Lamotrigine-associated haemophagocytic
lymphohistiocytosis (HLH) confounded with
underlying rheumatoid arthritis
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SUMMARY

Haemophagocytic lymphohistiocytosis (HLH) is one of the
rare haematological syndromes more commonly reported
in infants/children than adults. This disease is known for
its aggressive dysregulated immune response affecting
the host rapidly, causing multiorgan dysfunction and thus
carries a high mortality. The disease still remains cryptic
in this current decade despite all the developments in
the ever-evolving field of haematology. Due to its rare
occurrence and being more frequent in infants and the
paediatric population, the literature lacks enough data

to standardise therapies. Such events in adults and the
elderly are invariably related to an underlying insult such
as infections, other autoimmune or rheumatological
diseases or drugs. We describe an interesting case of

a middle-aged Caucasian woman who presented with
fever, pancytopenia and hepatitis, who was eventually
diagnosed with HLH just in time to receive the life-saving
specific treatment as per available guidelines.

BACKGROUND
Haemophagocytic — lymphobistiocytosis ~ (HLH)
syndrome is a hyperinflammatory response evoked
by secondary activation of macrophages and cyto-
toxic T cells leading to life-threatening organ
damage. It can be hereditary or acquired caused
by a broad spectrum of infections ‘primarily
viral’, malignancies, autoimmune conditions and
rarely drugs, ‘more so immunomodulatory medi-
cations’. To date, most of our understanding of
HLH stems from the literature focusing on familial
type, commonly observed in children. The growth
in literature on adult HLH during the last two
decades makes it more apparent that the incidence
in adulthood could be almost comparable to the
incidence in infancy/childhood despite the under-
lying cause. The primary and secondary forms of
the disease share similar clinical features of multi-
organ damage due to excessive inflammation.
Primary or familial HLH is related to specific inher-
ited genetic defects and thus is more prevalent in
children. The secondary form is typically the result
of other conditions like malignancy, rheumatolog-
ical disorders or infections and is commonly seen
in adults. HLH is often diagnosed late because of
its rarity and non-specific presentation, which can
delay effective treatment and thus prevent a good
outcome.

The earliest case series with features of HLH
was documented in 1939 by Dr Scott and Dr Robb
Smith but were named as histiocytic medullary
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reticulosis with autopsy findings revealing similar
features, including erythrophagocytosis.' Later, Dr
Anderson in 1944 and Dr Asher in 1946 reported
identical cases.”*® This established the very basis of
our current knowledge of HLH. Dr Farquhar and
Dr Claireaux first used the term ‘Hemophagocy-
tosis’ to report a case involving two siblings/infants
born at a 1-year interval succumbed to death within
weeks of birth.* With such a high mortality rate,
especially when diagnosis gets delayed, HLH
should be one of the active ongoing areas of interest
in haematology, to our knowledge, with uptrending
developments.

CASE PRESENTATION

Early in the SARS CoV-2 pandemic (Spring 2020),
a Caucasian woman in her late 30s presented
with sudden-onset fever, debilitating myalgias
and dark urine for the past 2-3 days. Her initial
febrile episodes were relapsing despite conser-
vative management, and worsening dark disco-
loured urination prompted inpatient care. She had
a medical history of rheumatoid arthritis, which
was in remission for more than a year, being off of
disease-modifying antirheumatic drugs or steroids,
and major depressive disorder with recent wors-
ening requiring treatment modification with Lamo-
trigine—started 2weeks before admission. She
tested negative twice for COVID-19 using RT-PCR
testing on the nasopharyngeal swab on the day of
admission. There were no concerning systemic
symptoms, with unrevealing social, family and
travel history.

The initial set of vital signs was significant for
high-grade fever with Tmax of 103°F with blood
pressure and oxygenation on room air. Physical
examination revealed shotty cervical and inguinal
lymphadenopathy. Systemic examination was
otherwise normal.

INVESTIGATIONS

Initial laboratory workup revealed leucopenia

(2.07x10%L) with normal neutrophil count
(1821 cells/uL) and  lymphopenia (190 cells/
pl), normochromic—normocytic  erythrocytes

(4.77x10°/L) with haemoglobin of 13.1g/L and
thrombocytopenia (115x10%L). Renal function
tests were within normal limits, but the hepatic
function panel revealed direct hyperbilirubinaemia
(2.6 mg/dL), elevated liver enzymes, including
alkaline phosphatase (237U/L), alanine trans-
aminase (204U/L) and aspartate transaminase
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Figure 1  Bone marrow biopsy smear highlighting haemophagocytosis
of erythroid precursor cells.

(200 U/L). Urinalysis revealed large urine bilirubin with elevated
urobilinogen of 12 mg/dL, suggesting the primary symptom of
dark urine could be secondary to hyperbilirubinaemia in the
setting of acute hepatitis or urobilinogen overload secondary to
haemolytic anaemia.

The initial differential diagnosis included sepsis, cytokine
storm secondary to COVID-19 or viral hepatitis. The patient
was immediately started on broad-spectrum antibiotics and
intravenous hydration.

During the hospital course, the patient progressed to develop
a patchy, erythematous, non-itchy, blanching maculopapular
rash in the abdomen and lower extremities. Additional infectious
workups, including serology and cultures, were negative. CT
revealed non-specific subpectoral and hilar lymphadenopathy
with sparse ground-glass opacities in the lung and splenomegaly
of size 15 cm with no other organ pathology. At that time, the
differentials were broadened out to include macrophage acti-
vation syndrome and HLH. With her history of rheumatoid
arthritis, she was immediately started on high-dose steroids.
However, her rheumatoid factor and Anti—cyclic citrullinated
peptide (anti-CCP) levels obtained prior to initiation of steroids
returned to be within normal limits.

The workup for HLH was initiated with no further delay,
including the Bone marrow biopsy. She had elevated lactate
dehydrogenase of 1665 EnzU/L, ferritin of 24090ng/mL,
triglycerides of 193 mg/dL and fibrinogen was low at 238 mg/dL.
Soluble IL2 receptor level was sent to a higher centre laboratory,
returning several days later, significantly elevated at 56 905 pg/
mL. The bone marrow biopsy revealed trilineage haematopoi-
esis, megakaryocytic hyperplasia and haemophagocytosis, as in
figure 1.

The diagnostic and follow-up laboratory values trends are
detailed in table 1. The reference range for each observed labo-
ratory value is documented with the respective variable.

Thus, as per histiocyte society HLH-2004 diagnostic guide-
lines, the patient fulfilled more than five out of eight criteria, reit-
erating HLH diagnosis. Genetic studies were not performed as
the clinical picture was very much consistent with the secondary
form of HLH.

DIFFERENTIAL DIAGNOSIS

Looking back at the aetiology behind HLH in this patient, we
considered the possibility of rheumatological-HLH (R-HLH)
given the patient’s history of rheumatoid arthritis.

However, we eventually suspected iatrogenic (Rx) HLH
secondary to lamotrigine given the fact that her rheumatoid
arthritis was clinically (with absent polyarthritis) as well as
biochemically inactive (RA factor and anti-CCP insignificant)
for more than 1year, and the short interval between the start of
lamotrigine treatment and the onset of symptoms.

TREATMENT

The suspected inciting agent—Ilamotrigine, was discontinued
since admission and recommended against its use at any point
in the future. The steroids were adjusted to tapering Dexa-
methasone, which has better Central Nervous System (CNS)
penetration. The patient was started on etoposide VP-16
150 mg/m?* two times weekly for 2 weeks, followed by 150 mg/
m?* weekly for up to 8 weeks as initial therapy. Dexamethasone
was started as 10 mg for 2 weeks, followed by 5§ mg for 2 weeks,
2.5 mg for 2weeks, 1.25 mg for 1 week and further tapering to
end at 8 weeks. Her course was complicated by ischaemic optic
neuropathy in the setting of anaemia needing blood transfu-
sion during the initial phase of heightened inflammation, but
the patient had a good outcome eventually. Her vision had
improved over the past year but continues to have residual
difficulties to date.

OUTCOME AND FOLLOW-UP

During the initial phases of treatment, the patient had a favour-
able response to the chosen therapy with a downtrending fever
curve and improvement of blood counts and inflammatory
markers. Additionally, the rash and other clinical symptoms
improved rapidly with treatment and resolved. The patient was
in remission before finishing the 8 weeks of initial treatment and
remained in remission after her 1-year follow-up.

Table 1
Day 1 Day 3 Day 6 Day 9 Day 12 Day 15
Temperature (36-38°C) 39.3 39.4 37.2
Haemoglobin (11.5-14.7 g/L) 13.1 10.7 8.2 7.5
RBCs (4.00-4.90x10°/L) 4.71 3.88 3.00 2.90
WBCs (4.10-12.20x10°/L) 2.07 1.58 1.04 1.90
Platelets (137-352x10°/L) 115 62 37 46
Ferritin (13-50ng/mL) 24094 22513 1599 528 690
Fibrinogen (209-478 mg/dL) 238 96 136 207 292
Triglycerides (<150 mg/dL) 193
sIL-2R (175.3-858.2 U/mL) 56905
Pathology Haemophagocytosis

RBC, red blood cell; WBC, white blood cell.
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DISCUSSION

HLH is a disease of obnoxious misactivation of the immune
system with concurrent absence of downregulation responses,
ultimately resulting in fatal multisystem failure. This disease
often presents mimicking sepsis, delaying the diagnosis and
timely action.” Haemophagocytosis in peripheral smear can
also happen following blood transfusion, haemolysis and other
contexts, and it is not specific for HLH per se. Hence, a high
level of suspicion with clinical expertise is needed for prompt
diagnosis and intervention.

HLH has been previously classified as either primary or
secondary based on the aetiology. The familial (primary) type
is caused by autosomal recessive mutation of specific genes,
including PRF1 (perforin), MUNC13-4 (UNC13D), STX11
(Syntaxin), STXBP2 and RAB27A,.° Uncommonly they can
even be X-linked in cases of SH2D1A, BIRC4 mutations. These
familial or inherited types often manifest in early infancy to
childhood. On the other hand, the secondary type is known
to have multiple inciting factors such as infection, malignancy,
inflammatory conditions or drugs.” In 2019, North American
Consortium for Histiocytosis society used the HLH syndrome
definition to include all conditions which present with cytokine
storm and meet at least five of the eight HLH 2004 diagnostic
criteria. Additionally, a recent observational study in 2017 by Dr
Hayden et al was found to have high sensitivity and specificity
to rule in HLH with Ferritin levels>10000 ug/mL and sIL-2R
levels>10000 U/mL.® The differentiation between HLH disease
and HLH disease mimics was also discussed in the HLH 2004
criteria. The former response to HLH specific immunosuppres-
sive therapies exclusively encompasses the familial (primary) and
secondary types, while the latter requires a different treatment
approach.

With all these factors and features considered, the histiocyte
society published their standardised recommendations on treating
HLH disease in 2004, revised from the HLH-94 protocol. The
initial therapy (weeks 1-8) includes the use of etoposide (VP-16),
dexamethasone and cyclosporine (CSA) followed by continua-
tion therapy.” 1 Dexamethasone has better blood-brain pene-
tration, and as a corticosteroid, it suppresses the immune system
overaction. Etoposide (derived from epipodophyllotoxins)
inhibits DNA topoisomerase II alpha, resulting in cell division/
proliferation blockage and, hence, anti-tumour activity. Ciclo-
sporin, a calcineurin inhibitor that works by inhibiting the T cell
activation, was used upfront rather than as a delayed consid-
eration, a notable revision to the previous HLH-94 protocol.
The intrathecal treatment with methotrexate (MTX) is recom-
mended in cases of suspected CNS activity even during the initial
phase of 8 weeks if required. MTX treatment must be moni-
tored every 4weeks with CSF analysis (pleocytosis and hyper-
proteinaemia). However, in cases of worsening or persistent
symptoms or recurrent/reactivation of the disease, haematopoi-
etic stem cell transplantation (HSCT) is considered the last treat-
ment modality. Having discussed the chemotherapy regimen,
the heterogeneity of adult HLH prohibits the use of standard
protocol of all. Due to multiple comorbidities in adulthood,
the patients are very quickly prone to various adverse effects,
especially CSA limiting the use of treatment protocol. Hence,
modified elements of HLH-94 protocol with pulsed corticoste-
roids*standard or modified dose of etoposide in recommended
by recent therapeutic guidelines discussed by Dr Rosee et al in
ASH 2019.” Apart from those discussed, other chemotherapeutic
agents were used in specific groups of patients. For example,
in cases of infection associated with HLH (I-HLH) secondary

to Epstein-Barr virus, the concurrent use of rituximab, aiming
at the selective killing of B cells, is justified in some literature.
There have also been cases supporting repeat stem cell transplan-
tation aiming at a better prognosis.'' '* HLH is an evolving field,
and despite the current advancement and treatment options, the
S-year survival rate is still grim.

In refractory disease, other than HSCT, salvage chemotherapy
can be used.” However, in 2016, Marsh et al conducted a
detailed literature review on salvage therapies and found that
most agents lacked superior efficacy. They included the use of
anakinra (might be helpful in R-HLH), alemtuzumab (use in
HLH could not be justified) and DEP regimen—doxorubicin,
etoposide, methyl prednisone (lacks comparison data with the
current etoposide and dexamethasone regimen)."> Currently,
some studies have enlightened the use of more targeted therapies
such as emapalumab (interferon-gamma neutraliser) and ruxoli-
tinib (JAK1/2 inhibitor). A recent multicentric trial (published
in 2020) showed that the use of emapalumab with dexametha-
sone achieved 63% overall response, especially in primary HLH
cases that failed to respond to initial treatment.'* This has led
the US food and drug administration (FDA) to approve the use
of emapalumab with dexamethasone in refractory/relapse cases
of HLH in May 2020. A couple more studies highlight the use
of ruxolitinib, which showed successful control of pathological
immune response with eventual transfusion independence and
improved hospital discharge rates." '¢

This case presented a diagnostic dilemma between R-HLH and
Rx-HLH. The patient was a young woman with the history of
rheumatoid arthritis that was apparently in remission at the time
of presentation. We initially considered R-HLH, but the wors-
ening thrombocytopenia and hypofibrinogenaemia along with
the absence of active rheumatological findings suggested other-
wise. The history revealed recent initiation of lamotrigine treat-
ment for depression within 2weeks of presentation, suggesting
medication-induced HLH. Reviewing the literature, it is evident
that lamotrigine has been associated with iatrogenic/treatment
associated HLH (Rx-HLH), although very rarely. To our knowl-
edge, less than 10 cases were reported worldwide.'

Nevertheless, FDA released a safety announcement in April
2018 associating lamotrigine with HLH development. Apart
from lamotrigine, there were also cases sparsely reported
regarding HLH associated with other antiepileptic agents such
as carbamazepine® and oxcarbazepine.”® Although our patient
had a good outcome, some cases were not as fortunate despite
multiple therapies, including stem cell transplant. This highlights
the need for more studies in the field of HLH to overcome ther-
apeutic challenges.

Learning points

» Lamotrigine-associated haemophagocytic lymphohistiocytosis
(HLH) is an important emerging cause of HLH and adults.

» Obvious is not always that obvious. The possibility of HLH
should always be considered in critical illnesses with rapid
deterioration as early diagnosis and treatment are vital to
improve survival.

» Although the aetiologies of HLH disease might not make
a difference in the treatment approach, it is vital to try
identifying the inciting factor for prompt addressal.

» HLH itself is a rare disease, and lamotrigine-associated HLH
has been reported only in a handful of cases worldwide,
including our case.
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