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A Case Report of Adult Type 2 Familial Hemophagocytic Lymphohistiocytosis
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Completed blood count: Hb 9.1 g/dL, Hct 30%, WBC 3,400 cell/uL, PMN 36%, L 54%, PIt
76,000 cell/uL

Coagulogram: Una

Blood chemistry: BUN 32 mg/dL, Cr 1.36 mg/dL, Na 127 mEg/L, K 4.8 mEqg/L, Cl 99 mEqg/L,
CO2 18 mEg/L

Liver function test: TB/DB 1.8/1.0 mg/dL, AST/ALT 57/85 U/L, ALP 56 U/L, TP/Alb 6.2/3.1

g/dL

Lactate 1.6 mmol/L

L
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- 85T SARS-CoV-2: fifa Moderna 2 iin (Mingaving m.p. 2564)

£599579N1¢

Vital signs: BT 39.5°C, PR 122 bpm, RR 20 /min, BP 90/57 mmHg
Height 174 cm., weight 52 kg., BMI 17.2 kg/m2
General appearance: A young Thai man, good consciousness, well cooperated, mild pallor, no

jaundice
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HEENT: mild pale conjunctivae, anicteric sclerae, no malar rash, no discoid rash, no alopecia, no
thyroid gland enlargement, no cervical lymphadenopathy, no oral ulcer, no oral thrush, no gingival
hypertrophy

Chest and Heart: no adventitious sound, normal S2, S2, no murmur

Abdomen: no superficial vein dilatation, soft, not tender, hepatosplenomegaly, liver span 14 cm.
increase

splenic dullness, palpable spleen 4 cm. below Lt. costal margin, faint non-pruritic erythematous
macule at trunk

Neurological exams

Mental status: good consciousness, oriented to time place person

Cranial nerves: 1n#

Motor system: motor power grade V in all extremities, reflex2+ all extremities,

Sensory system: sensory intact by pinprick,

Cerebellar signs: 1nf

Babinski's sign: absent

n1sanwsne (case discussion)
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i lepdnimalnlutianalada (infectious mononucleosis) wazngulilslngda iy unanize Aauniile

(Leishmania) taNAs tsARamanitiayiala (infective endocarditis) 2. ngulsAnzi3s laun lsanzis

WAana19 (acute leukemia) wazlsanzifaranvansinlunanniaan (intravascular lymphoma)
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3. ngulsauinimues laun lsaleauand (systemic lupus erythematosus, SLE) wazlspasiag (adult

onset still's disease) IngifiasnAEN1INIIAAN AN LN 19NN RASE

agUnamsmsiainamnlugiloasail

v

natanzinladunas linuanufadnfneann meningitis/encephalitis (ME) panel, autoimmune
panel Lazinide linuiadauuaiiGe suavindaa

MRI/MRA brain: patchy hyperintense signal intensity on T2W/FLAIR without restricted diffusion or
enhancement at both sided pons probably osmotic demyelination

Namm@miam%@: anti-HIV, anti-HBs, HBsAg, anti-HBc, anti-HCV, Scrub Ab, Melioid Ab, serum
cryptococcal Ag, RPR: LAALaA, EBV IgG: NALAN Laziamsdeliny uuafide suazlula
WUATITE

Echocardiogram: moderate pericardial effusion with impending tamponade

MDCT of chest and abdomen: bilateral pleural effusion, small nodules at apical segment of right
upper lobe size up to 0.7 cm., diffused ground-glass opacity scattering in both lungs, moderate
pericardial effusion, multiple enlargements of intraabdominal lymph nodes size 1-2 cm.,
hepatosplenomegaly

Bone marrow biopsy: normocellularity, no excess blast by morphology, immunohistochemical stain:
no T-cell and B-cell aberrancies, flow cytometry: no evidence of leukemia and lymphoma,
chromosome study: 46, XY [20] normal male karyotype LL@ZLWW:L%@1JJWU L%ﬂ?']LL@ﬂMIﬂLLUﬂﬁGﬂ
Skin biopsy: superficial and deep perivascular lymphohistiocytic infiltration

Liver biopsy: cholestatic pattern injury, no evidence of lymphoproliferative disorder, no liver fibrosis
Bronchoscopic biopsy: benign lung tissue with mild chronic inflammation, no granuloma or
malignancy

Anti-nuclear antibody: 1:80 fine speckle, spindle fiber, Anti-extractable nuclear antigen: Anti-Scl-70:

borderline
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erythrocyte sedimentation rate: 14 mm/hr. (0-15),

C reactive protein: 27.79 mg/L, ferritin 3,258 ng/m|

Lﬁ@ﬂﬁuﬁgﬂ')ﬂiﬁﬁmmﬁﬁ@ﬁﬂdﬁL‘ﬂu T9pL04uaa8 (SLE) a1n serositis, arthritis, bicytopenia
(leukopenia, thrombocytopenia), anemia of inflammation, visual hallucination was ANA 1:80 fine
speckle, spindle fiber wazlasun1ssnEAleENdLRLsaeAAE LN prednisolone AWM 1 NA/AN./AL
hydroxychloroquine 200 §N./94 WA azathioprine 50 1n./44 TaeIsmdnsRamNAi NN IUERTinng
ant prednisolone wazifinananRfuniu flasfiaansldnduunlusisutuieniefialn seu
twidesln sealsaludeniduinnu uasdimadidnidenmynlsznm awinmsagdoyunludiaae
ﬁiuﬂﬁ@ relapsing and remitting fever with simultaneous pancytopenia with splenomegaly with
generalized lymphadenopathy with multiple small lung nodules ﬁﬁﬁsimumumﬁi@mﬂmqﬁ TNUNTU
waziEnEunnelaiininendantlsziiulngAnten1ey HLH 1l gugi Hasanndunouefiadu i
HLH-2004 1&ur 1. 14 2. finidensiadadenins Wadanaa uay ndnden 3. sl 4. szdumas
AU 3,258 un./ua. 5. szaulnrnaitelss 384 un./aa. wazseaulnuTlwan 76.4 Aaansuilafimus

(demgoatiiaiin) tnelinumemRnn (secondary cause) Asliin1989m99a91AN AR IR LGN TN

1 I
calal

A0t whole exome sequencing WUN1INANANUENEY PRF1 Inanwuaudailngn Heterozygous C ->
T substitution at chromosome 10:72360547 [V38M], chr 10:72348819 [G220S] M liiAaANAALNG
494 protein translation N&u PRF1 UunsaasAlua1unied 38,220 n19natafudlLL missense

mutation
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I;élﬂ’atliﬁilﬁaﬂﬁgunﬁi?)aqgﬂ’hL“ﬂu Familial hemophagocytic lymphohistiocytosis-2 (FHL2)

1. Main findings: variant(s) identified in PRF1
1.1 Details about V38M (NM_001083116.3) [Recessive Compound HET] -
Relevance: High - Likely Pathogenic

The Heterozygous C->T substitution at chr10:72360547 is predicted to result in abnormal
protein translation of the PRF1 protein at amino acid position 38.

Predicted effect(s) on the protein: Missense

The quality and reliability of the variant calling is high and the severity of the impact on the
protein is medium.

The maximal allele frequency of this specific variant in healthy control population was
found in the and is 7.31e-5.

This variant is annotated in ClinVar as: UncertainSignificance.
Condition Clinical Significance Accession

Familial hemophagocytic lymphohistiocytosis 2 Uncertain significance RCV000644564

1.2 Details about G220S (NM_001083116.3) [Recessive Compound HET] -
Relevance: High - Likely Pathogenic

The Heterozygous C->T substitution at chr10:72358819 is predicted to result in abnormal
protein translation of the PRF1 protein at amino acid position 220.

Predicted effect(s) on the protein: Missense

The quality and reliability of the variant calling is high and the severity of the impact on the
protein is high.

The maximal allele frequency of this specific variant in healthy control population was
found in the and is 1.20e-5.

This variant is annotated in ClinVar as: Pathogenic.

Condition Clinical Significance Accession

Familial hemophagocytic lymphohistiocytosis 2 Pathogenic RCV001235359
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I‘mﬁ%@ﬁiﬂﬂ’]?‘?ﬂﬂﬂ(refractory) Tnafsealsaluteniduninduiazdeindesaanauny
hemophagocytic activity arnsaslsalulan filaelasunisansedunisinengiaitiningns HLH-94
treatment protocol (Etoposide, dexamethasone, and cyclosporine A) LL@%LM?‘EN?UH’]?‘]J@]ﬂd’]EIVLﬂ

n7eAN (Hematopoietic stem cell transplantation) (HSCT) sia
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filossetinnsogldzess asasanienududinin AruanysnfesdeanuszAUEARaALAN,
WIAREATNY LATINTAAAARAN FaNUNLASSTR fINTLIAIIANINRLENITNNLINITNAER LS8 perforin 1

gene (PRF1) inriulsa Familial HLH type 2

LUINIINTSLENLSA

T3A HLH waaaanisfidnany taun dEess, Wananmn > 2 Tu 3 a1e, duln’ adnelsfinnu
anailANAsEARIiUTIANISRANIY | systemic juvenile idiopathic arthritis (SJIA), adult onset
still disease (AOSD) wax Macrophage activation syndrome (MAS) TIRINTOLYNUNANHUE AN

v v 23
ANTINUNAU™

SJIA AOSD MAS HLH
Anwouzueald ﬁm:rm:ﬁ'@luﬂuﬁﬂ'] (quotidian fever*) 45ieLiiaa (unremitting)
o A P e A o 2 . .
ANBIUTHU muwummmmhLL@m’mmmﬂ"me qALAaARAN (Petechial/ purpuric)

(Evanescent rash) Lax ﬁugwmu

(maculopapular rash)
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o . o o = P = | ¥ a ' o
nszA (hemophagocytosis) lunszndunaa vise su vize sienimaes Tnaldnundngu
SN EGHETER
f. sAUNIIINININIDAEAATHA Natural Killer A1 w38 Tdwunnsvinevaesimasaailn Natural

Killer
g. szauwafmu = 500 lulasniumeans

h. s2AUT99 CD25 Nazanald > 2,400 ullnsadianans

dunuaslsa HLH

1
a

wiiatilu 2 szinm Teun aUFNNT (primary) uae afpMAANILUAS (acquired)

- Unlgund
Wunilslulsanguuss wazillgniadeddn lnewudiaelszunn faaay 70 &30

neulavinnistgndiegaasuiifiadaden An1sananeaiugnNIsuuLLANEALNANLAR

o o

anEiusat (autosomal recessive) InaNsNaNaWuUEN perforin 1 gene (PRF1) iumanuialni

neRugnesuAnuieaga lud lnnfdlungulsail °

y AMNANNSNANENUS .
AN . PRF1 bi/mo 218, AU
(5R88%)
Zhang et al ® 14 7/11 > 18, 25 918l
Sienietal n/a 6/0 23 [18-43], 11 378l
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Wang et al ® 7 6/3 20 [13-56], 18 3¢
Cetica et al ° 25 - >18, 44 378
Chenetal 32 1/2 >18, 22 918l

o

Tsa HLH alindgunidnnuluengdeandt 16 T Tnaannztiesndt 2 T (aannisdine
HLH Tiladgunil lwanny feuay 12 (Feeaz 3-46)" anusilugluajdidfesunn’) adaelsfinau
ANINTULIIUATENgTILARIBINT ARl AuA A N ana TN snA B LS TR 9T
a1nnsAne J91eulsa HLH dgugiludeguuazdluny astusnlull ar.2001 Tney
Allen etal.” 4 9181 81¢ 9-17 U slawn Clementi et al' lAg1eugtlae Familial HLH #3in7 2
Tugnilgnilas 2 91e a1g 21, 22 T drusunsaifilasanguiniganiisnaeu wulugiagaluany
49 1" Faonuidminf homozygous 183 PRF1AITV uag dnacijuant 62 U'° Haduiiailng
compound heterozygous 184 PRF1 missense LAZNITNANUWUSLLL non-sense mutation
uanaINt wudngiae HLH a1gunnan 18 1 (18-43 1) 197 senawmzidaululszmadnig '’
= > = a a o a . A . =g
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v A dl = . . . | QI 2 o v an o [ 1Y
FrloenNauATad atypical manifestations dasiEnay M linsitadauaznisinuandn
v a [ % | ] = a a [ &
andeyalsn HLH UguniludeiuuazlunnnaadaainiaUnintewugnssuwuunis
nanesilg missense mutation e lidaelanin1anateWusULIL biallelic disruptive mutations
1819 = = o o . . o o v & A Aa )
" GannsinananeiusanEnae Hypomorphic mutation MnlipanasllsAuniaanuunngas

daelsfiaas Natural Killer, uway as T-cell #A2N4 181970 11N 19unaNazsuNaiuansna

Tspmaflusionszsuaas FHL dunaivanad™
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mutation TAENNINANEWUSLLIL missense ANANALBNAINETTNTIRWTAAINANINANAUNUS 111
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=

nsRALTe Satay 27 tnaaniziaalafa (EBV, HIV, CMV) WARINITOLAARNNLLATLTE
= dg/
WENT LTBT
¥ o v 1

TsannaniAuiy feaaz 8 lAun AOSD, SLE, systemic JIA

agalsfinuluglun woatiaifian eudsiinngn 33a9sin1sdumameneuLaNe

psfFauiiaulsa HLH gilalgunll uaztdaiinaTumenay”

o

HLH gdmlgund HLH afafiAadumeanad
4 (Faeay) 100 100
ulm (Feuay) 70-95 40-87
sulm (Feaay) 95 14-72
ANNRALUNRTTULUTE AT (FREIaY) 33-60 9-25

ANHOLTRU

an, wlaeuulasnsiug

fauay 37

na CSF AnUnf feeas 52

i Saeaz 65, Fautininanddn [5a81az<33]
fernnwaedn Joeas 67 fu

AnUnAszuumaivungla  RednRszuuniasuungla [fauay
NNTU9N SaEaz<40, 42]

1pda, Fowans

doiaanm > 2 ane (eeag) 100 85
Insnavaalssd > 265 un/na. (Seea) 40-85 22-89
Ilu3Tuau < 150 wn/na. (Fasay) 53-79 24-93
wasFRu > 500 wnTunsu/ua. (Feeaz) 100 77-100
AN9RNTBILAL CD25 Tinzantld (Feaia) 100 76-100
quﬁ@yﬁuslwﬁ@mﬁ"ﬁ (5a818%) 69 86-97
ANNI3NIRe lEAUNR (Faeay) 9 16-61
ANRALUNRAINNITNNNNUTRIAL (FREIAY) 76 63-98
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nsrUaunITnautuNAdenlag N AlATNnAe 92 53-100
(Hemophagocytic) (5a8a%)

FLALNNTN9NULEY Natural Killer AN (5a88%) 22-100 28-86

mmiLmmwmmtxnmaﬁ’uémmﬁu PRF1

TsA HLH Ugunil 13la? 2 (OMIM 603553)

U

v ¥
o

1922 1 & o v & ey A &
T AN TN RN ﬂ'ﬁﬂﬁ\‘lm’)blﬂﬂ\?ﬂ MNUATNNTOUN

- Anmnuzew: HnHaNnIINeITuLLsTam

v 1 = A a dl 1 [ U
ANLIANNIINNITLLLIZANALNAED UTANAINITELLAUTIN LL@:Lﬂummm’ﬂm

o o

- duiusiunnsiamelada Epstein-Barr (CAEBV) wuLiFasa™

1 1
¥

- daya meta-analysis®™ wWudANNRALNAT PRF1 Ala91Val polymorphism iutladedesseanis

a

| HLH
yananiaNiadnfvestiunanas gedunusiulsa familial non-Hodgkin (OMIM 605027) La%

aplastic anemia (OMIM 609135)

ngRgIaNIeUaslimn1g

=& 2
nsngaatiuiilalansygn

- WUNITWNILTENTAN histiocyte, histiocyte hyperplasia LL@:Leﬁﬂﬂrcytotoxic T-cells.

v
co Y

- NUNTTUILNNTALN LRSI AR DA LAY LUARBALIY NAALAEA LAY LIARAIAL (precursor

1
=

cells) Ingiunnlasnnangnnszsu (hemophagocytosis)
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FansruaunsnIzuaunsnauiwdaiaenlaaunalasnia (Hemophagocytic) WU feaay
92 Tulsa HLH 1fintlgugi uaz foray 53-100 Tulsa HLH 1Hafian e was
Il N1IAFIANWNUGNTTN

- Whole Genome Sequencing (WGS): 418130110999 #A luNianNs ua AR EREATTD

wlsuulnseainaaneiugnssn (DNA) geanaludsudanlvy viranasysunenn
. = dl o o o | dl

- Gene panel sequencing: AT gAEUNANNUTAUNgNTsANa9de Tnen19msaa PRF1 gene

Usznevluganaasing < 1w HLH Disorders Panel, Inborn errors of immunity and cytopenia

panel, Primary immunodeficiency panel, Autoinflammatory and Autoimmunity Syndromes

Panel az Leukodystrophy and Genetic Leukoencephalopathy Panel sy

N199N:

1. wiUNTARYN HLH-94 treatment protocol ?ﬁlqﬂizﬂ@uﬁwm etoposide, cyclosporine LAy
dexamethasone TIUNALNALE E9BamuA ULz g AN TaARANENLR 13NN (American
society of hematology) I AF.2022 AILAAILLEIUNIN

2. Methotrexate nsladunds nadifine nisszundszamananandeinm 2 dlanvis naviladu
NRINALUNA

3. msdgnaneaaasunilnidalaiin (hematopoietic stem cell transplantation) (HSCT): sy
Smenesendnnd 5 Tludis FHL (Fenas 50 lungu HSCT wazlinudsandinlungulalls

11 HSCT)?" wananni prospective study 1u1alugy 134 sananytaandn 18 1% wudn 5-

year overall survival faeas 71 WAz event-free survival 5aaas 62
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Primary (genetic) HLH ¢} | < INITIALTHERAPY > | <« CONTINUATION THERAPY / HSCT >

(dexamethasone daily) (dexamethasone in pulses)

Often severe HLH

To consider especially in case of: Dexa

- Consanguinity (mg/m?)
- Albinism

- Isolated CNS-disease
- Young EBV+ male

+ csA

HLH-94 I.T. therapy [CIE I 3 3}
Individual adaptation

VP-16

i Weeks 12 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 >

[
- Unambigous genetic cause
'

- Family history E q : Dexa = Dexamethasone daily (10 mg/m? for 2 weeks, 5 mg/m? for 2 weeks, 2.5 mg/m? for 2 weeks,
- Refractory disease | e B 1.25 mg/m?for 1 week, and taper and discontinue during one week). Then pulses every
- Recurrent disease | J ( i second week with 10 mg/m? for 3 days.
i
i
E VP-16 = Etoposide 150 mg/m? iv.
Case by case |
HLH :u.nsult H CsA = Cyclosporin A aiming at blood levels of around 200 pg/L (monoclonal, trough value).
;'ug:s’g:‘_"g E Start at week 9, or possibly earlier, but not earlier than week 3 (see new recommendations, ref 6)
H
* I.T. therapy = Methotrexate doses: <1 yr 6 mg, 1-2 yrs 8 mg, 2-3 yrs 10 mg, >3 yrs 12 mg, per dose.
Start only if proaressive neuroloaical symptoms or if an abnormal CSF not has improved
AlloSCT for the of In adult. blood
pdt/133/23/2465/1553600/blood894618.pdf by Niliam29 June 2022
'
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