Interhospital conference
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96/60 fladlunsUsen, Sasinmsmela 32 adaseunil Iesunssnvuuithelu dladedu
nIzze WIS AIEUIINNSAnTe T HARTIAIVN WD URNTS usnfu CBC: WBC 6200 /mm? (N36 L60 Md%)
hemoglobin 11.9 g/dL hematocrit 35% platelet 170000 /mm?, Electrolyte: sodium 130 potassium 6.45
chloride 105 HCO3 5.6 mmol/L la5un153nwn NSS, 5% DN/2 rate MT + 5% deficit wag 7.5% NaHCO3
#9970 admit W 12 oy, faedormamelamiles Fuas Hosdnuntu dynindnugas gumagfing 39 e
waded , Tnas 190 adwiowil (fain), mnusuladin 60/40 fadwmsusen, 3alaloondiaunazansth NSS aehs
50157 wiulieUfTaus ceftriaxone 75 me/ke/dose izijﬂ?uvlﬁmwvnaﬁmﬂ;’jﬁ’amﬂﬁuLﬁu
sodium 129 potassium 7.5 chloride 110 HCO3 5 mmol/L, VBG: pH 7.09 pCO2 36.4 pO2 28.5 mmHg HCO3
11.3 BE -16.6 mmol/L, total bilirubin 0.8 direct bilirubin 0.7 meg/dL albumin 1.98 globulin 1.6 ¢/dL AST 931
ALT 564 ALP 104 U/L, PT>120 aPTT 71.8 sec INR > 11.3, DTX 39% gtheonisugaduaylinouausisonissne
34l laviothevnela Tanstih NSS agasanids Tienseduarudu Tiimiue wasudlunneindeusiiiaund
ndnudlunmesne wuidthedinsdld Fusn ldhmansamatesjiinsdnads CBC WBC 23600 (N50
L77 M13), platelet 60000 /uL, hemoglobin 7.8 g/dL, hematocrit 25%, sodium 135 potassium 5.34 chloride
112 HCO3 10.8 mmol/L, VBG: pH 7.25 pCO2 36.6 pO2 21 mmHg HCO3 16.3 BE -9 mmol/L, total bilirubin
1.09 direct bulirubin 0.84 mg/dL albumin 1.48 ¢lobulin 1.6 ¢/dL AST 13613 ALT 6675 ALP 110 U/L 9d967
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Physical examination:
Vital sign: body temperature 39 °c, blood pressure 94/72 mmHg, pulse rate 174 /min (full&regular),
respiratory rate 54 /min, capillary refill < 2 sec, oxygen saturation 100%
Body weight 11 kg (>P97), height 74.5 cm (P97)
General appearance: A Thai boy, drowsiness on ETT
HEENT: pale conjunctivae, anicteric sclerae, anterior fontanelle 2x2 cm
Lymph node: no cervical lymphadenopathy
Skin: no rash no petechiae
Heart: normal S1S2, no murmur
Lung: normal chest contour, clear both lung, no retraction
Abdomen: no spider nervi, no caput medusae, marked abdominal distension, hypoactive bowel sound,

liver 4 FB below right costal margin, liver span 11 cm, no splenomegaly, no fluid thrill




Investigation:
CBC: hemoglobin 6.4 ¢/dL, hematocrit 20%, WBC 18,960(N58, .21, Mono 6, Band 6%), Platelet 26000/mm?®
Electrolyte: sodium 140, potassium 3.7, chloride 113, HCO3 12.9 mmol/L
BUN 31.3, Creatinine 1.11 mg/dL
Liver function test: AST 15168, ALT 4737, ALP 250, GGT 51.3 U/L total protein 3.27, albumin 2.27,
globulin 1 ¢/dL, total bilirubin 1.03, direct bilirubin 0.9 mg/dL
Coagulogram: PT 41.4, PTT 41.2 sec, INR 3.41

Problem List:

- A-7-month-old Thai boy with septic shock, multiorgan failure and hepatomegaly

Differential diagnosis:
- Ischemic hepatitis
- Infection
- Drug %38 Toxin
- Reye’s like syndrome
- Metabolic liver disease

- Hemophagocytic lymphohistiocytosis

Discussion:

ﬁ]1ﬂﬂﬁxi’ﬁmaﬁﬁﬂam’mﬁiﬁﬁﬁ’umi%’ﬂmﬁiﬂwmmaé’mmqﬁaﬂﬁlm viral gastritis ndeanniay fideumises septic
shock $auffun12E multiorgan failure lAuA respiratory system, cardiovascular system WLa¢ hepatobiliary system Pl
iU acute liver failure muAfieuAe 1.) § biochemical evidence of acute liver injury 2.) 13l evidence of chronic liver
disease war 3.) i1y coagulopathy Alilanusaudlulddenisininiiue uasilosnmuanrdyaadnlindinasnds
safuifiledl elevated liver enzyme 71 AST uag ALT geannnd1 5 W1ves upper normal limit wagsl AST fikdundt ALT
finflsamnan ischemic hepatitis 1107l

awvmuivilsiingslel 16un Infection Taslunguues hepatotropic virus flansnsasilyiiin systemic
involvement aad multiorgan failure 1 #9 viral hepatitis A, E Fail case report Tuusemaurfanu’ wazla¥a ﬁ?§Uﬂﬁﬁ1
TiAnnneduneiduunau wu Dengue, CMV, EBV, Enterovirus, Human parvovirus B19 uagngy gram negative bacteria
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ATIINNUBIUHUANIINU lactic acidosis wagszaU direct bilirubin gaanuoe




Discussion:

lungu metabolic liver disease/genetic liver disease aunsatindiale WuN&ax mitochondrial disease, fatty acid
oxidation defect, urea cycle defect Afuamnuas acute liver failure I uslugfthesetiiniaion Wosn fgunm
wlaussfunlnepaon WaunisanTe %wﬁmdaqugﬂul,ﬂmsml,aslaiﬁﬂizi’aLwidmus[,um%auna

Hemophagocytic lymphohistiocytosis (HLH) L‘ﬁuﬂnzﬁmiﬁmimﬂuﬁﬂaﬁm85 losandlld $2uiu bicytopenia
(anemia uaz thrombocytopenia) SsanunsavilimAnnmesuneld egnalsfinudeliudafie linuialn Sannunsianis

VesUfURNsLiaAY eodtady

Further investigation:

PNMTINadeuenlsafang1Itaiy e I§Sunsmsraiiadiassd

ferritin 28069 ng/mL, fibrinogen 73 mg/dL, triglyceride 38 mg/dL

lactate 11.1 mg/dL, ammonia 98 umol/L, D-dimer 7253.15 ng/ml

EBV IgM negative, CMV IgM negative

viral panel : pending

urine analysis: color yellow, transparency clear, specific gravity 1.010, pH 5.0, glucose normal, ketone
negative, nitrite negative, urobilinogen normal, ketone neg, RBC 0-1, WBC 0-1/HPF

dengue NS1 negative, IgM negative

nasal swab for flu: negative

MEINUEUTIINEIUIE ASIITNIBNY splenomegaly wazHA investigation s ldiun1z HLH el
1. hypofibrinogenemia

2. hyperferritinemia
3. bicytopenia
4. fever

5. splenomegaly

F9lAginn391 bone marrow aspiration

JUN 1 uanssnuagyes bone marrow
Bone marrow aspiration %wu31 adequate bone marrow specimen M:E ratio 4:1, normal maturation of 3
lineage cell lines, not seen giant pronormoblast, no blast cell, no abnormal organism, histiocyte increase 2+ and

seen hemophagocytic activities, compatible with HLH




Provisional diagnosis: Acute liver failure due to hemophagocytic lymphohistiocytosis

Management:
Specific management:
® IVIG 10 gm (total 3 days)
* dexamethasone 10 mg/m?%/day
Supportive managementzz
® Brain protective strategy
- maintain head in midline and elevated head 30 degree
- keep MAP > 70-80 mmHg, CPP > 50 mmHg
- keep normothermia BT 36-37 degree celsius
- keep serum sodium 145-150 mmol/L
- osmotic agents (hypertonic saline, manitol) to reduce cerebral edema
® Respiratory support
- keep target PCO2 30-35 mmHg
- keep normal oxygenation
- low tidal volumes and moderately elevated positive end expiratory pressure
® Cardiovascular support
- vasopressure : norepinephrine
- adequate intravascular volume , avoid fluid overload or worsening
® Gastrointestinal support
- H2 blockers or proton pump inhibitors for prophylaxis of stress-induced acid-related gastrointestinal
bleeding
® Coagulation and bleeding
- replacement of blood products recommended for active bleeding or invasive procedure:
recombination factor Vlla
- keep fibrinogen > 100 mg/dL , platelet > 20000-50000 mm?
- administration of vitamin K
® Infection
- empiric antibiotics are indicated in the presence of SIRS
® Renal
- adequate fluid resuscitation
- avoid excessive diuresis

avoid volume overload

- minimizing the use of nephrotoxic medication




Management:
¢ fluid, electrolyte, and nutrition
- adequate calories, glucose and protein
- maintain euglycemia and prevent hyperammonemia

- enteral nutrition with high caloric density feed

Case progression:

AST/ALT Alb/Glb TB/DB Ammonia PT/PTT/INR
5/12/67 (7.00) 9448/4472 2.34/1.72 1.53/1.68 - 58/41/4.96
6/12/67 (7.00) 5437/3315 2.3/1.87 1.97/1.76 258.8 60/42.9/5.09

#8391n3NW1 HLH A1 AST ALT wwiliiuanas usfredadinnzmdesaranuiaunfiveamsudsivenion lnglu
dium 6/12/67 Guilymdaanizeenanas An1svincuvedlawgas bun/creatinine wuwiliiugsduy

6/12/67 (18.30) 73393579N18WU pupil Rt 5 mm , Lt 4 mm slightly react to light 3dlain1sungUaely CT brain

pd

gﬂﬁ 2 wa@nan W CT brain non contrast ma&ﬂﬂaﬂui’uﬁ 6/12/67

Ha CT brain wu global brain edema with descending brain hemiation $3uiugUedlUaym
coagulopathy, hyperammonemia Fsledinngvi total plasma exchange (TPE ) with continuous renal

replacement therapy (CRRT)

AST/ALT Alb/Glb TB/DB Ammonia PT/PTT/INR
7/12/67 (7.00) 3286/2200 2.91/1.18 2.06/1.9 298 64/44/5.48
7/12/67 (20.00) | 7/12/67 (16.00) 3uvi total plasma exchange with CRRT 299 15.5/39/1.41
8/12/67 (7.00) 1972/981 3.07/2.12 2.38/1.97 336 31/36.6/2.5

&aannvi1 TPE with CRRT wudigthedansidam hyperammonemia o Tuiuil 8/12/67 3sléfvi TPE with
CRRT ig wailumau 20.00 #539519n185U3enU pupil 6 mm, not react to light both eye 33l¢ivi CT brain non contrast
8nmds wu global brain edema with descending brain herniation 1gine prognosis flugyIA uazmem CRRT antugtaele

deddslunaiseun




Case progression:

g'ﬂ‘ﬁ 3 u@nana CT brain non contrast %a&éﬂaﬂiufuﬁ 8/12/67

10Wa viral panel #593aWU Human Parvovirus B19 uag PCR for Parvovirus Tu bone marrow Tnauan
wasngUededin 16l liver necropsy Wu necrotic liver tissue > 90% uagiiladedon H&E lanu viral

inclusion body wagldnuwauanltun1snsia immunohistochemical for Parovirus B19

Final diagnosis: Acute liver failure due to hemophagocytic lymphohistiocytosis suspected from Parvovirus B19




Parvovirus B19

Parvovirus B19 1{u small, non-enveloped, single-stranded DNA ﬁﬁm&ﬂu Parvoviridae family LLﬂﬂvLé/Lflu 2
subfamily i Densovirinae FwiliAan1shndielunuas uaz Parvovirinae FwiliAn msfinweludnideandie
ua Inensanwednilunisinewuulasuan (acquired infection) wudulvajlugasTeiin (childhood) Fsiienisuazenis

wansvanvaneRwdsausuLsadeslUIuAsguLsINIUN SN deTin
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Parvovirus B19 Usznaumelusiudday 2 wiia wiausnAe structural protein FaUsznaumie viral proteinl wag
. . a a a A Lo 1% = 7 A aa & a ' s
viral protein2 uazlusAudnulinAe nonstructural protein #3Usgnaumie NS1 protein Fadulushundanulunuseivas
wiinsinge (Cytotoxic Protein) Ingagdnulviiinn1smevaaead (apoptosis)*® wasnszAulisisnmendsanssniausiieg
(inflammatory cytokines) 1 IL6, TNF-alpha, p21
msidguad (cellular tropism) ves Parvovirus B19 fwadilmunendnde waddadenuwndiisey
Faupnannuldvulindoauasdseunds Saaunsonulduy wadviindu loun wadileeylnss (endothelial cells),

waanauilela (cardiomyocytes), megakaryocytes, wagiileidofu wavilioideln

FEUININYT

We Parvovirus B19 nulglan dwmsuludsemelnefinsanuilud we. 2542 finasunnemans AINTal
U Ingay’ quﬁ’ﬁmmﬁmﬁmL%aagiﬁ%’aaaz 20.16 msfndiodulnyindunisindenuul¥uan (acquired infection) &3
nulausgludradnnoutaiseu (childhood)

o Parvovirus B19 Sszeziing (incubation period) 4-14 Fu ndaldsuide wazduiidelh¥alunsruaden (viremia)
sz 6 Sundimsinide Tnegfiduiusin 1gM asEutugeuszanal 10-12 u uasgiiduiuaiin 16 awduTugeusvam 14

Ju WuannJunlasueotuusn

JUN 4 wansSunavedhia sveznaimsaiagliduiuuiasein

RV |

ANUYIIIAINAINISLASURD Parvovirus B19




nsAne Parvovirus B19 ansadnsold 4 Feama léud
. Msaugla (respiratory transmission)
o NNSAURE (close contact)
. ﬁnﬂ:uﬁmgjmiﬂ (vertical transmission)

. MenskasuldenvsediuUsynauveaion (hematogenous transmission)
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9INUATDINTHANIVDINIAARD Parvovirus B19 Tdnwarausuusaldvainvaiy gniligiduiuund Souas 25
Liwanaeins viseusediomslidimzanzas wu I Uinlesnuda lnedonisuanadail®
»  Erythema Infectiosum / fifth disease
< 1% A o Vo @ v A ! [ 1o
Juldeaniiufinulddvesluiinioeueins laetrawsnazilue1nislidmie (prodromal symptoms)

w1 diyn Yindiswe pauld wae diewan vdsainiuy 2-55u flheasSuiiuuaduilunthuiinauiy

aa

Auns (slapped-cheek appearance) #asantiu 1-4 Tuaziiuyiin maculopapular rash nsza1eluyl
Tunih drdwazusun InemludUleinasmeiesniely 1-2 dai udlugUieueneeinisenassas
agluie 1-2 wiould
« Transient aplastic crisis
AUaefilin1ie transient aplastic crisis dNUFIL8IN5VBIN1ILEBAN (@nemic symptoms) Lol &n
| a a | v A v S o PP & v A . .
goumdy wilesd1s vihila gUieaneddnlifiiy anelazmeldldieaiion1s viremia el Usguna
1-2 &Unoh
+  Spontaneous abortion/ non- immune hydrops fetalis

a o saa a & o ogwva . & . . o
nenansIAnInIsAave dnvilviin fetal anemia AuTuaMmYde non-immune hydrops fetalis lnagsin
Wulutas 9-20 dasivesnismasss
«  Systemic involvement
Parvovirus B19 anunsanunisanidislalurateszuu Biinaedu wila, ssuudszam, wseviliduae

agaulugtheeil

N1531aY
+  N19ATIIN serology
1.5pecific IgM: Ysuantiftheidsindont (active infection) lasil aruila (sensitivity)
Zavay 70-100 musiwe (specificity) Soeay 94-97 augeu Tng 1oM anansansianuldious
7-10 Suvdsleuide™ wazasaglunszuaionuu 2-3 oundinisinide
2.5pecific IgG: U'waﬂiﬂéﬂﬁ&lﬁﬂlé’%’uﬁamﬁau (previous infection) specific 1sG sazi3uay

PRI SATOUTZU 2 dUAM wazenansranulalunaandin




«  N13AFI3UT Parvovirus B19 DNA
TnsAsdmsrafianansonsialdfio en lunsean e uesieifosn Tasmsnseannsalinauin 16
3 Yndslésuido

- m3nsa9lunszgn (bone marrow examination)

. L . . = Y] a & R
WU giant pronormoblast with intranuclear inclusions G4UUANYMELRNIEYDINTANLYD Parvovirus B19

g’dﬁ 5 wana Parvovirus nuclear inclusions (clear areas) in the erythroblasts
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Tutlagu dalifiendnuliadmiu Parvovirus B19 Tneaniz n1ssnwnduediutadevatsedns wu anuy
afRuuesiinde lsaUsesnia uazermsvneadin
. Qﬁﬁquﬁﬁmﬁuﬂﬂﬁ (immunocompetent host)
dulvganusameleies Inglifeslusunissnemse Shwaueins
. Q’ﬁﬁquﬁﬁuﬁuumwim (immunocompromised host)

a3t IVIG TugfUaeisl a3 pure red cell anemia $31A3

nsalAn®en (case report):

HagtuinsdiAnululssnans? fenfunnenisinde Parvovirus B19 fivilfiAnduneludin deil

- Winndeny 5 U dhfumsinudieEes mduiinund $amAulld wasfuiunudinazuien 6 Yu nmasime
NUNILFILNGD LLazwamwmnﬁaaﬂﬁﬁamswu ALT 3014, AST 4548, GGT 124 U/L, total bilirubin 7.9, direct bilirubin
4.9 mg/dL, INR 1.8 Parvovirus B19 IgM and Parvovirus polymerase chain (PCR) nalduuIn LLasiuﬁﬂaﬂiﬂﬂﬁlmyﬁmi
AyImMaEnduganusaviilidanzdunels liun lseiadu (Wilson disease), alpha-1 antitrypsin deficiency, lsadu
SnLEUIINNRANAY, Iﬁﬂé‘fué”ﬂLaumﬂmsam&faﬁhmLLazﬂa;uIiﬂ metabolic liver disease Sananaiavuaiuay

ftheseiildidniunssng Tasntsvin plasma exchange Tavin 4 a%s wien1sugas waeddaedinme hepatic
encephalopathy Tufufl 9 ¥esn1s3nw uazldid3unmsiasuaestu (liver transplantation) Yagiudslsinunnzunsndou

naadsuanesule 4 ¥




nsalAn®e (case report):

- Winveeny 14 T dhfunistnudmenneseundshutundes fussiafaidenadumeladiuu 2 dasineu
M HanTIaN1iBauURn1s ALT 1810, AST 1680 U/L, total bilirubin 17.5, direct bilirubin 13 mg/dL, INR 2.8,
Parvovirus B19 IgM and Parvovirus polymerase chain (PCR) narduuan LLaz"LﬁvT’mﬁmwmmmmaqmwﬁmwﬁ'uﬂ Na
Wuau seninansshwdalusn. Qﬂaﬂﬁigﬁumﬁﬁﬂﬁaﬁamaq lasun151dadeiniinneg hepatic encephalopathy grade 1
§5un1sshwdien1siih double volume plasma exchange udonslaifitudsldidniunsiasudnesu
(liver transplantation) nansiasumesudsasmed fuaglifanzunsndeu

- inveeny 16 T Whfumsinunsiilsmeuadenmgives nanmmmaiesjiRnsdos
ALT 2491, AST 1960 U/L, total bilirubin 28, direct bilirubin 21 meg/dL, INR 2.75, Parvovirus B19 IgM and Parvovirus
polymerase chain (PCR) nanluuin furelddnsunmssnwlaenisvih plasma exchange W 3 50U NS
med laglainnzunsndou
uenanidaiinsdifnuuiiuu lussmaunda’®

- Winuds 919 9 U Whunsinululsmenunadieies 19 wdssuarseiuanuidndianas lesumsidadeind

AMEAUIY 99U encephalopathy grade 3 wam’;ﬁmwﬁaqﬂaﬁ’amiLﬁaqéfu AST 727, ALT 938, GGT 251 U/L,
total bilirubin 26.7 mg/dL, INR 8.8, interleukin8 136.61, interleukin10 32.92, interleukiné 47.4 pg/ml
wansIndeaNuUNE Fasiuduindadent ufdldfimamaniauaninzdunedus wu hiadusniavein 1o T 3 uaz 3,
L%a cytomegaly virus, human herpes virus6, human herpes virusl Wag 2, L‘?glla EBV, dengue virus, leptospirosis LLagLG?’JJa
streptococcus FaAvnamgraINMEiuSIiaUNRAuTu Swwansrarauaiuau 5 Sundsandhiunisnulu
Tsawenua fgldsuniadeudiesu wansa PCR duideduvmsdsuriesunuide Parvovirus B19 ndadsuriesy

e svesthedilifvy uazdetinlunaiseun

fnsdlfnululsewmedufonunMeAUeIMAUNIE severe hemophagocytosis Adunaunainnsinie
Parvovirus B19"!

< Wnudeeny 13 T Whumsinuiilamenunade flddiqun 1 deu safuiiuduians udwmuiiennsin
wides vieslndu fqaideneennudii seiunnudAndatansas ssesamenudea wies fuln fdlutesios wasiiyn
LHDADDAAINTINNTE Namaﬁmwﬁadﬂﬁﬁ’amiﬁadﬁu Hb 5.1 g/dL, WBC 300, platelet 80000/mm?, AST 51, ALT 67 IU/dL,
total bilirubin 31, direct bilirubin 17 mg/dL, prothrombin index 68%, m'imwLﬁammm@?ﬁumaqﬁmwﬁud AT
h¥asusniau 1o 3 & 8, asaanisinide CMV, EBV, leptospirosis iinawfiuay, fibrinogen 0.4 ¢/L, serum ferritin 1770,
triglyceride 262 mg/dLIuﬁﬂaaswﬁlﬁmaﬂﬂué’uwé’qLﬁmau Wlosnasdeneg HLH nansaaladundanu decrease in all
three hemopoietic precursors and severe hemophagocytosis Q’ﬂaﬁmElﬁlﬁ&l‘dﬁmﬁaEmeamL‘?’JJaIuﬂ‘ixLLaLﬁam NYNAIIN

\Fetnlainnsnsiaidenny Parvovirus B19 IgM watluuan
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