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%DFNJURXQG��Eosinophilic�meningitis�(EOM),�which�is�related�to�parasitic�infections�in�medical�literature,�
FDQ� DOVR� OHDG� WR� SHUPDQHQW�QHXURORJLFDO� GLVDELOLW\� DPRQJ� VXUYLYRUV��'DWD� DERXW� WKH� HWLRORJ\� RI� (20� LQ�

9LHWQDP��DV�D�WURSLFDO�FRXQWU\��HVSHFLDOO\�RQ�FKLOGUHQ�LV�VWLOO�OLPLWHG��,Q�DGGLWLRQ��WKHVH�SDWLHQWV¶�PDQDJHPHQW�

DQG�WUHDWPHQW�RXWFRPHV�DUH�SRRUO\�XQGHUVWRRG�

2EMHFWLYHV��7KLV� VWXG\�ZDV�GHVLJQHG� WR� LQYHVWLJDWH� WKH� HWLRORJ\�RI� FRPPRQ�FDXVHV��PDQDJHPHQW��DQG�

outcomes�in�children�with�EOM�in�Children’s�Hospital�2,�Vietnam.
6XEMHFWV�DQG�PHWKRGV��$�UHWURVSHFWLYH�FDVH�VHULHV�ZDV�FRQGXFWHG�DW�WKH�,QIHFWLRXV�'LVHDVHV�'HSDUWPHQW�RI�

Children's�Hospital�2,�involving�children�diagnosed�with�EOM�between�March�2018�and�March�2023.
5HVXOWV��A� total� of� 53� patients� (2.1%� among� the� cases� of� meningitis)�meeting� the� diagnostic� criteria�

were�enrolled�in�the�study.�Using�cerebrospinal�Àuid�(CSF)�PCR�assay,�7�out�of�53�(13.2%)�identi¿ed�the�
causative�agents.�These�included�4/7�(57.1%)�parasites�and�3/7�(42.9%)�0��WXEHUFXORVLV��7KH�WUHDWPHQW�UDWH�

ZLWK�FRUWLFRVWHURLGV�ZDV���������ZKLOH�WKH�UDWH�ZLWK�DOEHQGD]ROH�ZDV���������3RVW�GLVFKDUJH�QHXURORJLFDO�

GLVDELOLW\�ZDV�REVHUYHG�LQ�������RI�WKH�FDVHV�

&RQFOXVLRQV��EOM�is�a�rare�condition,�comprising�2.1%�of�all�cases�of�meningitis�in�Children's�Hospital�2.�
7KH�FDXVDWLYH�DJHQWV�PDLQO\�FRQVLVW�RI�SDUDVLWHV��ZLWK�VSHFLDO�HPSKDVLV�RQ�0\FREDFWHULXP�WXEHUFXORVLV��7KH�

mortality�rate�is�low,�yet�the�prevalence�of�long-term�complications�remains�signi¿cant.
.H\ZRUGV��(RVLQRSKLOLF�PHQLQJLWLV��FKLOGUHQ��SDUDVLWH��FRUWLFRVWHURLG�

����)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�RI�0HGLFLQH�	�3KDUPDF\�
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Responsibility� for� scienti৽c� content� of� the� article:� 0DL�

3KXRQJ�1JR�7KL��)DFXOW\�RI�0HGLFLQH��8QLYHUVLW\�RI�0HGLFLQH�

	�3KDUPDF\�DW�+&0�&LW\
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,1752'8&7,21�
Eosinophilic�Meningitis�(EOM)�is�diagnosed�based�

on� clinical� features� and� cerebrospinal� Àuid� (CSF)�
presence�of�≥�10�eosinophils/mm�or�≥�10%�of�the�total�
CSF�leukocytes�count.�The�statistic�of�Wang�and�his�
colleague's�research�show�the�two�countries�with�the�

highest�prevalence�of�disease�are�Thailand�(comprising�
about�47.33%�of�all�EOM�cases�over�the�world)�and�
China� (27.22%)�.� The� cause� of� EOM� is� classi¿ed�
LQWR� FRPPXQLFDEOH� DQG� QRQ�FRPPXQLFDEOH� JURXSV���

$FFRUGLQJ�WR�PHGLFDO�GRFXPHQWV��(20�LV�PRVW�UHODWHG�

WR�SDUDVLWLF�LQIHFWLRQV��HVSHFLDOO\�E\�$QJLRVWURQJ\OXV�

FDQWRQHQVLV�� LQ� DGGLWLRQ�� *QDWKRVWRPD� VSLQLIRUP��

%D\OLVDVFDULV� SURF\RQLV� DOVR� DVVRFLDWHG� ZLWK� (20��

WKLV� H[SODLQ� ZK\� (20� LV� PRUH� SRSXODU� LQ� WURSLFDO�

FRXQWULHV����� (YLGHQFH�EDVHG� PHGLFLQH� KDV� QRW� \HW�

LVVXHG� JHQHUDO� �SUDFWLFH�JXLGHOLQHV� IRU� WKLV� JURXS� RI�

GLVHDVHV�� DFFHVV� WR� FRUWLFRVWHURLGV� DQG� DQWLSDUDVLWLFV�

LV� EDVHG� SULPDULO\� RQ� VLQJOH� VWXGLHV� FRQGXFWHG� LQ�

7KDLODQG���������(20�XVXDOO\�UHVROYHV�RQ�LWV�RZQ��UDUHO\�

IDWDO��DERXW�����������DFFRUGLQJ�WR�VWXGLHV�LQ�7DLZDQ�

DQG�.RUHD�����+RZHYHU��WKH�UDWH�RI�VHTXHODH�FDQ�EH�XS�

WR������HVSHFLDOO\�LQ�FKLOGUHQ���,Q�WURSLFDO�DQG�PLGGOH�

LQFRPH�FRXQWULHV�VXFK�DV�9LHWQDP��VWDWLVWLFDO�GDWD�RQ�

WKH�FDXVDWLYH�DJHQW�LV�YHU\�OLPLWHG��DQG�WKHUH�DUH�QRW�
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PDQ\�VWXGLHV� HYDOXDWLQJ�WKH� WUHDWPHQW�DQG�RXWFRPHV�

RI�(20��7KHUHIRUH��ZH�FDUU\�RXW� WKH� UHVHDUFK� WRSLF�

³(WLRORJ\� GLDJQRVLV�PDQHDJHPHQW� DQG� WUHDWPHQW�

RXWFRPHV�RI�FKLOGUHQ�ZLWK�HRVLQRSKLOLF�PHQLQJLWLV�IURP�

March�2018�to�March�2023�in�Children’s�Hospital�2”�
LQ�RUGHU�WR�LQYHVWLJDWH�WKH�HWLRORJ\�RI�FRPPRQ�FDXVHV��

PDQDJHPHQW��DQG�RXWFRPHV�LQ�FKLOGUHQ�ZLWK�(20�LQ�

Children’s�Hospital�2,�Vietnam.

68%-(&76�$1'�0(7+2'6
6XEMHFWV�� Children� who� were� diagnosed� with�

EOM�in�Children’s�Hospital�2�from�March�2018�to�
0DUFK������

5HVHDUFK�GHVLJQ��5HWURVSHFWLYH�FDVH�VHULHV�

6DPSOH� VHOHFWLRQ� FULWHULD�� Children� with�
VXVSHFWHG�PHQLQJLWLV�VXFK�DV�KHDGDFKHV��IHYHU��QHFN�
sti򯿿ness,� nausea� and� vomiting.� The� cerebrospinal�
Àuid�present�of�≥�10�leukocytes/µL�and:

-�Eosinophils�present�in�CSF�≥�10�cell/µL,�or

-�Eosinophils�present�in�CSF�≥�10%�of�the�total�
CSF�leukocyte�count.

([FOXVLRQ�FULWHULD�

0HGLFDO�UHFRUGV�GLG�QRW�UHDFK�����RU�PRUH�RI�WKH�
UHVHDUFK� GDWD� IRU� PHGLFDO� UHFRUGV� EHWZHHQ�0DUFK�
�����DQG�0DUFK������

6WHSV�RI�UHVHDUFK�

$OO� SHGLDWULF� SDWLHQWV� ZKR� PHW� WKH� VDPSOLQJ�
FULWHULD�ZRXOG�KDYH�WKHLU�PHGLFDO�UHFRUGV�UHYLHZHG��
5HVHDUFK� GDWD� ZHUH� HQWHUHG� LQWR� 0LFURVRIW� ([FHO�
����� VRIWZDUH�� SURFHVVHG�� DQG� DQDO\]HG� E\� -$63�
VRIWZDUH��4XDQWLWDWLYH�YDULDEOHV�DUH�SUHVHQWHG�DV�WKH�
median� (interquartile� range).� Qualitative� variables�
are�presented�as�frequency�(percentage).

(WKLFV�LQ�UHVHDUFK

7KH� UHVHDUFK� WRSLF� ZDV� DSSURYHG� IURP� WKH�
scienti¿c� and� ethical� aspects� by� the� Ethics�
Committee� in� Biomedical� Research� at� Children's�
Hospital�2.�Research�code:�15/23-BVND2.�No:�116/
GCN-BVND2.�Issue�date:�08/3/2023.

5(68/76
This�study�from�March�2018�to�March�2023�at�Children’s�Hospital�2�recorded�53�cases�of�EOM�with�

WKH�IROORZLQJ�FKDUDFWHULVWLFV�

0DLQ�FOLQLFDO�IHDWXUHV

)HYHU�LV�WKH�PRVW�FRPPRQ�FRPSODLQW��DFFRXQWLQJ�IRU��������7KH�VHFRQG�PRVW�FRPPRQ�FRPSODLQW�LV�
nausea�and/�or�vomiting�comprising�about�66%.�Headache�accounted�for�62.3%�of�cases.�However,�when�
considering�the�group�of�patients�from�4�years�of�age�and�older�(capable�of�accurately�exploiting�headache�
symptoms),�we�recorded�a�headache�rate�of�up�to�97%�(Table�1).�

Table�1.�5DWH�RI�FOLQLFDO�V\PSWRPV�LQ�WKH�VWXG\

Clinical�symptoms� Frequency Ratio�(%)
)HYHU �� ����

1DXVH��YRPLWLQJ �� ��

+HDGDFKH �� ����

Headache�in�children�≥�4�years�old ����� 97
Neck�sti򯿿ness 19 ����

.HUQLJ�VLJQ � 7.5
Brudzinski�sign � 3.7
Visual�e򯿿ects 7 13.2
3DUDO\VLV�RI�WKH��WK�QHUYH� � 11.3
&RQYXOVLRQ � 11.3
/LPEV�ZHDNQHVV � �

Paralysis�of�the�7th�nerve 1 1.9
3DSLOOHGHPD 1 1.9
&HUHEHOOXP�VLJQV 1 1.9
3DUHVWKHVLD � �
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6XEFOLQLFDO

Biochemical�characteristics�of�CSF�in�patients�with�EOM�are�usually�mildly�increased�CSF�protein,�and�
slightly�decreased�CSF�glucose�(Table�2).�Suggests�that�the�most�common�agent�is�the�parasite.

Table�2.�&KDUDFWHULVWLFV�RI�&6)�LQ�(20

�CSF�characteristics Results
�1HXWURSKLO�FRXQW��FHOO�PP�� 84�(30�-�178)
1HXWURSKLO�SHUFHQWDJH 13�(5�-�25)
(RVLQRSKLO�FRXQW��&HOO�PP�� 215�(140�-�451)
(RVLQRSKLO�SHUFHQWDJH 37�(22�-�45)
3URWHLQ��J�/� 0.64�(0.44�-�0.8)
*OXFRVH��PPRO�/� 2.16�±�0.78
&6)�*OXFRVH�EORRG 0.41�(0.32�-�0.51)
&6)�&KORU��PPRO�/� 122�(119�-�124)
&6)�/DFWDWH��PPRO�/� 2.9�(2.0�-�3.5)

,PDJLQJ�� Anormal� brain� CT� scan,� accounting� for� 31.7%.� Common� abnormalities� are� ventricular�
dilatation�(35%)�and�mega�cisterna�magna�(17%).�Brain�MRI�with�abnormalities�comprise�about�57.1%.�
Common�abnormalities�are�white�matter�lesions�(20%)�and�encephalitis�(17%).

&DXVH

Only�11�cases�(21%)�are�directly�detected�in�the�CSF.�Five�types�of�tests�were�performed�to�identify�the�
causative�agent�in�the�CSF�with�the�performance�rate�and�the�positive�rate�for�each�type�of�test,�respectively:�
CSF�culture�for�bacteria�(52.8%�and�3.6%);�Diagnostic�sera�(9.4%�and�80%);�PCR�tuberculosis/CSF�(56.6%�
and�8%);�PCR�32�agents/CSF�(7.5%�and�75%);�PCR�Angiostrongylus�cantonensis�(1.9%�and�100%)�(Table�3).

Table�3.�Rate�of�agents�detected�in�CSF�(n�=�11)

Agents Rate�(%)
$QJLRVWURQJ\OXV�FDQWRQHQVLV 7
(VFKHULFKLD�FROL 14
7R[RSODVPD�JRQGLL 14
0HDVOHV�YLUXV 7
(SVWHLQ���%DUU�YLUXV 7
(OL]DEHWKNLQJLD�PHQLQJRVHSWLFD 7
(FKLQRFRFFXV�JUDQXORVXV ��

0\FREDFWHULXP�WXEHUFXORVLV ��

In�18�cases�(34%)�the�indirect�agent�was�detected�through� four�types�of�blood�tests:�Gram�stain�and�
blood�culture,�serology�for�parasite�diagnosis,�and�PCR�for�parasites.�The�results�recorded�that�the�most�
FRPPRQ�DJHQW�ZDV�7R[RFDUD�sp.�(20%)�(Table�4).

Table�4.�Percentage�of�agents�detected�by�serological�tests�(n�=�18)

Agents Ratio�(%)
7R[RFDUD�VS� ��

$VFDULV�OXPEULFRLGHV 19
(FKLQRFRFFXV�JUDQXORVXV 18
7DHQLD�VROLXP 16
6WURQJ\ORLGHV�VWHUFRUDOLV 14
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Agents Ratio�(%)
$QJLRVWURQJ\OXV�FDQWRQHQVLV �

&KODP\GLD�SQHXPRQLDH �

&\WRPHJDORYLUXV 1
(SVWHLQ�%DUU�9LUXV 1
(VFKHULFKLD�FROL 1
*QDWKRVWRPD�VSLQLJHUXP 1
/HJLRQHOOD�SQHXPRQLDH 1
0\FRSODVPD�SQHXPRQLDH 1
0HWKLFLOOLQ�5HVLVWDQW�&RDJXODVH�
1HJDWLYH�6WDSK\ORFRFFL

1

*UDP�QHJDWLYH�5RGV 1

According�to�di򯿿erent�etiology�of�EOM�in�discharge�documentation,�we�recorded�8�bacterial�meningitis,�
��� WXEHUFXORXV�PHQLQJLWLV�� ��� SDUDVLWLF�PHQLQJLWLV�� DQG� �� FDVHV� RI� XQNQRZQ� FDXVDWLYH� DJHQWV�� 7DEOH� ��

described�laboratory�data�and�treatment�characteristics�of�patients�with�EOM�grouped�by�3�major�di򯿿erent�
HWLRORJLHV�LQ�RXU�VWXG\�

Table�5.�Characteristics�of�patients�with�EOM�according�to�di򯿿erent�etiology�in�discharge�documentation

Bacteria
(n�=�8)

M.�tuberculosis
(n�=�20)

Parasite
(n�=�23)

7LPH��GD\V��IURP�WKH�SUHVHQFH�RI�
symptoms�to�the�¿rst�post-hospital�
OXPEDU�SXQFWXUH

7�(5�-�18) 14�(11�-�15) 7�(6�-�13)

3HUFHQW�&6)�HRVLQRSKLOV���� 37.5�(25�-�47.5) 25�(20�-�45) 40�(33.75�-�46.25)
&6)�HRVLQRSKLOV�FRXQW��FHOOV�PP�� 183�(35�-�299) 215�(130�-�600) 314�(163�-�519)
�3HUFHQW�&6)�QHXWURSKLOV���� 15�(9.25�-�19.75) 17�(10�-�35) 13�(5.75�-�18.5)
&6)�QHXWURSKLOV�FRXQW��FHOOV�PP�� 55�(12�-�103) 157�(84�-�345) 105�(44�-�154)

&6)�SURWHLQ��J�/�
0.875�(0.675�-�

1.867) 0.64�(0.49�-�0.77) 0.6�(0.417�-�0.735)

&6)�JOXFRVH��PPRO�/� 2.25�(1.625�-�2.575) 1.9�(1.8�-�2.5) 2,3�(2.15�-�2.75)

&6)�SODVPD�JOXFRVH�UDWLR
0.446�(0.356�-�

0.821) 0.32�(0.298�-�0.421) 0.449�(0.402�-�0.517)

&6)�ODFWDWH��PPRO�/� 2.3�(1.7�-�3.25) 3.1�(2.6�-�3.9) 2.65�(1.875�-�3.025)
'D\�RI�WKH�KLJKHVW�&6)�HRVLQRSKLOLD�
�1WK�

7�(5�-�19) 15�(13�-�24) 10�(8�-�14)

$QWLELRWLF�WUHDWPHQW��FDVHV� 7�(87.5%) 20�(100%) 20�(87%)
&RUWLFRLG�WUHDWPHQW��FDVHV� � 14�(70%) 20�(87%)
3UHGQLVRORQH�GRVDJH��PJ�NJ�GD\� � 0.42�(0.335�-�1.000) 1.000�(0.847�-�1.075)
&RXUVH�RI�3UHGQLVRQH�WUHDWPHQW�
�GD\V�

� 17�(12�-�18) 13�(10�-�15)

'H[DPHWKDVRQH�GRVDJH��PJ�NJ�GD\� � 0.412�(0.237�-�0.500) 0.400�(0.387�-�0.400)
&RXUVH�RI�'H[DPHWKDVRQH��GD\V� � 12�(8�-�21) 9�(6�-�11)
7LPH��GD\V��IURP�SUHVHQFH�RI�
V\PSWRPV�WR�LQLWLDO�WUHDWPHQW

� 23�(18�-�29) 15�(11�-�22)

Albendazole�treatment�(cases) � ������� 23�(100%)
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Bacteria
(n�=�8)

M.�tuberculosis
(n�=�20)

Parasite
(n�=�23)

Albendazole�dosage�(mg/kg/day) 21.811�
(15.000�-�24.150) 20�(14.250�-�22.100)

Course�of�Albendazole�(days) � 7�(4�-�16) 15�(11�-�17)
Anti-tuberculosis�treatment�(case) � 12�(60%) �

�/HQJWK�RI�VWD\��GD\V� 20�(17�-�25) 22�(16�-�32) 20�(15�-�24)

7UHDWPHQW

&RUWLFRLGV��35�(66.04%)�patients�received�corticoids.�Two�drugs�commonly�used�in�Children�Hospital�2�
were�prednisolone,�with�a�median�of�1.28�mg/kg/day�(0.17�-�13.3),�and�dexamethasone,�with�a�median�of�
0.37�mg/kg/day�(0.14�-�0.52).�The�average�course�of�corticoid�usage�was�14�days.

$QWKHOPLQWLFV�� 32� (60.38%)� patients� received� anthelmintic� drugs,� speci¿cally� albendazole,� with� a�
median�of�21.28�mg/kg/day�(8.16�-�50)�and�the�average�course�was�14�days.

$QDOJHVLFV�� 27� (82%)� patients� received� acetaminophen,� 5� (15.2%)� took� ibuprofen,� and� 1� (3%)�was�
SUHVFULEHG�PRUSKLQH��7KHUH�ZDV���FDVH�GLDJQRVHG�ZLWK� WXEHUFXORXV�PHQLQJLWLV� DQG�XVHG�PDQQLWRO� ����

intravenous�infusion�at�a�dose�of�140�mL/30�minutes�x�3�times�for�3�days,�of�which�1�day�was�given�NaCl�
10%�intravenous�infusion�at�a�dose�of�1�mL/kg/hour.

7UHDWPHQW�RXWFRPHV

No�deaths�were�recorded.�47�(88.7%)�cases�recovered�entirely�at�the�time�of�hospital�discharge.�6�cases�
(11.3%)�had�neurologic�sequelae�remaining�at�discharge:�1�case�of�left�lower�limb�weakness,�3�cases�of�
VI�nerve�palsy,�4�had�visual�acuity�a򯿿ected�(1�had�worsened�on�the�right�eye�compared�to�admission).�No�
UHFXUUHQW�ERXWV�ZHUH�REVHUYHG�GXULQJ�WKH�VWXG\��7KH�PHGLDQ�OHQJWK�RI�VWD\�ZDV����GD\V�

',6&866,21
(WLRORJ\�GLDJQRVLV�LQ�FKLOGUHQ�ZLWK�(20

We� did� not� record� any� CSF� samples� that�
GLUHFWO\�GHWHFW�SDUDVLWHV��$FFRUGLQJ� WR�DXWKRU�-LOO�

:HDWKHUKHDG�� WKH� UDWH� RI� GLUHFW� GHWHFWLRQ� RI� $��

FDQWRQHQVLV�� *�� VSLQLJHUXP�� DQG� 7R[RFDUD� VS��

in�CSF�was� rare�.�Out�of�the�11� (21%)�cases� the�
causative� agents� were� directly� detected� in� CSF�
(Table�2),�most�of�which�were�thanks�to�CSF�PCR�
results� (7� cases);� the� positive� rate� of� TB� PCR�
was�only�about�10%,�PCR�for�32�parasitic�agents�
was� about� 75%,� and� PCR� for� Angiostrongylus�
FDQWRQHQVLV� '1$� UDLVHG� WR� ������ %HVLGHV�� WKH�

CSF� testing� for� causative� agents’� antibodies� (4�
cases)�had�a�quite�high�positive�rate,�around�80%.�
Bacterial� CSF� culture� had� almost� no� role� in� the�
HWLRORJ\�GLDJQRVLV��ZLWK�D�PLQLPDO�SRVLWLYH�UDWH�RI�

������6WXGLHV�LQ�9LHWQDP�VXFK�DV�WKDW�RI�3KDP�7KL�

+DL�0HQ�HW�DO���focused�on�a�speci¿c�group�of�$��
FDQWRQHQVLV�FDXVHG�(20��WKXV�WKH\�GLG�QRW�DVVHVV�

the�e򯿿ectiveness�of�laboratory�tests�in�the�diagnosis�
RI�WKLV�GLVHDVH��+HQFH��ZH�ZRXOG�OLNH�WR�HPSKDVL]H�

WKH�UROH�RI�LPPXQRORJLFDO�DQG�PROHFXODU�ELRORJ\�

WHFKQLTXHV� LQ�HWLRORJ\�GLDJQRVLV� LQ�FKLOGUHQ�ZLWK�

(20�

,Q�DGGLWLRQ� WR� WKH� HWLRORJ\�GLDJQRVLV�EDVHG�RQ�

the�CSF� tests,�we�also� further� evaluated� the� role�
RI�EORRG�WHVWV��7KH�VWXG\�RI�3KDP�7KL�+DL�0HQ�HW�

DO��XVHG�WKH�GLDJQRVWLF�FULWHULD�IRU�(20�FDXVHG�E\�

$�� FDQWRQHQVLV� EDVHG� RQ� EORRG� DQWLJHQ�DQWLERG\�

UHDFWLRQ�WHVWV���7KURXJK�VHURORJLF�GLDJQRVLV�WHVWV��

ZH�IRXQG�WKDW�7R[RFDUD�VS��ZDV�WKH�PRVW�IUHTXHQW�

agent�(Table�3).�One�notable�point�is�that�it�was�not�
D�QHXURWURSLF�SDWKRJHQ��\HW�PDLQO\�FDXVHG�GDPDJH�

WR�WKH�OLYHU�DQG�OXQJV��DQG�UDUHO\�FDXVHG�DQ�LQFUHDVH�

in�CSF�eosinophils�����%ORRG�DQWLERG\�WHVWLQJ�ZDV�
of�indirect�value�in�diagnosing�CNS�pathogens,�in�
contrast�to�the�direct�value�of�CSF�PCR�of�another�
UDUH� DJHQW� WKDW� ZRXOG� EH� GLVFXVVHG� SUHVHQWO\�� ,Q�

EULHI��SRVLWLYH�WHVWLQJV�IRU�7R[RFDUD�VS��DQWLERGLHV�
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did�not�help�us�con¿rm�whether�these�cases�were�
WUXO\� UHODWHG� WR�7R[RFDUD� VS�� RU� QRW�� 7KHUH�ZHUH�

�� FDVHV� HQUROOHG� LQ� RXU� VWXG\� WKDW� KDG� SRVLWLYH�

WHVWLQJV�IRU�$��FDQWRQHQVLV�DQWLERGLHV��DQG�LW�ZDV�

IDLUO\�FHUWDLQ�WKDW�WKLV�DJHQW�ZDV�LQYROYHG�VLQFH�$��

FDQWRQHQVLV�ZDV�ZHOO�GRFXPHQWHG�DV� WKH� OHDGLQJ�

QHXURWURSLF� SDWKRJHQ� LQ�(20��7KXV��ZH� EHOLHYH�

WKDW�FOLQLFLDQV�KDG�EHVW�WR�XQGHUVWDQG�DQG�EH�DZDUH�

RI� ZKLFK� SDUDVLWLF� DJHQWV� VKRXOG� EH� VFUHHQHG�

LQ� (20�� ZKLFK� QRW� RQO\� KHOSV� UHGXFH� WKH� FRVW�

burden�but�also�avoids�di൶culties�in�interpreting�
WKH�UHVXOWV�

$FFRUGLQJ� WR� WKH� DXWKRUV� 6DZDQ\DZLVXWK�

&� Chotmongkol��� DQG� -LOO��� WXEHUFXORVLV� RU�

0\FREDFWHULD�WXEHUFXORVLV�LV�D�UDUH�DJHQW�FDXVLQJ�

elevation�in�CSF�eosinophils.�In�the�study�period,�
we� recorded� 3� cases� with� PCR� evidence� of� TB�
in� CSF,� and� a� total� of� 20� cases� (37.7%)� were�
GLDJQRVHG�ZLWK� WXEHUFXORXV� PHQLQJLWLV� EDVHG� RQ�

FOLQLFDO�IHDWXUHV�DQG�FRQVXOWDWLRQ�ZLWK�SXOPRQDU\�

WXEHUFXORVLV�GRFWRUV�� ,Q�.RUHD��DQ�$VLDQ�FRXQWU\��

the� author� Park� et� al.� reported� that� 4/22� cases�
(18.2%)�of�adults�with�EOM�had�0��WXEHUFXORVLV�

LVRODWHG���:H�EHOLHYH�WKDW�RXU�UHVHDUFK�UHVXOWV�DUH�

IDLUO\�FRQVLVWHQW�LQ�WKH�FRQWH[W�RI�9LHWQDP��ZKLFK�

LV�D�FRXQWU\�ZLWK�D�KLJK�WXEHUFXORVLV�EXUGHQ��:KLOH�

analyzing� patients’� CSF� results� (Table� 1),� we�
GLVFRYHUHG�JURXS���LQFOXGLQJ�SDWLHQWV�WKDW�³IDLOHG�

with� initial� treatment”,� as� shown� as� symptoms�
UHPDLQHG� SHUVLVWHQW� GHVSLWH� XVLQJ� DQWKHOPLQWLFV�

WKHUDS\�� WKH� ELRFKHPLFDO� FKDUDFWHULVWLFV� RI� WKLV�

JURXS� ZHUH� VLPLODU� WR� WXEHUFXORXV� PHQLQJLWLV�

rather�than�parasitic�meningitis�(protein�increased�
higher,�glucose�dropped�lower).�The�most�common�
abnormalities� noted� on� cranial� CT-scan� were�
ventriculomegaly� (35%)� and� enlarged� cisterna�
magna� (17%).�A� retrospective� cohort� by� Ozates�
HW�DO��RI�����FKLOGUHQ�GLDJQRVHG�ZLWK�WXEHUFXORXV�

PHQLQJLWLV�UHSRUWHG�WKH�PRVW�IUHTXHQW�DEQRUPDOLWLHV�

on�cranial�CT-scans�were�hydrocephalus� (80%)���
7KRXJK�LW� LV�QRW�UDWLRQDO� WR�GLDJQRVH� WXEHUFXORXV�

PHQLQJLWLV�EDVHG�RQ�LPDJLQJ�WRROV�DORQH��FRPELQHG�

with� the� CSF� biochemical� characteristics,� we�

believe� that� the� abnormalities� on� CT-scans� that�
ZH� KDYH� UHFRUGHG� ZHUH� UHODWHG� WR� WKH� FDXVDWLYH�

DJHQW� �� 0�� WXEHUFXORVLV.� The� diagnostic� PCR�
WHVWV� IRU�$�� FDQWRQHQVLV�� D�ZLGHO\�NQRZQ� W\SLFDO�

DJHQW� RI� (20�� ZHUH� QRW� FRQYHQWLRQDOO\� XVHG� LQ�

ORZ�PLGGOH�LQFRPH�FRXQWULHV��LQFOXGLQJ�9LHWQDP��

7KHUHIRUH�� RQ� WKH� RQH� KDQG�� ZH� DJUHH� ZLWK� WKH�

OLWHUDWXUH� WKDW� SDUDVLWHV� DUH� UHPDLQHG� WKH� OHDGLQJ�

FDXVHV�RI� (20� LQ�9LHWQDPHVH� FKLOGUHQ�� EHVLGHV��

ZH�WKLQN�WKDW��LQ�WKH�FRQGLWLRQ�RI�LQDGHTXDWH�PHDQV�

RI� GLDJQRVLV� RU� ZKHQ� IDLOLQJ� ZLWK� DQWKHOPLQWLFV�

LQLWLDO� WKHUDS\�� WXEHUFXORVLV�ZRXOG�EH� FRQVLGHUHG�

IRU�EHLQJ�GLDJQRVHG�RU�H[FOXGHG�

7UHDWPHQW�FKDUDFWHULVWLFV

7R�GDWH��WKHUH�LV�D�ODFN�RI�GDWD�DERXW�FRUWLFRVWHURLGV�

RU� DQWKHOPLQWLFV� WKHUDS\� IRU� (20� SDWLHQWV� LQ�

JHQHUDO��DQG�IRU�FKLOGUHQ��LQ�SDUWLFXODU��)LUVW�RI�DOO��

FXUUHQWO\�� VHYHUDO� UDQGRPL]HG�� FRQWUROOHG� WULDOV�

ZHUH� FRQGXFWHG�� ZLWK� WUHDWPHQW� NQRZOHGJH� EDVH�

FDPH�SULPDULO\�IURP�H[SHUW�RSLQLRQV�����6HFRQGO\��

WKHVH� VWXGLHV� PDLQO\� H[DPLQHG� DGXOWV����� )LQDOO\��

WKHVH�VWXGLHV�IRFXVHG�RQ�WKH�JURXS�RI�(20�SDWLHQWV�

ZKR� KDG�$��FDQWRQHQVLV� LVRODWHG���7KH�HYLGHQFH�

based� treatment� dosage� is� albendazole� 15mg/kg/
day� for� 14� days5� and� prednisolone� 60� mg/day�
GLYLGHG�LQWR�WKUHH�GRVHV�IRU����GD\V���7KH�UHJLPHQ�

at� Children’s� Hospital� 2� (Table� 4)� has� a� slight�
di򯿿erence� in� the� treatment� dosage� but� ensures� a�
GXUDWLRQ�RI�WUHDWPHQW�RI����GD\V��:H�DVVXPH�WKDW�

WKLV�UHJLPHQ�LV�DSSURSULDWH� IRU�FKLOGUHQ�EDVHG�RQ�

SUDFWLFDO� H[SHULHQFH� LQ� 9LHWQDP�� 1HYHUWKHOHVV��

ODUJH� FOLQLFDO� WULDOV� DUH� FUXFLDO� WR� HYDOXDWH� WKH�

safety� and� e򯿿ectiveness� of� this� intervention.�
2QH�WKLQJ�ZRUWK�QRWLQJ�ZDV�WKDW�����RI�SDWLHQWV�

de¿nitively�diagnosed�with� tuberculosis� received�
LQLWLDO� WUHDWPHQW� ZLWK� DOEHQGD]ROH�� 7KHVH� FDVHV�

were� at� ¿rst� claimed� to� be� caused� by� parasites.�
This�once�again�a൶rms� the� role�of�TB�agents� in�
FKLOGUHQ�(20�LQ�DQ�HQGHPLF�UHJLRQ�OLNH�9LHWQDP�

7UHDWPHQW�RXWFRPHV

1R� GHDWKV� ZHUH� UHFRUGHG� LQ� RXU� VWXG\��

consistent�with�Pham�Thi�Hai�Men�et�al.’s�study).�
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:H� DOVR� UHFRUGHG� QR� UHFXUUHQW� ERXWV� WKURXJKRXW�

the�treatment�period.�In�Hwang�and�Chen’s�study�
LQ�7DLZDQ��DQG�3DUN�HW�DO�¶V�LQ�.RUHD��WKH�PRUWDOLW\�

UDWHV� ZHUH� HVWLPDWHG� DW� ���� �� ���,).� Predictors�
RI� PRUWDOLW\� SURSRXQGHG� E\� 3DUN� ZHUH� FRPD� DW�

DGPLVVLRQ�� IXQJDO� &U\SWRFRFFXV� QHRIRUPDQV��

([RSKLDOD� GHUPDWLWLGLV�� 3URWRWKHFD� ZLFNHUKDPLL�

DV� FDXVDWLYH� SDWKRJHQV��� $OPRVW� DOO� SDWLHQWV�

UHFRYHUHG� FRPSOHWHO\� EHIRUH� GLVFKDUJH�� 2XW� RI�

the� 6� cases� (11.3%)� with� neurologic� sequelae� at�
discharge,� 2� (33%)� improved,�3� (50%)� remained�
XQFKDQJHG� DIWHU� WKH� WUHDWPHQW� SHULRG�� DQG� ��

(17%)� had� worsened� visual� acuity� on� right� eye.�
5HVHDUFK�E\�3KDP�7KL�+DL�0HQ�HW�DO��VKRZHG�WKDW�

����KDG�QHXURORJLF� VHTXHODH�DIWHU�GLVFKDUJH�EXW�

GLG� QRW� VSHFLI\� WKH� SURSRUWLRQ� RI� HDFK� JURXS� RI�

FKLOGUHQ�DQG�DGXOWV�.�Hwang�and�Chen�noted�that�
�����RI�SDWLHQWV�VWLOO�KDG�VHTXHODH�UHPDLQLQJ�DIWHU�

GLVFKDUJH�� EXW� WKH� DXWKRUV� RI� WKLV� VWXG\� GLG� QRW�

QDPH�ZKDW�W\SH�RI�VHTXHODH���$OWKRXJK�(20�ZDV�

UDUHO\� IDWDO�� LW� FRXOG� OHDYH� SHUPDQHQW� QHXURORJLF�

VHTXHODH�IRU�SDWLHQWV��HVSHFLDOO\�LQ�VXFK�YXOQHUDEOH�

one� like�children,�and�a򯿿ect� their�quality�of� life.�
7KHUHIRUH��HDUO\�GHWHFWLRQ��SURPSW�GLDJQRVLV�DQG�

SRVW�GLVFKDUJH�PDQDJHPHQW�DUH�WKH�PHVVDJHV�WKDW�

RXU�UHVHDUFK�WHDP�ZRXOG�OLNH�WR�FRQYH\��

&21&/86,216
(RVLQRSKLOLF� PHQLQJLWLV� LV� UDUH� FRQGLWLRQ��

FRPSULVLQJ� ����� RI� DOO� FDVHV� RI� PHQLQJLWLV� LQ�

Children's� Hospital� 2.� The� causative� agents� are�
PDLQO\� SDUDVLWHV�� EHVLGHV� WKDW�� 0\FREDFWHULXP�

WXEHUFXORVLV�LV�DQ�DJHQW�WKDW�VKRXOG�QRW�EH�QHJOHFWHG�

LQ� D� WXEHUFXORVLV�HQGHPLF� UHJLRQ� OLNH� 9LHWQDP��

7UHDWPHQW�RSWLRQV�GHSHQG�RQ�WKH�FDXVDWLYH�RUJDQLVP�

DQG� PD\� LQFOXGH� FRUWLFRVWHURLGV�� DQWKHOPLQWLF�

GUXJV�� DQWLELRWLFV�� RU� DQWL�WXEHUFXORVLV� GUXJV��

$OWKRXJK�QR�GHDWKV�ZHUH� UHFRUGHG��WKH�SUHYDOHQFH�

RI�SRVW�GLVFKDUJH�VHTXHODH�ZDV��������WKHUHIRUH��LW�

DSSHDUHG�WR�EH�UHTXLVLWH�WR�GLDJQRVH�DQG�WUHDW�(20�

SURPSWO\�DQG�SURSHUO\�
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