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Case Report
Therapeutic plasma exchange as a treatment of a dengue

encephalopathic patient
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Abstract:

Introduction: Dengue virus is a global burden affecting about 390 million people annually. Neurological com-
plications were found in a broad range of 0.5-21% of dengue-infected patients. Dengue encephalopathy and
encephalitis have a fatality rate of 22%. There is currently no specific treatment. Therapeutic plasma exchange
is recommended as one of the possible alternative treatments. However, to our knowledge, there has been no
published record of therapeutic plasma exchange in severe dengue patients. Here, we present a dengue enceph-
alopathy case successfully treated with therapeutic plasma exchange. Case report: A 39-year-old male with no
known underlying disease presented at the Emergency Department with hematemesis for one hour. A diagnosis
of dengue infection with acute liver failure and upper gastrointestinal tract bleeding was given. He developed
alteration of consciousness and focal to generalized tonic-clonic seizure. He was diagnosed of dengue encepha-
lopathy because he had impaired consciousness, seizure, hepatic failure, and normal CSF. The Blood Bank was
consulted for the therapeutic plasma exchange and was done for a total of three times. Thereafter, the patient’s
Glasgow coma score improved. The patient did not convulse again. His platelet count reached 136,000/mm’
and was eventually discharged. On follow-up, he had not convulsed again and had no fever. Conclusion: We
report a case of dengue encephalopathic patient successfully treated with therapeutic plasma exchange which
decreased the levels of the inflammatory cytokines and pathological antibodies from the plasma. The patient
improved dramatically after the first therapeutic plasma exchange.

Keywords : @ Therapeutic plasma exchange @ Dengue encephalopathy @ Apheresis

J Hematol Transfus Med. 2021;31:79-85.

Received 21 December 2020 Corrected 25 January 2021 Accepted 2 February 2021
Correspondence should be addressed to Aphisit Thongthaisin, MD, Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn
University 1873 Rama IV Road, Pathum Wan, Bangkok, 10330 Tel 062-532-2463 Email: aphisitthongthaisin@gmail.com

a a 6 a a { o {
Msdslafiaineuazgemaasusnslaia O 31 aUf 1 unTesN-hnes 2564



80 Aphisit Thongthaisin, et al.

[7A]
'iwamgﬂw

ﬂ‘\‘i‘%’ﬂm&g’ﬂw dengue encephalopathy A9l therapeutic plasma exchange

3
oAfvd vadlnefin' WesIe MRenEs’ e UnemTNENNT uay ISR Samrpaesny?
meAnnEnERI TR AnuaenawT PhasnsalmInendt “swesiden lsmentnagihamsn smmmalne ‘meingatiine anunmaenaas
QhasnankmInenat

UNAREa
N Yﬁmmﬁf]uﬁwmm%ﬂZﬂiﬁa@aaﬂﬁﬂanﬂag 390 &A% WUAMEUIINTowNIsULL e ol 0.5-21% i
@”@@L%Zﬁmmﬁ Dengue encephalitis 4a% encephalopathy JoaT1Lemesoeay 22 J@@Uh&/ﬁ?&/ﬁﬁﬁﬂmﬁﬁuww

. @ A o £ A D 3 v oV ia vy A XA A A
therapeutic plasma exchange ({3anasnsmisiitulile oenslsfiona o ﬂwwyﬂmmwm@ﬂa&mm%mm@uuww
l@5n195n698 therapeutic plasma exchange UMY IMN133N51)98 Dengue encephalopathy T18ifkieae)
therapeutic plasma exchange fit/ssaunINaN5Y w914l gilemea 39 lZJJﬁZﬁﬂUﬁ&ﬁﬁ@?v?MﬁV?gé\?@ﬂLﬁ%@FJH

A @) A QI‘ 20 Aan 2 @) A 1 [ (% A o A
oo sumimdons 1 Talw lasumaitasetulse lBi8onoensanrunmesiunefeunaiasnisdanaan
ineIMIF MUY L IMITNAIINAILIMITUANIEA GT08NT0N1TNYI6 gfihsffm%ﬂﬁ?ﬁadsm'uf]u Dengue
encephalopathy (89 nd0N13%% 91M3TH AeeiLNe uasn eIt IaasnG swmsdan lasuntssns e
therapeutic plasma exchange (WA 3 A9 ;7wwa“omiv/fvwm'mmu/mﬁummjﬁn@ﬁwadﬂmdmﬁ@mmuﬁﬁu B
Ve lfiomsshan Smsmndndaamiinamii 136,000/mm”® ualasunssmsheoanainlasweninals lumsasadaems
4 U 1A v A 1Y ¥ tg 14 o 4 ;ﬁ’ 4
aIn1a5Llae wun Ndonatnanuas [udly a5/ 1/%@7)7&/%7@575/\77umﬁmﬁgﬂ/ﬂ&/ Dengue encephalopathy TIE/ie el
therapeutic plasma exchange Mlszaunnuausa 99 therapeutic plasma exchange 8% 13080154104 inflammatory
. A Ad o8 va Py Y o8 vy A -4 | 3 o o <

cytokines meaumumwm?mmfmamwmﬂmgﬂw?w 'm71/;1;41/3&/;/@77775@1/%@517\753@mwmﬁmmﬁﬂmmmm
A : @ mauaniALuwmaNIamsng @ wifiowerhlans @ auna3Ty

a a 6 a a
1515 laiainemazazenansuinisladi. 2564:31:79-85.

J Hematol Transfus Med Vol 31 No. 1 January-March 2021



Therapeutic plasma exchange as a treatment of a dengue encephalopathic patient 81

Introduction

Dengue virus is a global burden affecting about 390
million people annually’. This mosquito-borne flavivirus
consists of four serotypes (DENV1-4) cocirculating in the
tropical areas. Its structure contains a positive-sense,
single- str anded RNA genome, encapsidated in an
icosahedral capsid (T = 3), and enveloped by ER-derived
phospholipids and two viral proteins called membrane
(M) and envelope (E). Most dengue infection is
asymptomatic, or a self-limited fever with myalgia, head-
ache with retroorbital pain, fatigue, and sometimes
accompanied by nausea and vomiting. Severe dengue
manifestations, although accounted for 1-7%° cause a
serious burden with hypovolemic shock from plasma
leakage or massive blood loss, acute renal failure, and
neurological complications.

Neurological complications were found in a broad
range of 0.5-21% of dengue infected, admitted patients
during 1994-2008 in Thailand, Vietnam and Brazil* and
were frequently associated with infections of DENV2
and DENV3 serotypes”™. Dengue encephalopathy and
encephalitis are defined as two common characteristics
found in central neurological involvement (Table 1)4 and
have a fatality rate of 22%’.

There is currently no specific treatment for den-
gue encephalopathy and encephalitis; therefore, sup-
portive treatments including antiepileptics for seizures

and cerebral decongestant are the keys to improve the

clinical outcomes®. Therapeutic plasma exchange is
recommended as one of the possible alternative treat-
ments. However, to our knowledge, there has been
no published record of therapeutic plasma exchange
in severe dengue patients. Moreover, the treatment
of dengue encephalopathy using therapeutic plasma
exchange is not listed as an indication in the American
Society for Apheresis (ASFA)'s Guidelines on the Use
of Therapeutic Apheresis in Clinical Practice’. Here,
we present a dengue encephalopathy case successfully

treated with therapeutic plasma exchange.

Case report

A 39-year-old male with no known underlying disease
presented at the Emergency Department with hemate-
mesis for one hour. One day prior to the admission, he
had fever with chills with no organ specific symptoms.
He took acetaminophen (500 mg) once and reported
that it alleviated his fever. He denied hematochezia
or melena. He had a history of heavy alcohol drinking
for 20 years. Vital signs showed body temperature
of 37.8°C and per rectal examination showed yellow
feces. Other physical examinations were normal.
Nasogastric intubation was done and showed fresh
blood. Laboratory investigations showed hemoglobin
16.5 g/dL (13-17), platelet count 4,000/mm® (150,000-
450,000), prothrombin time 17.9 sec (10.1-13.1), partial

thromboplastin time 48.1 sec (20.9-31.1), international

Table 1 Definition of dengue encephalopathy and encephalitis

Encephalopathy

Encephalitis

At least one of the followings:

Impaired consciousness, neck stiffness, focal neurological
signs, or seizure

AND

Presence of the following dengue-associated complica-

tions:

hepatic failure, metabolic acidosis, severe hyponatraemia,

prolonged shock, disseminated intravascular coagula-
tion, or brain haemorrhage AND

Normal CSF

Dengue CNS involvement, and presence of dengue virus
RNA, IgM, or NS1 antigen in CSF, and CSF pleocytosis

without other neuroinvasive pathogens
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normalized ratio 1.48, aspartate aminotransferase 2,489
IU/L (5-35), alanine aminotransferase 657 IU/L (0- 40),
alkaline phosphatase 163 IU/L (40-120), dengue non-
structural protein 1 antigen positive by immunochro-
matography test and dengue immunoglobulin M and
immunoglobulin G negative by immunochromatography
test. A diagnosis of dengue infection with acute liver
failure with upper gastrointestinal tract bleeding was
given. He was treated with intravenous octreotide 50
pg/hour and pantoprazole 8 mg/hour and was given
two units of leukocyte poor platelet concentrate and
four units of fresh frozen plasma. He was admitted to
intensive care unit and underwent esophagogastrodu-
odenoscopy one day later which showed no stigmata
of recent hemorrhage. Dexamethasone b mg every 6
hours was started to decrease platelet destruction from
immunopathological process. Two days after admission,
he developed alteration of consciousness with Glasgow
coma score of E1V1IM4 and was intubated. CT scan
showed a 1.8x1.3x1.8 arachnoid cyst at right paramedian
aspect of posterior cerebellum causing pressure effect
to adjacent calvarium and right cerebellar hemisphere
and no evidence of acute large territorial infarction or
intracranial hemorrhage. Three days after admission,
his laboratory investigation showed albumin of 3.2 g/dL
(3.5-5.0) which is an evidence of plasma leakage, so he
was diagnosed with dengue hemorrhagic fever. Four
days after admission he developed focal to generalized
tonic-clonic seizure for one minute. After the seizure,
his Glasgow coma score was E1VTM4. Levetiracetam
500 mg every 12 hours was started and lumbar puncture
was performed. Cerebrospinal fluid analysis showed
white blood cells count of three and dengue genome
was negative by PCR. He was given the diagnosis
of dengue encephalopathy because he had impaired
consciousness, seizure, hepatic failure, and normal CSF.
He also developed fever of 38°C, consistent with an
infiltration at left upper lung shown in chest X-ray.
Sputum gram stain showed many gram negative rods.

Meropenam 1 g every 8 hours was started.

Blood bank was consulted for therapeutic plasma
exchange because the acute disseminated encephalo-
myelitis (ADEM) is in ASFA Category 1I, or apheresis
is accepted as second-line therapy, either as a stand-
alone treatment or in conjunction with other modes of
treatment’. Moreover, therapeutic plasma exchange is
considered secondary treatment for post-dengue ADEM'°
caused by immunopathological responses. Medica-
tions at that period included meropenam 1 g every 8
hours, levetiracetam 500 mg every 12 hours, thiamine
500 mg every 8 hours and pantoprazole 80 mg (8 mg/
hour). There was a case report that therapeutic plasma
exchange reduced serum levetiracetam level to 83% of
the baseline level'". However, the dose was not adjusted
and the patient did not receive any pre-medications.
Therapeutic plasma exchange was performed for a total
of three times using the double lumen catheter as the
venous access. Sodium citrate was used as anticoag-
ulant with anticoagulant (AC) ratio of 18:1. The first
time was done two days later using the fresh frozen
plasma as the replacement fluid because the patient
also had coagulopathy. Total blood volume of the pa-
tient was calculated using Nadler's formula as 4,272
mL (The patient’s height was 166 ¢cm and weight was
61.8 kg.). The plasma volume of the patient was 2,880
mL and the plasma volume exchange was performed
with 3,000 mL fresh frozen plasma. His vital signs were
stable and there was no complication. The patient's
Glasgow coma score improved to E4VTM6. One day
later the patient was extubated and underwent another
round of therapeutic plasma exchange using 3,000 mL
fresh frozen plasma as the replacement fluid. His vital
signs were stable and there was no complication. His
sputum culture result showed Acinetobacter baumannii
which was susceptible to meropenam, ceftazidime and
ciprofloxacin, so his antibiotics was switched to cipro-
floxacin 400 mg every 12 hours. Proton pump inhibitor
was also changed to omeprazole 40 mg every 12 hours.
One day later the patient underwent the final round

of therapeutic plasma exchange using 3,000 mL fresh
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frozen plasma as the replacement fluid. His vital signs
were stable and there was no complication. His labo-
ratory data before and after the procedures is shown in
Table 2. He was then transferred to a general medical
ward. The patient did not convulse again. Four days
later, his platelet count reached 136,000 /mm® and was
eventually discharged nine days later. On follow-up
five days later, he had not convulsed again and had no

fever. The patient’s clinical course is shown in Figure 1.

Discussion

There is currently no specific treatment for dengue
encephalopathy. We report a case of dengue encepha-
lopathy patient successfully treated with therapeutic
plasma exchange. This case was selected for therapeutic
plasma exchange treatment as post-dengue ADEM fits
in ASFA category II which is accepted as a second-line
therapy as earlier discussed”’. Dengue infection,
especially by a second heterotype infection, activates
the immune-mediated pathological responses including
excessive pro-inflammatory cytokines released including
IL2, IL-4, IL-6, IL-8, IL-10, IL-13, IL-18, monocyte che-
moattractant protein-1 (MCP-1), macrophage migration
inhibitory factor (MIF), transforming growth factor-p,
TNF-a., and IFN-y*. Moreover, the infection also stimu-
lates the production of cross-reactive autoantibodies
via molecular mimicry of viral antigens nonstructural
protein (NS) 1, precursor membrane protein (prM), and
envelope protein (E)””. Autoantibodies against platelets,
endothelial cells, and coagulatory molecules, such as
plasminogen, leading to platelet dysfunction, endothe-
lial cell apoptosis, coagulation defect, and macrophage
activation”. Therapeutic plasma exchange is therefore
an ultimate solution to remove inflammatory cytokines
and pathological antibodies from the plasma’. ASFA
guideline recommended 1- 1.5 plasma exchange volume
every other day with 5% albumin as fluid replacement
for a total of 3-6 treatments in the case of ADEM’. This

patient underwent daily therapeutic plasma exchange
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Table 2 Laboratory data before and after the therapeutic plasma exchanges
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Onset of fever

Clinical Course

| 1711

Hematemesis
Alteration of consciousness
Focal to generalized tonic-clonic seizure
Plasmapheresis

Platelet count reached 136,000 /mm?
l Discharged
L

Hospital day

Dengue Testing Results
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1

CSF: dengue RNA negative
Serum: dengue RNA positive:

Serum: dengue IgG, IgM negative, NS1 Ag positive
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Figure 1 The timeline of the patient’s clinical course: The hospital day in the x-axis indicate the day after the

patient’s admission. Serum dengue NS1 antigen was positive on hospital day 1. The patient developed focal to

generalized tonic clonic seizure on hospital day 4. Therapeutic plasma exchange was performed on hospital day

6, 7 and 8. The patient’'s platelet count reached 136,000/mm3 on hospital day 12. The patient was discharged

on hospital day 17

with plasma exchange volume of 1.0 for three days which
removed 3,000 mL of the patient’s plasma and replaced
with 3,000 mL of fresh frozen plasma because he had
coagulopathy. The procedures took approximately 2
hours to perform. There was no complication after
the procedures. The patient improved dramatically
after the first therapeutic plasma exchange because
his Glasgow coma score improved from E1VTM4 to
E4VTM6, he did not convulse again, and he was
extubated one day later. His aspartate aminotransferase
and alanine aminotransferase decreased from 307 IU/L
and 351 IU/L before the procedures to 78 IU/L and 115
IU/L after the third procedure, respectively. He was
successfully discharged nine days after completing the
third therapeutic plasma. Further studies should include
the following parameters; percentage of clearance of
anti-plasmin and anti-platelet, to objectively measured

the effectiveness of therapeutic plasma exchange in

dengue encephalopathic patients.

Conclusion
A 37-year-old man with dengue encephalopathy
was treated with the therapeutic plasma exchange for
a total of three times. He improved dramatically after
the first treatment. Therefore, a severe case of dengue
encephalopathy can be considered for treatment with
therapeutic plasma exchange and the excellent clinical

outcome is expected.
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