=EEE lamotrigine BEHERE (LEEVIHY B (S RISV EAE
) Lamictal #4775 & 5 0.3 mg/kg A=/ H » 5 H — e KA A - F748 28
PR 0.6 mo/kg/H > FFH—RETWARRA - FHE A - BT 12 BR%
G 0.6 mg/kg » EFEFIRENRIE - —HETIER S FER 4RI E & 1-10
mg/kg/H » B H—E IR AR » HE %3 200 mg/H -

By THECREREIE 2 457 - ZHREN R B 2 BOEE - B RS EE A B I B S A

E
T MBI 2-12 R S ER R & O a7 A (B H SRR - molkg #RE/

H)
ERITE P 1-2 JH% 3-4 UEFFRI R
CL# A Valproate+ Eo Al fifFH 247 0.15 mglkg™ 0.3 mg/kg F—F "1 0.3

(BH—X) (BEH—X) ma/kg > LA FIHERTR 2
1-5 mg/kg(fg: H—E
TTMXARH) - A
7H 200 mg/H -




REEH (B NPIZEDfFHIE ¢ (0.6 ma/kg 1.2 mg/kg B N 1.2

Valproate  [Phenytoin (73 AR ) (73 R ) mg/kg > DU E 4R &
Carbamazepine 5-15 mo/kg(FH —KE,
Phenobarbitone SRR B
Primidone ;

% 400 mg/H -

B HAfthr lamotrigine %
MR La B (2R

Y HAEH)

EBLH BN EEEHD 0.3 mg/kg 0.6 mg/kg % H%0 0.6
HIEEEE lamotrigine (B H—XEGT M |(BH—REGTM  |molkg > DS 4R &
Bk (LEey— | TURA) K H) 1-10 mg/kg(fF H—2EL
{5 FHE (2 R EEYIAT STRARA) A
AA1EH) 38 200 mg/H -

Pk FHER 8 N 2 A3 &7 B lamotrigine 24 S58)ER <7 7 [ FERNHUEREE ~ [ B (S RIEEYISC A AE

H) » FEIEEL valproate ff FHRYHERS I & 74 MR % -

A OEAR valproate HY B EFETEHNE HEIEE 1-2 mg B> RITES AR > DR HARA 2 mg
Lamictal 7y 77 = ikEE - 570 AR valproate i B FEt B HAVE H IR/ 1 mg B - HIRIESS
¥ Lamictal -

R A &4 R Ekett » Bt ol am gl aa i S B 1%~ HEE N & (S REGE
FOEEEIR) -

2-6 % B E T RE AR L S VAR R T = -

* 25U -

WK Lamotrigine BE—EEERIWFTIY 2 Bi DA N5E 5 JNEH LEH LT HERE
FI& DR ERUISE - Lamotrigine &0FREA A% 1 (B H 2 2 5k 5L AR al et
VE 2 2 M Ry R M 1 AR R 1T - [AlE » Lamictal RS RN 2 s LA T 583 -
MEERMEEEE

o HA(8FELAE)

R Re g AR E RS 2 il BN i@y aR S0 TR N R T
% o (SRIEE REEE)

WA IR DU YRR S 50k - PERAR B4R i Lamictal A7 & H 2IAS 4R
EEE 6 (R N R =)  AEERIR TS L E S tips FH S5 R/ SRR FH &% 7] DU
Z1&(HARM) -

F= IR (18 BELL_L) B M R L Y S B R R H 4RI 2 2 70k ¢

AR % 1-278 % 3-4 78 %518 H LR E
(ZF6H) **

a) ffthn 12.5 mg 25 mg 50 mg 100 mg
lamotrigine fi¢ | (Bl —XR&ET | (BREFE—R) | BR—XEE | ( ER—REE
HEEG (LI | 25 mo) ITRRRIREEEE) | TR R EE)
A (BREARHE

(40:Valproate ) F5 200mg)

b) K 50 mg 100 mg 200 mg %5 6 34 300 mg,
lamotrigine i | (BFR—X) (BRI M) (BRITR) ETRE AL 7
el S 2 400mg/ K
A AR AR AN (FRA R
ksl
Y1:Valproate
i apr]




MINFI%EY)—
[EfEA -
Phenytoin,
Carbamazepine,
Phenobarbitone,
Primidone
HHE
lamotrigine
iyl
(ZREEYcE

EH)

c) Lamictal E— | 25mg 50 mg 100 mg 200 mg
sprawlt | (BH—R) (BH—R=F | (GH—XE | (i © 100-400
N A GG H 73 mR) H 73 M) mg)
lithium,
bupropion, (BH—XEE=
olanzapine, H 73 /iZK)
oxcarbazepine

HRHEECHAR
G EE
EOIGH

lamotrigine J§%

M LAY EEY)

SEE R BRI IR F AEDs 2247 Eo L Lamictal 7735 &/ PRy » PRl 2 55 3401 5] Lamictal
fEH valproate —EE45 T EEYIIE & -

> E RS E B B R B R S P T A

a) KhnFABFA lamotrigine EEFERE (LAIHIE(40: Valproate) :

B O AR ERE (LI HIE (B0 valproate) Il Lamictal BY#/]4A7 &2 25 mg
f—K - 4555 2 1 - BEE 2 A RAEEE 25 mg - 1155 5 ANF - BIE /AN
% 50 mg —REGFESE—RITWREGEE - —fx A] ZEF AR BN HAER 22
—R—R&5E 100 mo(B2 A LB E 77 I 4G EE) - 281 » FIE ] DASERIR
JERS I E RS H A& 200 mg -

b) FfA lamotrigine BEAEEL {LFERIBELS A M AANHIMIAI Valproate AYfK & -

HAIEJTARTFI T 52— EfER © phenytoin, carbamazepine,
phenobarbitone, primidone f; EEE A& HE lamotrigine BEFERL (LHYEEY) -
(ZREYZEEM)
TE—Ee 3 TR AR & 5525 lamotrigine BEE RS {LAYEEY) H)< A ] Valproate Fy95
& > Lamictal FY#I4AHTEZ 50 mg —K—IARM 2 48 » #8232 5K 100 mg
T — KRR AR A - BIEFRAESE 5 B I0E] 200 mg/X - 73k 2 AR < Fi
EAEE 6 HRIRE ] LA NE] 300 mg/K > ZR1M > fE5S 7 HEEE - Al — T
HA 2 S Ry H BRI & 400 mg/k - 73k 2 R -

¢ ) Lamictal BE—&&¥; e st I A pf F £ lithium, bupropion, olanzapine,
oxcarbazepine BE B CAIN FEEFESHIH] lamotrigine BEiERE (LHIEE
Yy
33 LGAR A lithium, bupropion, olanzapine, oxcarbazepine i H ;%5 ik
lamotrigine FEEEEA( LaFH SR S HIHIRIRY 5 50 AR A Lamictal BE—4EY)5

5




BRVEE > VIR 25 mg/k - I 2 4 - 32 2K 2 22 50 mgl R (B
B[ 57 Rlc—K 2 REEM)  HIEAESS 5 HFTEHHIE] 100 mg/K - —fg ] ZE(H]
BN R HATH &2 JE 200 mg/k > —R—KEGEFEIE TR —K 2 KR - 24
i > FERGPREASR T > IS 2 AE 100-400 mg HYFEE A -
—HEH IR e S TR - AR e ARSI EE > JHhis a] A
SEDUTNHYEEFRACHEE Lamictal 7 FlE (57 4) -
0 ¢ ER e HERRERE 2 MR B EE (18 B L) - AR ZEE
PSS DB FH 4% . lamotrigine 7] & 3% A -

AT E H—iH | | E=E 15>

(a) lamotrigine ffERE | IOEFRCHIE > A% | 4ERFILEE (200 mg/k)
d=ibpen 83 100 mg/H& CRPRIE 73R 2 R

OGN

Valproate){F £ ~ 1%

(b) lamotrigine fi&fERE | 400 mg 300 mg 200 mg
{LAEHNFEEZ% > 7300 mg 225 mg 150 mg
B HIFEHEE -

. 200 m 150 m 100 m
AR TS AR RS g : g
Sy — [l -
Phenytoin,
Carbamazepine,
Phenobarbitone,
Primidone 5{ &
lamotrigine BEEHERS( L
TER (2 REEYRH
TEF)

(©)fFHH EfF 1 EE Pl E8: b B T4 Y H AR (200 mg/K)
SO PUEERIEEY) 2 (REFE 57 1k 2 ZRX{EFH)

% - BRARH (%3 : 100-400 mg)
lamotrigine BEHEES{E
75 Pl 2 B A ot T
) o (B14E lithium,
bupropion, olanzapine,
oxcarbazepine)

R e IR B Lamictal #5978 B2 B (F IR AL AEDs - 5% Lamictal Ja R4 R ral
BRI (B R PR S IS RS Lamiictal FYFE -

i s RIS T B %] 400 mg/k

(a) {2 FkT A0 lamotrigine BEREEE /LN (A0 valproate) (AL 1%

— H & valproate ff2{%H % - Rl Lamictal HYEIE 20 I1E] 70 H R e A=
Z L B 4RI E -

(b) = FIHE A0 lamotrigine EEEEZ (LIRERIVRIA L 1% » IKIBRIAERTEIR -

[ & 574 /] F1 phenytoin, carbamazepine, phenobarbitone, primidone (&
lamotrigine BEAEER( Lk SR (R SEY3C BAF ) —[EEH -
B R (L IEHEEE H 2 1% - Lamictal TR0 E 1 3 7 -

(c) {E=FRIMTARE A FAth B Lamictal 280 82 RE RIE X A /E R 2 A5 1i 2
B PUERE I &E - f5I%0$HEE - bupropion, olanzapine, oxcarbazepine -
TEEHEMEEY e 2 1% » BIEWNE)TAFTES] 2 H IR S0 AGERT -

eI B 2 Lamictal Z T E 2 FHEIE 2 1% SR I0{E FHH A 52

6



Yz IFf > Lamictal Fi| & 2 3%

H Al e d s b iU b R Lamictal 45 H 75 & 2 BEPREKES - 281 > BN YIS
TEFWRSE > ]S BLLU T ER(R T HR )

T - SRR R B B (18 B LA ) Lamictal 2 HME > BEE N H
ﬂfl;?é%/ B

vy A Lamictal | 55— FH FHEDIE
TRERE (mg/

x)

@FFEAGE | 200 mg 100 mg e 51 (ST (100 mg/K)
Yy Lamictal 7| &
5}@]11/\_ o 300 mg 150 mg HEFF i {57 & (150 mg/K)
lamotrigine S
M A LA (40 —
valproate)iyfs | 400 mg 200 mg 20EF5 1 [BI781 (200 mo/ X))

JEEie

(D) EARER 200 mg 200 mg 300 mg 400 mg
valproate 7 j%

B IRBRFAE
iy Lamictal %% | 150 mg 150 mg 225 mg 300 mg
AANA
lamotrigine [i5fE
WA EaF 2] - 100 mg 100 mg 150 mg 200 mg
A& 74 TR
NEIEEY)—[E
A

Phenytoin,
Carbamazepine,
Phenobarbitone,
Primidone
HE
lamotrigine EEHE
e A LA A (25
YL OIER)

(C) HghnfEHE: HEFFRI S0 22 F 2 HISAIE (200 mg/k)
A g e (#o[&[: 100-400 mg )

Lamictal 5 &5
SEYEN 1A
{EF 2 Ag i 4
B E AED ZEY)5:
lithium,
bupropion,
olanzapine,
oxcarbazepine

FE: PEARA AEDs i H AL Lamictal Z218) /1A B AR MARE R 2 82Y) > HIlEsaE
fHEH Lamictal B valproate —fEHYE & 045 EE -

xR A B EER Lamictal

TERGPRERER T > SIELEITRAH » FE222R(EFE Lamictal 2 14 » 3 R Erhd e FA 38
AR BREE S EAIAR o I B AT DU RR LU= 8V 7 == H Lamictal -

o HECNA 18 5E)

Lamictal R & F A/ N 18 55 2 Bl #g I R B (S BT SE I T B ) -



Lamictal HyZ2 MBI 5 —Fl g i R WL - I - A A R
=
X B RE Y — R E
*  FERRFE RS2SR L
() (AR50 2L 0 FATG4S T Lamictal
BEZR 1 AR B2 22 T A b i lamotrigine A5 R 28 (SR EEEE K 2T ~ 289
X HAEH) Lamictal By &G & 705 WA & HR Ry 6 S 528E
PURE R - BRI B 7 ANVEERE - ZRIRE & lamotrigine [ HNfEATR
lamotrigine BEAEES{LAIIHII(40 valproate) » /25 Lamictal Ff s A
lamotrigine EEH#ENE{EEAE75 (40 carbamazepine, phenytoin, phenobarbital,
primidone =X rifampin) > 5% Lamictal f;7R1E1E47A B A valproate,
carbamazepine, phenytoin, phenobarbital, primidone =, rifampin 9155 T (AR
RF— EMEEEERES) -
(b) LTI EFFR & Lamictal HR{SE FH lamotrigine BeiE i LaA SR B2
FRARSE T {07 R 52 e 4
FRIZ(E B B EWIES IR FE > Lamictal BY4ERFRIE A 0] gEFE S22 fE 2 %
(SRIEERTFESH - YA /EM) -
(c) HTLEEHI4ERAE Lamictal HR(E A lamotrigine BeiE R LA SRV B2
{2 45 T 17 F SE A
FRAEAE 51 B B IR PR E > Lamictal BY4EFRFR &5 0] RE 35 ERURZE 50% (2 F
EBIEESOTEEH - YT ER) -
o ZHF A5 FKLLE) :
R EFEE A Lamictal HYERHERAIR - 25 fEpIR TR S ([Tl g HY S TE
BLAFER NAR[E] o Nifh - AR RFEEIIEEHE -
3 P = 5 N
— &= > FERFTIEER 2(Child-Pugh grade B)[ {24 50% » EERTIIRE
42(Child-Pugh grade C)[F{RAEIE4Y 75% o 4 HIFI4ERE S AR B AV ER IR E
FEE (2R ) -
 BEImefE:
ik Lamictal 545 7B DHRE A AV BRI/ L - R B R IE R BRp 22 > Lamictal
I EERRF R - Lamictal WYRAATE TR RN B 2 HAHUEiEEY) - ik
R EH A IHEE DR IR EHIR B AR e A (SR ERE O EESEIH) - %
HUE SRRV EEY B 1A - BB R EEYEN S -
[Z£2E]
Lamictal ZZHR X1 lamotrigine SR HAE > BB BE -
(&38R B EIE])
® P
Lamotrigine(Lamictal)FAFT A8 5 [#E 2 ERIEH - 3 F e a By 8 HA T -




REHEBEREME BE B8R Bt E R4 BEFENAFLE IE(E A%
RS - ARG 254 Stevens-Johnson BUEEE(SIS) KB MR R RFEME
BRE(TEN) (2B RFE) -
LA THERIE Lamictal BYEREET » AR EBREFZBHNLRERRRESR
1/500 » EH#gAg—(1/1000) #5452 SIS -
T DU MR R 1Y B R R NG IR B T » S8 AR B EE Ay B UM 1/1000 -
REREFBERIEILRAES -
B - RERBERESERAENELERL & 1/300 2 1/100 -
FERN RS FHIRIA TR NGRS R R R EE A F4A Lamictal J&EMY 8 A
HIFA R 5 R EIRIIEAR - BERTIE S ey R FERY TIREME: -
FprEaa ke O FE N RER RSB E N

Lamictal ¥ EEE - WHEHE Lamictal BRI 8 )5 A (S EBIEHEAE) -

[EEFAR A valproate (ZEEBIREAE) -
S EATERSEY Y B S SR R AR R Ris e A
Lamictal &34 FERE M EBIIRE - 29FREREBEN=BEE -
AR HIR 75 - FE T BIEPAG BB (B N B SR ) AUAR » BRI ERERE By 2 Sy fei
HRIFEILRME LG Lamictal o BRIEME AL FIZ AR AR TTRERV )RR
BHIERY REBIERAASENES T EERFEAARE -
BBt R aSEmER N — sy (PASEASN2EER GRS - HERR
8 - UK - MREATRREY - REE ST R (2R RRIE) - EEEIER
EEREBRE M ZERIRA » B RV R » (BT REEEUE S MmE N EMm(DIC)
S ERERE - [EREENE LA B NHBIRHE » Er] e HREHn T
JAFRIR(AEHE - MERE) - BEHREEESSER > EIrRIFHERER -
WIS AR E HAREA - RIFEE ILEEA Lamictal
(FERRE M R AT S NES P2 R A TS (A L R RENR
£& lamotrigine BERNTIRENY: - HEFRBE S ERIERIENERE BT SE
¥ B E - Lamotrigine “REE AR lamotrigine Fris IR E MRS R VAR
B - B RIER g -
o HikEkR
FR B E T RS IR B M (B SRR EER - WA SBBErR - A
ERRERENEEY B AKREENEEAE T SIHER -
H 25%% 50% SR EEEEGREERE)—R - BAmEREEFEHRE
MR B 2R (BLFE Lamictal) » i fIET TR & HIREBIEIREALAVIES » W (ZN)
HHE BRI E SR T R(EREE) -
e AEDs Ja S TEEEE(EEEmiERERER)NEE - ¥EHREMK
Bk ERATRINERS - —THESHEEEM - Z2RIBIS R AEDs (F1§E lamotrigine)
BB FTETNE ST ER - HEERZ B8 T RN RS/ NMEAS - HAT
WA HER LR BRI e - MERA B R ASERR lamotrigine & E a7



=R RE M

it - EEEHREE R EHRERESET RIECK - BEAEE (RHEEE)
W HIR B R SR T BB - FEIZRIHE -

o R EEBNEREIRE

AR IR B B A A S S R AR FH EA iR MR G R EEY) - & T e I A E At &8
MR BRVEEY AR (BE Lamotrigine) i HERREBEINE LR B BT
Ry~ BRERATR) - LHAERGGRECEERRIE ZFF

BEARERE - BE KEIREE B S A B 5 R S ZEREARY &k
(EEETAFERZEE) LHYFERTARE s EREkREEE &
B LEN AR > BIIEIERREAN S - ERAZEREBEREL - B3RS
BT F ~ BREQATR)EGTEAREE » LHERAZANR  EREZREERE
BETE - BEERAAREEL -

® THRESALEE

A SR 222 Y Lamictal ZHYRIEE ©
Ethinyloestradiol/levonorgestrel(30mcg/150mcg) By 4H & °» BE &~ & ¥ i1
lamotrigine HYEERASKAT RIfE » EE lamotrigine Ay RER E((SREYRE
fER) - MEE » ZEENFZRSERBIEDN lamotrigine(fif 2 %) » 4
ZEER AR IE - B R{EM lamotrigine BEERR(LFHER| > BEAEHEE—
HEEEEY)(ED - RAREER) A RS REEN M SR E—H
lamotrigine Ay HRE &R GE VRS - EEMESHEYNE B RIERZ
H > B0 lamotrigine FYRIE » AlMHREEHERNEA - BIEEHRA - &
Lamictal FrRREFZRRI 2L -

ERR A BFESITE lamotrigine HYFRIE S BHIAEUS (15 SE R B2 BRI 2 BE
EWNEEREE - W HBFRZEM Lamictal FIEA)FHE -

EAth 1 ke e K 1 R SR B A R R A 55 - BEARE M AT RESE lamotrigine By
BEYE AR E -

Lamictal ¥f1i] fi 52 S S IR 2

¥ 16 {E{ERERY H BB FrHnIR EE FAFTRIR - fFH lamotrigine F1H B SR # 42
Z%(ethinyloestradiol/levonorgestrel 4H&) » @ FRAYIE I levonorgestrel By EERER -
W MEH FSH R LH AURE (S REEYST G /EH) - 2 s S U L HEUNThEe
HRSEEARER - 2R » FREBEBRILLL B EOFA Lamictal MR EAZE N EEE
B R ZRRAT R fE M - HIL - MRE R B A AR R S (T H SRRy &1L
BlAIZE 2RI L -

® Lamotrigine BN HARISEETEHES 2(0CT ) 2 YR &
Lamotrigine 2—E&KH OCT 2 BEHE/INEMIMIFIEI(SREY X EIERM) -
EAREERA LA TEHHNARRNEYNMFRE - FERSHEH
Lamictal B OCT 2 & H e IEEIk %S (narrow therapeutic index)#yZEy40
dofetilide -
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® _SFEMBREER

Lamictal B—H S FERKEFRER ZMIIHE > RItRIaFE TS TEE
BRER G - A - ARB(EA] Lamictal REE—4 - HIMATFRE - SFEMBRERH -
I ERAL M ER AR FERE B AR I R BRI RV 8L - NRBAERIREE 5 4 > HA

A EERE AT th R 85 4 BRRESEME -
o FHE
WA RIAERIGEEARA lamotrigine FEXRBE1% - HinH R

Z8(L - FEW > TEREREEREY(glucuronide) PG EEERNA » FrlA
TERE RI BRI -

® IE[FEAHEE®R lamotrigine BIFIHYEE

Lamictal /R B~ 488 Eifi[E] B Rk E F EL&IEAEE I &7A lamotrigine 22971955 &

#lelﬁﬁzﬂﬁ AEDs > BRZAMEM Lamictal SEBEMRERE - lRIERZ 2N
EEWEE)BEIIRNEEE TR Lamictal WHEFZE2/D 2 2HIREERISIS R
1& °

RS E Y - AR EERNEE AN E R - "REEEEESIE
fE ~ ZEREIIREREE KRS I E N B - BLeEmed - £/ Lamictal t

H AR ES -
ERRMERE

SLEEAE/DE (Gl N 18 5R)

REERRE M EMEHRENRERE/ MERE REREERERITRZE
bR NS E AT 2 I B R e R A MR -

€ AR (D

B & lamotrigine (EAVES - E4#EE% -2 UDP-glucuronyl transferases - 3555
BEURN lamotrigine 1EEER_E S EIRGE RGP BEL SRR - LH
lamotrigine F1&LHy Cytochrome P450 BgRT AGHIVEEY ISP A S8 AR A 1EM -
Lamotrigine AIREFFEASHIE - {EILREE HIREER, -

I H 2 A HREIEEIRR

s .

RN L HEZEYH lamotrigine BEER LV B (S REBIREAZE)

REZE ] lamotrigine| BEZE A& lamotrigine BERERZ(L| N & B Z HI R F &

BRI LHYEEY) iNEY) lamotrigine EERERZ(LHY

L3

Valproate Carbamazepine Lithium
Phenytoin Bupropion
Primidone Olanzapine
Phenobarbitone Oxcarbazepine
Rifampicin Felbamate
Lopinavir/ritonavir Gabapentin
Atazanavir/ritonavir* Levetiracetam
Ethinyloestradiol/Levonorgestrel|Pregabalin
Combination** Topiramate
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Zonisamide
Aripiprazole

RN FEERR - SF2E T -

AL B B B K T R SR AU A M R 5% - BEAREFTRTREYS lamotrigine
HEEY BN T2 FBEUNEE - SRRESEMAE—TEFHRR AREBI Lamictal /Y
— R EEREERAT R R EN A DNERE O EEEHE R
S I o

® i atazanavir/ritonavir 4£F

#EZR atazanavir/ritonavir EEEE @ R(E lamotrigine Ay N 2 E (S &YX EE
) - (BERZEEAN B atazanavir/ritonavir EEEA%L Lamictal By B BIE M
JRA - FEEEEZRAY HEEF ARG E - HAB L2 B[ A valproate (—f&
lamotrigine & & iEREERE { LATHIA)EG lamotrigine & & fERE L (LFERIMVBEIN T
BOA Lamictal» 52 & 72K valproate B¢ lamotrigine &%) fEEERL{ LEEERIAY
BA T I Lamictal »

HWEAEHEREE Y Lamictal BRERGEREER(LFERINES » EZN
A atazanavir/ritonavir > B fE MBI S Lamictal VB E » E 2 EIEH
atazanavir/ritonavir » BI.JEFE(K Lamictal BB & -

o NEMPUERMEYHIZ O IEH (S RBIREAZE)

Valproate €I#] lamotrigine HEHFEEE(E - #EMmK/D lamotrigine AT ZER
lamotrigine HYZEHABFHTRIAS -

FeEF A REY AR DUEREEY (B2 phenytoin ~ carbamazepine
phenobarbitone EZ primidone) & 5% 3% lamotrigine HYELHE B LR - 0
lamotrigine By -

A A carbamazepine HYERZHFH lamotrigine Z1%& - A %4 S E K EIEHRY
e - GEEE - PEAR - B - WEM RS - BYE carbamazepine
EIR%  BELEWERBEEENEL - FE—EHEF S8ET - HiERKABHE
% » lamotrigine A1 oxcarbazepine AJ{AVAIE » (ENRIZEFERIERIER -
FE—IEMET  BRER A BEZE 46T 200 mg #Y lamotrigine F1 1200 mg
HY oxcarbazepine » oxcarbazepine A& X lamotrigine #y{Xzt > lamotrigine 7,
e oxcarbazepine HYfCET -

FE—IHREREZREN RS - EH T felbamate(1200 mg ~ —RK R K)
Lamictal(100 mg ~ —KRXFFETK) » &~ felbamate £E lamotrigine HYZEYE)
128 B ERER IR EAVAEBRAE -

SH¥EZ Lamictal BYRA @ fEEmA fEHFH gabapentin » FEMATRE EMHERT 7>
e - gabapentin IR ER2EEE] lamotrigine HIETER -

TEZ R BRIV RS - IRIBEER > MBI B R E2KFT L levetiracetam FI
lamotrigine HYBIEMZEYIXAE/EH - EHBIBE R lamotrigine F & &
levetiracetam HYZEYE) JJ2 - T levetiracetam JRA & &2 lamotrigine HYZEYE)
JIE -

H[EHEF pregabalin(200 mg/—K =ZX)iF > lamotrigine FY& EARGEEE W RN &4
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w2 o (M lamotrigine A1 pregabalin fE G &Y 5T 5 (B

Topiramate ¥} lamotrigine By 482 & R 28 - RN i Lamictal €857 15%
Hy topiramate J2[E

£—{E st BB R ARNAIH - £[EH T zonisamide(200~400 mg/ K )R
Lamictal(150~500 mg/:R)=-F+HK » £ lamotrigine A&y & /752 I MEREZE
BESRTR S T HAN GUE R EEAY I R F T » lamotrigine TEFERIBFFE RN
NE S A O A DUE SR M - R - e RS Nl VS SRR lamotrigine
N E R EA RSB E O B 4SS B L -

o MHEMIFHHENTEL/EMH(SREBRERZE)

BEANRBRMREE T 20 (R Zak &M K#EE (lithium gluconate)2 g » [FIEF4S
TR 100 mg Z Lamictal ‘RN & 2 B8 rVEEY B 12 -

£ 12 [E=ZHEF » ZRORAKIE Z bupropion HE—RHEZ Lamictal Z Z)
BB EGET EAERRNEE - Ryl lamotrigine BEEH T < 4T
TR o

fFE—IAATE SRR BFRZEE » 15 mg /Y olanzapine &K lamotrigine
HY AUC 24%7F1 Cmax 20% - —f > EEIEE R EF FHIIA R EZM: - 200 mg
HY lamotrigine R s22E olanzapine HyZEYEh 12 -

4 14 ERFERANZHAEERE  BRE T ERER Lamictal 400 mg » $E
P& 2 mg risperidone FYZEV)E I B RERIR EREEHIRIE - HEGHH
risperidone 2 mg #1 lamotrigine » £ 14 EZHAEZ A 12 AR HARELER
ELEEESEE T risperidone £ 20 {ERZHEBHTRE—ANBIER - MEBLGET
Lamictal A1#&52e8E& A HER

/M BRTE HY lamotrigine 2 E ALY 2-N-glucuronide 2P 2 F]
amitriptyline ~ bupropion ~ clonazepam ~ fluoxetine ~ haloperidol » 52 lorazepam
HYLLfRs B - NISRTRESRIRE <~ bufuralol AEHEHRHE T lamotrigine YE-R &g/
T H CYP2D6 HEfR #) 2 BERA - #I M \BRrVSE RS Y lamotrigine By
BRI A K@M clozapine ~ phenelzine ~ risperidone ~ sertraline =, trazodone
Z-2

® e/ RSB O 1EH

16 FR 52 e 2 BE Y lamotrigine ZE18) /12 HTRE

FE—IE% 16 fir 201k 5 R s\ & Py ZE 5 » 30 meg ethinyloestradiol /150 mcg
levonorgestrel #y ik ¢ 2284 & - 2587 (1 lamotrigine AYE ERA0E IIARF T R £ -
&R lamotrigine #J AUC I Cmax SE35 & [ 529071 39% (2 B EEYIX B/EM) -

Lamotrigine Y FRE » ER ARG BZENE —HE - £REH)
lamotrigine FYIM HREEEFHVIRF - B ZAITAFIEAR lamotrigine BIRRE -
RITEE B IE — A4S REF - lamotrigine AYIMHURE SRR RZAFIHF
AR SR WIS - SRR EAE—ERHRRARER Lamictal F—fHE
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BRI AT SRR R EE Y S5 5 NS O B R SR e 5 -
Lamotrigine {5/ i e 5o Ek 228 SRR 2L -
FE—IR4 16 firZct B2 T Ze S - B 300 mg HIEHY lamotrigine
YO 2 gE4H & ethinyloestradiol Z FR{GHEEYEN 19 H % - BIZZEE
shsfp T levonorgestrel BY AR ERRE » 222 levonorgestrel By AUC F1 Cmax
PR 199070 12% » FERRTEH - EZVAIE =AM ERR & 16 fuslEg
BN SRS - ENIE FSH A1 LH REVEMEMNM AR > BURER L
s LCH IR UIET R SRAYABURA Ea g% - Levonorgestrel JEERFHVEGE IR FSH
A LH MmHORERSE  HINEHEINThRE R B B (SR ERE REEEIR) - 300
mg/ H BIAMEIERY lamotrigine BYsZ 2 i AR A ST » A1 E At 22 P 1er B SR S4B OF F 1
RIS -
o NHMEYHIREIEM
FE—YH% 10 iz 5B B RZal & AT IAYpTZe - it rifampicin &3558 & R
EEALAYHTFBEE R - T3S0 lamotrigine RY/FFRE » WA HFERH - HNHH
rifampicin #y58% - lamotrigine FIBEHERE (LA SRRV FH BT IER AR TE (2
RIFIEEFE) -
IR EIIZE S - lopinavir/ritonavir £JE] J5/)>—2F lamotrigine By
HBRE > BIHEN & glucuronidation 2 5[ - ‘& B &GF[ lopinavir/ritonavir » 72
FHEHEEE R lamotrigine & glucuronidation 5 [ & (2 RIBIEEFEE) -
—IETEHER I A S ST ETHINIZEEE S » atazanavir/ritonavir (300 Z7Z/100
Z50) & {E lamotrigine (B 100 Z57)HVMMH AUC K Cmax 73 A& F 32%
B 6% o
AR N BRETALBARFE ) lamotrigine ¥ OCT 2 Hy52E - BN lamotrigine {H3f
FE N(2)-glucuronide Y] - K D AERRAVRERE OCT 2 {IHIHK - Etk
BABRER lamotrigine & OCT 2 fIIIA » F 1Cs B Ky 53.8 1 M(BBRIEEERIE
BEH) -
o HERFERENKEIEN
Lamictal E4% 8 & TR L0 R REYEiREg - - ERIREMENR
F& » TEEARIRFE (phencyclidine, PCP) - FEEE A B AU LE 5 /A KRMERR S
M FE -

[EZeiga]
=P}
BV LA SRR » lamotrigine R EEELEF T -

BRI #&ARE Lamictal ¥ ABBET T EHIKE -
e
RV ERIECEE 1 8,700 [ kBB RN L » AR =H H RBE
Lamictal BE—EEYaR 2 &R - EHERNREE Lamictal g3 inse R MERTE
HYEBE - (B A RETE L BERAANEE SN - —THE e ERISE AR R E
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Fi lamotrigine BAHBA HELREET - BISHNERIRIZS
BEF Lamictal (222 EREEE » M1 E MG R R H S SR IR &kt
@& ZHFFH Lamictal HYES2E -
FHAZEY)— > Lamictal REEBATEAAEBENBEFRBRN GRS -
Fre R IARE R -
A A EE LT RE g2 lamotrigine VRSB EFIAERIR - B AR
SEESHAR lamotrigine FYRBNEE K o MRECR B2 LIERERZ Lamictal
AR R IR IR -
A

EHEHEEE o lamotrigine@ T A NS (EFERIVEE BN ZE
2 R RN BV E R lamotrigine)R R iy = AT Z FIRHRREAYS0% A1 -
PRIt - AR L ERIFA REALAY IR 54 - lamotriginefy il R E AT RE & @ 5 v A A 583
TERHERE -
RHEWEDANFEES AN HREAEEENENER -

[ B AR ERE T2 )
PR B2 BT - Lamictal HMERREES A - RREE - 5
BB REN & FESERFEA » 98 RIEIELL - Lamictal BEEPREAER % HIREEL
PHE K EREHKEIER - Hit  WEEEBEUERIERMR 2 FTRERESD Lamictal
AR EREE -
AT

HREEHR A IEREYN R EEAERZR BT AEM AT wm R i
TR E R o

[FRKIE]
PO R R M B R E R TR 2 B R FERHRE BB E SR & 77 - Tk
MRENERAEENS RREFIR LHERER” - £ & Lamictal 842
MR IE = (EE o E AR o
PUT 2% AR EEIERRER « % B (>1/10) » # R.(21/100, <1/10) » RE R,
(>1/1000, <1/100) » Z2K,(>1/10,000, <1/1000) » f&Z= H,(<1/10,000)

® EE :
TR R FE R R < BRI TR - "5 & Lamictal BB MEITE
—FEERMEEEERAEE EH R N RRIE -

R EA R AHER R
R R 5475
&= H: Stevens-Johnson F{EEE
RZER, H R B IRSEIE
T - WInEEY)(add-on) R ABEIREEE T > IRAT lamotrigine FYEEHHE 10%
HERES » AR ZRBINEER 5% RS 5 2%KR B me% 1L lamotrigine
B RBHSNEURE R RS W R G/ AR 8 HAMER {2 lamotrigine
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BB IE (SRR EEEH) -

Y EREFER AARELE gk RBHI#HRE - AfE Stevens-Johnson RS

B R IRSE A R (Lyell BUREEE) - BEMEEER RS T UEIR  HEFLEH

BAER TG > 3 A/ VESECHIEGI(SREEREREE) -

BBy ket O P DU N R R A ST URI BRI -

- Lamictal ¥JHIEHES > WHEE Lamictal FHEEME T A(SRBEIEEH

) °

- [FIEEARA valproate (ZEBIEEAE) -

KB BREERN I EBEAERE Y 2GRS REELRG) -

MRS S G

RZER, AR IE 5 (EFERE i A BRI E ~ Bk - EMmiE ~
R EEE - 2MERBE - AN RED - S g meakE=
i) -~ MESR

MR IEH RO T RE e 2 BN AR (SRR E R &G ) -

SRR

RZER, BEUER(EEWTINER © 88 - HREAREE - REKE - I
REEATRRRET - MMM ENEMmDIC) -~ LEIRERS)

** SR EEEBIERN—E Y A SR 2B - BERE - MER

R~ K - RIMUEREEATRRE Y - SEEEFHNERBREMEZEFRA ; #R

kDR (B RE BB Z M ENZMDIC) KL EHEERER - HISEEN

& 1E K25 B R B REAVBHE - (8 1T A 3R AR By B HAZRER (888 IR ARAR &) -

WRHELEEEEREUER I RIFHEEERN - RAREL HAMRE » AlfE

=1k Lamictal -

TR AR

¥ R RETRZE
R

BER:  BREEE - I8 - WA
MERGRE
mER: R
R Wt ~ AHRIE ~ BHEHRAE ~ Bt
AER: EEKH
# R IRKEBRE
HRERPREE
AER: E#E - RIEN
B E RS
wOR:T LB R
HEPRRE

BER TR T - FFThREREsE - FFEEE
FriThRE R i B B fE a ffd 4 - B—Lpl - th R ENWARKEZH
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WL e

AR B AR B4 G 4H R 8

WRZFER, - FEIRE K FE (Lupus-like reactions)

—RIEAR B i FH S 1B T

wOR: Fte

o EERRMERE

TR R FE R &M R BIRSE B E R ATE - 5 & Lamictal BiEZ2M
I E— PR B RERE EHR N RRE -

i A =47
7z H o Stevens-Johnson fZ{EEE

FTA LA lamotrigine fSEYEERGMA BT IE (B IRAHEIEEIIRAH) § - lamotrigine &

R 1290FBELES - K2 - DIEEERERERERZEHER > WEk

F lamotrigine 5%4: K7 HIEERE 8% - Tk AL RIBIHIREZ 6% -
AN

mER: R

¥ R A% WG EHBIRTE

LA BR B GE Gr AH SR PR AR

W OR: BAETR

— R REA B A ER AT AT

W OR: I~ mERE

® FMREH

BEER T AEE S B R BN (A EEERTSEIRR BE - & Lamictal B4G

2Ry EEA R R — PR iR MR 2 B R BRI 1 —#EF -

R R B T 4HER R
F R FouH
e R
RZER, LEy 2
K2R
R R I ~ EEHH - BE - HEERAE
®OR: IRBREERE ~ 5t - NRIE
F R HE MR (SREERERER)
RZER, N~ ARBE - BEIREH - MeHRRERL - #ERIMER - FHER

BhiE
YHEHEET - Lamictal FIREEE(LIBSKRVEREHVER - A —LtLiEmst
R FRATENERENBIIRE  FERLREABERREZ
lamotrigine fEFHE& -
ARERERE
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R R EH -~ I
F R GERE R
SR ERE
R R 0~ @
wOR: fER
[ AEER
K2R
RZER, B IR SRR
[iBE]

G &S ik HER 10-20 BRAEFHRE - U aiES - h—RYBE
AV IEIRERER - EEhRH - Bt 2 AR ERBERSER -
BRI ER - FEREE ALTAR - I HRERFESURBEE B a0
ERG TEENS ML - HSAENEREY LR QRS BR(L=HEE
&) °

SRR

(&R ]
ATC Code : NO3AX09
E 1
ZEPRIA USSR AU - lamotrigine 2B EE FAAH BE 2 Sl T2 18 IR A Acsa R FH T AR -
B LA R A R A [HER By U7 =X FHET S e Ay R E S ICER A
glutamate (%2 e f B I 2 i 55 F A RAE) WO B PR R 5 > A1 ELUIY glutamate 5[5
HIBN{EREAL -
EEEAER
TERHH S TP Rt & A s e (8 B 25 & AR A lamotrigine 240
mg A% FLELZZ RN A2 71 5 2811 phenytoin 1000 mg Kz diazepam 10 mg 5 & &1
ERGIE S B ok R ARBRAS ) WIS RS S > WA T SRR (E
}Eﬁ o
TE55—TE9EH - carbamazepine 600 mg 1Y B2 & B RS9 & 1Y B B i)
i S HRERAS B - B9 05880 SR KO - ZRT lamotrigine 150 mg Kz 300 mg iy
G R B2 R AR A ) o

[ZyE 12 ]
KU
Lamotrigine =] DU H 52 &S G BRI - E)9HFBZNTEEH - £y d
Aki% 2.5 /NEF AR By i OB < B i A SIS RO % 2 By = i R R A B
[ R RS o TE e BRI &2 450 mg BysEe - ZEE)EE i E 24k
FifA - RE R EEENZEEER - BEEE AR SIREEE LR

JIN o
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g{riﬁotrigine A 55% FEUMAFE LSS 5 MR FRERE A & T E R H Ak T 2L
o rffifefE & 0.92-1.22 Likg -

|

UDP-glucuronyl #8151 22 T 4t sl Ry f X lamotrigine HYE#ZR - Lamotrigine &7
IS HEAEE 5 - (B HSBEUR - lamotrigine & 52 2 HAth A £%
VImEEEh M - i HERHER » lamotrigine A~ & Bl AX HAHAE G ZEE P450
R AHIEEY IR AT EEH -

HEBR

R AR e AR RR BT A % By 39£14 mL/min - Lamotrigine 3= S24% F (U
bE 1% LUK E B I A PR HE RS b (A 100185 & DU R AT FREHE -
EEVH 2% EEYIAE R E A (EHEL o Bl RBIL AR BIR SR o (@RI
NBY I PERR = By 24-35 /NIF - —IHIASCEDUR » Gilbert fZ{ERF EHHY
lamotrigine ~EIEREFRLILLIE R BHHEAH/D 32% - (B E—MEE A -
Lamotrigine HY-FZHAZ GFAREEVIIN 2 BR K - H46 TEEMERR(LEEEA] - 20
carbamazepine Kz phenytoin » H P EEEHAZY4E4E B 14 /NS ;5 B valproate fEA)
f > AIZYRTER 2 70 /NN S RIBIEBLIE - SEVCEER) -

KPR BB IRET

o HE:

SREEER(BERIE)EER A S 5 6 U T HENEE R K © fMED
lamotrigine FEEHA R LA A\ B AT 5 BARE GRS B RIF (20 carbamazepine fz
phenytoin) - SR RRZV4AKE £y 7 /INEF 5 B valproate ff AR » RIJ4Y AT ZEf 22 45-50
/N (S RIBEERE)

o EEAN:

DAUBLFEE A RO R R o AR Y AR S8 122 o A VS SR EUT » BEA RV LIl
RHEFRRIR EAMEBNIEE - B8R - 20 BRIV ANHEUER R 35
mL/min>[fij 70 BEHYE AGHETE S By 31 mL/min» & 12%- 848 48 BV AR R
[l N4H (41 mL/min)Eid=E A4H (37 mL/min) > BRIEZRAZFRFy 10% © fhA - —IHDL
12 A4 fEEEE T N Ry 2P iey lamotrigine S£yjd) T2 9THTR BRI &7 150
mg Z 1% » AN PHRRE A F5(0.39 mL/min/kg) - BLEHA &5 AHY 9 {EbF7%
rf B &2 45 B51 30 £ 450 mg 1% Fir s EHY TS %2(0.31 £10.65 mL/min/kg)fHEL
EACIEF#EEN -

¢ FIUREAREE:

12 2SR B e S R A B A 6 4 IEAE U BT > 43 A% T 100 mg BE—
7 & > lamotrigine - CL/F F5{H 2 0.42 mL/min/kg({g 4 & 2£1%) - 0.33
mL/min/kg(7 72 R ENT) B 1.57 mL/min/kg(IEAEMSUMURIET) - B{EREEE
0.58 mL/min/kg LL# - *FHmAE - ZHAE 42.9 /NI (18 MEE =) - 57.4 /NEF(7 M
M EAT)EL 13.0 /NEF (AU AT ) - BT ERAEHY 26.2 /NIFEELES -
SIS » K& 20% (HETE 5.6 £ 35.1)8GAHY lamotrigine HYEAE—{E 4 /NEFF i1
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RIENTER Z FE W HRRR - BHE—JUR A= » lamotrigine #J4ATIE VAWK B2
AED 12 ; B 4EFFRIE Al gE A I B DRE N 2R B A RE 2 A S -
® MUmEAERE:

—H B E5YE 12T B 24 [EAEREER IR A 2B E 0 12 {E R
Zana (F R EiRa - 8152 lamotrigine JEFRR P84 AB,C 4 (Child-Pugh 43
4R )98 B 0.31+0.24 B2 0.10 mL/min/kg» i {2 5F ¥ iE =2 s 4H AIl5E 0.34 mL/min/kg -
{HFAGE 7046 ~ 1 2 ~ 4ERRIE T B,C SR DIREf & B EEREIE4Y 50%(B
&) e T5%(C &) © 18 & R 4EFm B E (R R R S PR -

[EERAAE]
TER EE R B R R B IR EAR B PREERY
R (18 3% B E)

AR EE IS C AR TR SRR MR 8 T BB B 2 DRI -

EE PR ER SCAB20003 B —{E 250 » B » g » ZZR{HIE BRI » FEIE]
TE RIS R 2 5B > ST EIRAE B ¢ A G R B B IR 2 i My R B HL R
TEREEBIEIR Z 3 (F - — B EE (A Lamictal B G ECE HF FH EAIE i H 48
JaTEE o (HE R BB L 2 —(E A 5 = UAYEE4E © Lamictal(50, 200, 400
mg/K) » Lithium(ifn#Z (g 0.8~1.1 mEq/L)EE i RMEF] 76 #(18 H)AV¥IAH - =2
BRG] DR B 2 IR B R BRI R T #e e 8 78 0 I AR S MY BB &
B ZEERE(ECT) -

T BEAYA B A B E AR A BRI B (TIME) 8 AR A i) LUE4E
SNNEEHD SRR ECR B (ECT) (8 = FEpR K B 1 A AR FIR B 2 5
B HriE(E4EE - FEE LM P AE /7~ 0.003 £ 0.029 7 [t o fEFREEE
DR FE] BT 2 B A (S P B R AR ] 2 S R oA (5 Lamictal
H9p B ELRE S IR 40 AE 38 AR ) R B AR BT A B R WY IRE [ (P=0.047) (A A [F] ¥
RS B R A EAR AR T2 EHY R -

PR ER SCAB2006 & —{[E 25 0y » B - i » S HaAH BpHEaeh - FEfki:
A7 MER Lamictal i &AL > RIHATEDT G &F BATEAR BB BTN 2 B
|5 BB BB 2 R B B e 2 (R 38 -

—HIREEM Lamictal B8 65822 Lamictal fill_FI&FRE (IR E 451 ik B & i
e ECE ] = (E e R HY—(E © Lamictal 100 £ 400 mg/K. - $HEE(4Z{E 0.8
F] 1.ImEq/L) - B2 76 (8 il H)AVEIRAH - JAFHVEIE R E B 25 WG4
TEAR (B BCRIIT) Bea8 s 7 2 fd A BNV EE R e S 2 BB (ECT) -

T BEAYA B A B E AR A BRI B (TIME) 8 AR A n] LUE4E
SNEEHD SRR ECR B (ECT) (68 = FEpE oK 5 1 A AR FIm B 2 5
BRI HriE(E4CRE - FEE LM P AE /7~ 0.003 £ 0.023 fif o fEFJREEIER
B ] BT R B (RS B T B VR B AR R ] 2 S Re e e > ER] Lamictal
97 B ELRE S IR 40 AE 38 AR ) R E B AR BT A B R WV EEE (P=0.015) (A 2 A [H
N EE MR SR R SRR A s 22 LIRSS -
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—IEZ%’QEE WFERY A8 - Bl RIS R AR LA - Lamictal 1Y & £
BN BB ~ I SOR SRR A B R AV - (H I — 1’5)%%1)3%%%%%?

Hkix?%%ﬁﬁ

TERE R l)%ﬁﬁéf‘%famiwtﬁ@ » PRI BB EAE Lamictal

AR B IR A R AT (E] -

[EERAIZE &R ]

TEEYH - DA aE N\ S aRm & THY A JE B Ml B R R EUR AR A E T < 28
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Tablets:

Lactose

Microcrystalline cellulose

Povidone

Sodium starch glycolate

Iron oxide yellow (E172)

Magnesium stearate
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