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Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a rare and
life-threatening hyperinflammatory syndrome characterized
by fever, hepatosplenomegaly, and cytopenia (1). In the past
decades, an increasing amount of attention has been paid
to the involvement of the central nervous system (CNS) in
HLH. While neurological presentations are well described
in HLH children, little is known about the involvement of
CNS in HLH adults (2-4).

Status epilepticus (SE) is a clinical phenomenon
characterized by prolonged or repetitive seizures for a
certain period. Non-convulsive status epilepticus (NCSE)
is a subtype of SE and is defined as prolonged or repetitive
electrographic seizures lasting for more than 5 minutes
without any motor manifestations (5). As clinical signs
of this condition do not include overt symptoms or only
include extremely nonspecific signs such as altered mental
status, it is difficult to identify, which increases the risk for
nondiagnosis (6). Herein, we report a rare case of HLH with
CNS involvement manifested as NCSE in an adult woman.

Case report

A 52-year-old woman with a history of hypertension was
admitted due to having a fever for 2 months. Initially,
the local hospital’s laboratory examinations revealed
leukocytosis (white blood cell count: 30.4x10°/L; neutrophil
ratio: 94.2%) and an elevated C-reactive protein level of
107.98 mg/L. Bacterial culture revealed a Staphylococcus
infection. She was treated with antibiotics and antipyretics,
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but the symptoms did not improve. She developed
pancytopenia, and the ferritin level increased (9,506 ng/mL).
Positron emission tomography/computed tomography
(PET/CT) showed splenomegaly and increased
18F-fludeoxyglucose uptake in multiple bones/medullae,
and the bilateral cervical and axillary lymph nodes. The
bone marrow biopsy performed by the local hospital showed
hemophagocytosis. Lymph node biopsy and pathological
examinations showed lymph node reactive hyperplasia with
hemophagocytosis. HLH was suspected, and the patient
was transferred to our hospital for further evaluation.

On admission, she was conscious, and routine
examinations were otherwise unremarkable. Laboratory
examinations showed pancytopenia, hyperferritinemia,
and hypertriglyceridemia (7able I). The pathological
examination of the bone marrow performed at our hospital
showed hemophagocytosis.

Based on these findings, secondary HLH was
considered due to the lack of family history. Three
days of chemotherapy was initiated with doxorubicin-
etoposide-methylprednisolone (DEP) regimen (liposomal
doxorubicin 40 mg on day 1, etoposide 150 mg on day
1, and methylprednisolone 80 mg on day 1, day 2, and
day 3 and then decrease gradually). There were no
significant adverse effects except for constipation after
the first course of treatment. Then, the second course
of chemotherapy with the same DEP regimen was done
1 month later. On the second day, the patient presented
with alerted consciousness and abnormal behavior. She
was unable to have breakfast, unable to go to the toilet,
and unable to put on pants by herself. She could answer
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Table 1 Summary of laboratory findings
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Variables Reference range Our patient’s value
WBC (x10°/L) 3.50-9.50 1.87

Plt (x10%/L) 125-350 118

HGB (g/L) 110-150 94

TC (mmol/L) 3.90-5.20 5.32

TG (mmol/L) 0.57-1.70 3.46
Ferritin (ng/mL) 11.00-306.00 12,407.00
Fibrinogen (g/L) 1.70-4.00 1.66
sCD25 (pg/mL) <6,400 959

NK cell activity (%) >15.11 12.36

EBV DNA Negative Negative
Serum (EBV-CA) IgG Negative Positive
Serum (EBV-NA1) IgG Negative Positive
Serum (EBV-CA) IgM Negative Possible positive
Serum (EBV-CA) IgA Negative Negative
Serum (EBV-EA) IgA Negative Negative
Serum (EBV-EA) IgG Negative Negative

WBC, white blood cell count; PIt, platelet count; HGB, hemoglobin; TC, total cholesterol; TG, triglyceride; sCD25, serum soluble
interleukin-2 receptor; NK, natural killer cell; EBV, Epstein-Barr virus; DNA, deoxyribonucleic acid; CA, capsid antigen; NA, nuclear antigen;
EA, early antigen; IgG, immunoglobulin G; IgM, immunoglobulin M; IgA, immunoglobulin A.

some easy questions, but her reaction was slow. There
was no limb convulsion or urinary incontinence. Physical
examinations showed reduced orientation, comprehension,
memory, and calculation capabilities. There were no other
abnormalities found in other neurological examinations.
Electroencephalography (EEG) was performed, and results
revealed continuous generalized rhythmic sharp-wave
and slow-wave discharges (Figure 1), Magnetic resonance
imaging (MRI) of the brain revealed patchy abnormal
signals in the bilateral periventricular white matter in the
fluid-attenuated inversion recovery (FLAIR) sequence
(Figure 2). A lumbar puncture was also performed, and
intracranial pressure was measured. The cerebrospinal fluid
(CSF) was collected to measure protein content, glucose
concentration, cell count, immunoglobulin synthesis rate,
immunoglobulin G (IgG) index, and antibodies related to
paraneoplastic and autoimmune encephalitis. The CSF-
related parameters were in normal range, except for the
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mildly elevated immunoglobulin IgG (43.6 mg/dL; normal
<34 mg/dL). Based on the clinical features and characteristic
EEG findings, NCSE was diagnosed. As the therapeutic
drugs currently used had no adverse effects on the seizures,
we speculated that the current NCSE was related to HLH.
After consulting with a neurologist and considering the
patient’s general condition, oral levetiracetam 0.5 g twice
daily was administered. The patient’s consciousness was
improved on the second day after treatment; however, a
second EEG revealed no improvements. On the third day,
the patient’s consciousness dramatically improved. Physical
examinations showed that the orientation, comprehension,
calculation, and memory capabilities had returned to
normal. The third EEG showed that the background
significantly improved (Figure 3). The patient was still
treated with oral levetiracetam at 0.5 g twice daily. She was
followed up for more than 6 months, and no seizures or
limb convulsions were observed.
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Figure 1 EEG recorded on the first day of consciousness disturbance. Continuous generalized rhythmic sharp wave and slow-wave

discharges were observed. EEG, electroencephalography.

Discussion

HLH is a hyperinflammatory syndrome with uncontrolled
proliferation of the activated nonneoplastic lymphocytes
and macrophages, resulting in phagocytosis of other blood
cells and an overproduction of inflammatory cytokines.
Clinically, HLH is categorized as a primary or familial HLH
when the individual has a family history or a recognized
genetic cause. Reactive or secondary HLH occurs with the
onset of an infection, an underlying rheumatologic disorder,
or a malignancy. Primary HLH is mainly found in children,
and symptoms often occur before 2 years of age in 80% of
patients. Secondary HLH can occur at any age. The clinical
diagnosis of HLH is based on the presence of five out of
eight HLH criteria in the absence of a gene mutation:
) Fever of >38.5 °C;
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(II)  Splenomegaly;

(IIT)  Cytopenia of >2 cells lines (nadirs);

(IV) Triglyceride >3.0 mmol/L and fibrinogen <1.5 g/L;

(V) Hemophagocytosis in the bone marrow, spleen,

or lymph node;

(VI) Low or absent nk cell activity;

(VII) Ferritin >500 ng/mL;

(VIII) Soluble cd-25 >2,400 U/mL (7).

In our report, the patient presented with fever,
pancytopenia, splenomegaly, hyperferritinemia,
hypertriglyceridemia, decreased NK cell activity, and
hemophagocytosis on bone marrow examination. Based
on the family history and the lack of evidence for tumor
or rheumatologic disorder, she was diagnosed with HLH
secondary to infection.

The involvement of CNS was reported in different
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Figure 2 FLAIR sequence magnetic resonance imaging of the
brain revealed patchy abnormal signals in bilateral periventricular

white matter. FLAIR, fluid-attenuated inversion recovery.

studies, occurring either at disease onset or during HLH
(2,8,9). The most frequent neurological feature includes
meningismus, disorder of consciousness, seizures, ataxia,
palsy of cranial nerves, nystagmus, irritability, and
intracranial hypertension. Reported neuroradiological
findings in MRI include cerebral atrophy, parenchymal
lesions with hypointensity or T2 hyperintensity,
calcification, nodular or ring-enhancing parenchymal
lesions, leptomeningeal and perivascular enhancements, and
subdural fluid collection (8,10). The typical findings on a
cytological examination of CSF are lymphocytic pleocytosis,
activated monocytes, and hemophagocytosis. Unfortunately,
current research on CNS involvement of HLH are from
studies on HLH children; therefore, little is known about
CNS involvement of HLH in adults (2,3). The latest single-
center study of HLH adults showed that the incidence of
CNS involvement was 20.7%. Among the patients with
clinical symptoms, disturbance of consciousness was the
most common symptom (39.6%), followed by headache/
dizziness (24.0%), seizure (17.7%), and psychiatric
symptoms (16.7%) (11). Although the disturbance of
consciousness and seizure is considered as severe symptoms,
the specific causes of a disturbance of consciousness and
classification of seizures have not been further analyzed in
the available studies.
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NCSE is a particular type of seizure and can manifest
with some different symptoms such as altered mental
status, speech disturbance, myoclonus, unusual behaviors,
anxiety, agitation, delirium, extrapyramidal signs, and
hallucinations. Currently, NCSE is accepted as a continuous
non-convulsive seizure that lasts >30 min or multiple non-
convulsive seizures during a >30 min period in which
sensory, motor, and/or cognitive function is not fully
recovered (12). An EEG is the only tool for the definite
diagnosis of NCSE as the clinical symptoms of NCSE are
mild and sometimes even difficult to differentiate from
normal behaviors (13). Currently, there are no evidence-
based EEG criteria for NCSE. Typical EEG features for
NCSE are repetitive generalized or focal spikes, poly spike,
sharp waves, and spike-and-wave or sharp-and-slow wave
complexes at >2.5/second in patients without a known
epileptic encephalopathy (14). In addition, a good response
to benzodiazepine in EEG and clinical symptoms can
also be used as the basis for the diagnosis of NCSE when
EEG changes are non-specific, although lack of immediate
response to treatment does not necessarily exclude this
diagnosis.

Our patient presented with alerted consciousness
and behavioral abnormality. EEG showed continuous
generalized sharp and slow-wave discharges. After an oral
administration of levetiracetam, she became conscious, and
the EEG background returned to normal. All her clinical
manifestations and EEG characteristics met the diagnostic
criteria for NCSE as summarized by Sutter and Kaplan (15).
The etiology of NCSE is complex and may be different
between children and adults. The following factors are
related to the pathogenesis of NCSE:

(I)  Metabolic or systemic diseases, or certain drugs
such as antibiotics (cephalosporins, quinolones
and penicillin);

(II) Primary CNS dysfunction such as cerebral
infarction, brain tumor, traumatic brain
injury, encephalopathy, and ischemic hypoxia
encephalopathy;

(II) For patients with epilepsy, inappropriate
discontinuation of antiepileptic drugs, irregular use
of antiepileptic drugs, or poor control of epilepsy.

In this case, there was no evidence of tumor, CNS
infection, or metabolic disorder. The examination of
antibodies related to the paraneoplastic antibodies and
autoimmune encephalitis revealed negative results. There
were no special antibiotics used in this patient. Therefore,

Quant Imaging Med Surg 2020;10(7):1559-1565 | http://dx.doi.org/10.21037/qims-19-360



Quantitative Imaging in Medicine and Surgery, Vol 10, No 7 July 2020 1563
. 1
E x1 | !.KLJII.I'le'IIII'II |I1‘xl\x(' [ (R I | L1t (I I L3
1 Fpi-AT | . : N !

: o~ Nvﬂ\ﬂ/ A\ M b i
2 Fp2-A2 | J‘ W,W\/\N .%* AR S M’*'A et L
3 F3-A1 memvwwwww/w AWWW ’\/\VJW\N’wNW/V«Mva Yy wf-‘V: "

4 F4-A2

\W”WVWWWMMWWWM’\MW "V\/'W\A by v«\.

5  C3-At WWWWWMWW‘PWMWWM WWN\,\,\,M\,«W\/\MA\ il \MA,MA Wy
6 Ca-A2 WMN\N\«MV\:/\A»WWWJWWW WIMW\MNM\N'\W AN AR, |

i DY YN T O Y R [V Ry ey

8 P4-A2 %VWMV\{V\NJ\N\#MAMWWMVMV\WWMMM\% e

WL A M Jw WA

9  O1-Af MWWWMWMAWWMWWWNNMMﬂfMMb W“MMUWM AW\J’\J‘WWVV\M"“' fv»\f“www\mm,w

10 02-A2 AR WWNNWMWMNWJ\WI\WW
1 FT-AT Mo st ot oA inh o

W"‘MW\’W"\WMU f‘/"\/“/‘v"""“\'v’vf\i N\/\Mff WA

NV AN i : WMWWLWAU\/W‘A\ g

12 F8-A2 WWWWWMWMWMWM«WMWWMM

13 T3-Al WMWMWWMWM wwﬂwmwﬂaﬁwu\hmmwww

14 T4-A2 WWWWWWWWWMWWW%WVMWM‘WWP’( «'

/*\,',./\A o

15 T5-A1 WW”WMWWNWMWWWWWMW 'N”"""memww Mrwmf -'\MWWWN\-//" w\r-"f'rwwm
16 T6-A2 WMWWMWWMWWNWWWW% W\N\«W—'v\ ’.w*.."’ S

' |
1 |
' |
1 |
| |
1 |
]

17 Fz-A1

1 :
19 PzA2 | WA AL
1 1

MMWWWW\M%WW ’\/"\M’M\v« /vw/‘ V\WW\/M w M‘W’M MN/\N A M\,\ w’» "
18 Cz-A1 WMWVWWWWMWWWNWWM#M

Wty g Mw;;@%« ?“*f‘«?
\ As i !‘::

WU"\AMWV\\/\AI\//\N\/VWN (\/W%ku" j\/- ’i'

RefePence electrgg

|
]
|
1

M
Scale 83% 0

5 10°

Figure 3 EEG performed when the patient’s mental status was completely restored. EEG significantly improved as compared to Figure 1.

EEG, electroencephalography.

we speculate that the NCSE in this HLH patient was
secondary to HLH.

Treatment for NCSE should be initiated as quickly as
possible. Intravenous benzodiazepines are recommended as
the first-line therapy followed by phenytoin, phenobarbital,
and then anesthetics (16). Oral antiepileptic drugs, instead
of intravenous benzodiazepines, were used after considering
our patient’s general condition. Fortunately, the NCSE was
controlled 2 days later. We speculate that, although oral
antiepileptic drugs are effective in the treatment of NCSE,
intravenous treatment should be considered first in order to
control seizures as quickly as possible.

No epidemiological studies have been conducted to
examine the population-based incidence of NCSE. One
study conducted in the surgical intensive care unit (ICU)
showed that EEG could identify the NCSE-related
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EEG patterns in 16% of patients who had a disorder of
consciousness but no brain abnormalities (17). Other studies
in patients with altered mental status (AMS) reported
that the prevalence of NCSE ranged from 16% to 37%
(13,17,18).

As the clinical signs of NCSE are challenging to identify,
the incidence of NCSE might be even higher, especially
in patients with altered consciousness. To our knowledge,
this was the first case of NCSE in HLH patients. Early
recognition of NCSE allows for better control of seizures
in our patient, although only oral levetiracetam was
administered.

In summary, we, for the first time, report a case of new-
onset NCSE in a woman with HLH. We speculate that
incidence of NCSE might be underestimated in HLH
patients. An EEG should be performed as soon as possible
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in HLH patients with altered consciousness, which is
helpful for the early identification and subsequent treatment
of NCSE.
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