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A neonatal inherited protein C deficiency first suspected of
having gluteal hemangioma and Kasabach-Merritt syndrome

Yuka MATSUNAGA *', Junke YAMAMOTO *!*2 Shouichi OHGA *!*2 Chie YOKOTA*2,
Vasuhiiko TAKAHASHI *2, Souichi SUENOBU *% Michiyo URATA **, Yuzo KAYAMORI **,
Dongchon KANG **, Toshiro HARA *!

Inherited protein © {?Q)~éeﬁciency is one of the autosomal receccive ‘thrombophilias that leads to thromboembolic
events. We describe a case of a female newborn infant presenting purple induration on the right buitock. Because the
lahoratory data indicated disseminated intravascular coagulation, the presumptive diagnosis was cavernous hemangioma
and Kagabacki-Merritt syndrome, Brain computed tomography at the admission showed subarachnoid and intraven-
fricular nnmorzhagefs and the right intraocular bleeding. Anti-coagulant therapy ameliorated the clinical condition and
coagulopathy. However, at 7 days after birth, purpura fulminans appeared on the left leg. Low PC (<10%]) but not protein
5 activity 'iem“mam& the diagnosis of irtherited PC-deficiency {(PROC exon®10880G> A/1341delG). Human plasma-de-
vived activated PC {(Anact®C) controlled the coagulopathy, but did not prevent the amputation of left ankle, On warfarin
therapy, the infant has subnormal development and left hemiplegia at 10 months of age: The early recognition and diag-
nosis are critical for minimizing the long ~term eom;zi:e:aiioa of PC‘ deficient infants,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ B et Pediat, Dermaiol, Vol 31, Ne. 1, 2012>
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Complete immunotolerance induction after FEIBA
prophylaxis in a haemophilia A patient with high-titre

inhibitor

E. NANISHI," 5. OHGA,*$ T. DOL* M. ISHIMURA,* K. JHARA,* H. TAKADA,” M. SHIMAT and T. HARA®
*Department of Pacdiatrics; Graduate Schoo! of Medical Sciences, Kynshs University, Fukuoke, Japan; tDepartment of Perinatal and Paediatric Medicine,

Graduate School of Medical Sciences, Kyushu Unit

The standard goal in the current management of basmophilia children
is the easly establishment of prophylaxis using recombinant factor VII
or IX (FVII/IX) agents, The development of inhibitors neutralizing the
clotting factor activity 3§ the most challenging complication associated
with the treatrnent. Immune tolerance induction {ITI) is wsually
applicable for haemophilia patients having low, but not extremely
high-tire of FVI or BIX inhibitor [1]. Bypass therapy using
recombinant activated FVI (¢FVIa) (Novoseven®) or activated
prothrombin complex concentrate {aPCC) fantl-inhibitor coagulant
complex, FEIBA VH®) s the only measure to comtro] bleeding in
patients wich high-titre inhibitors. Recent rerrospective studies indi-
cated the safety and efficacy of aPCC or £FVIla in decreasing the
frequency of bleeding episodes in patients with high-titce inhibirors.
However, anamnestic response is one of the major obstacles for the
introduction of ITI, because it often occurs even after aPCC infusion in
patients with haemophilia A or B and each high responding inhibitor.
tFVIla agent does not precipitate anamnesis, although the shorter
biological half-life confronts 2 dilemma for the effective prophylaxis.
Thus, the ultimate goal, ‘the eradication of high respouding inhibitor in
hemophilia children’ is beyond onr scope of practice. We hecein, reporct
a paediateic case of hazemophilia A with highetitre inhibitor who
succeeded in ITT until age 20 years following 4 years’ FEIBA prophy-
laxis. .

A 19-year-old Japanese boy with haemophilia A was hospitalized
becanse of the left knee joint pain. The patient had a high-titre FVII
inhibitor, and the bleedings were succassfully controlled with self-
infusion of FEIBA, The detailed course was reported previously [2].
The diagnosis of haemophilia A was based on & neonatal hepatic
bleeding and <1% of FVII activity. For 7 years on-demand therapy
with plasma-derived ¥Vl concencrates {Hemofil-M®/Crosseight-
M®), intracsanisl bleedings adjacent to a subarachnoid cyst repeated
at age 1 and 2 year(s). Thereafter, he showed 127 BUimL of FVII
inhibitor {Table 1}. Despite the on-demand therapy with Prople-ST®,
he frequently bled into the target joints. At age G years, 1 BU/mL of
che inhibitor level elevared ro 989 BUmL after high-dose Crosseight-M
therapy for the third intracranial haemorrhage. During the consequent
tegular infusions of Proplex (S0 Ulkg/day, td-weekly), joinr and
mucosal bleedings recurred, An accidental quaddceps bleeding and
shock at 14 years of age prompted FEIBA prophylaxis (50 Ulkg/day,
wi-weekly), that led to & successful school [life followed by a
professional life of care-worker in hospital He was on dietary therapy
for type 2 diebetes mellitus since age 15 years. No adverse events
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occurred during the self FEIBA infusion without the use of central
venous access devices,

At age 19 years, he visited our emergency room because of the left
koee injury resolting from an accidental fall from stairs on coflision
with passengefs at the statfon. On admission, he complained of severe
knge joint pain, but the vital signs were unremarkable. Weight and
height were 72 kg and 163 cm (BMI 27.1) respectively. There was no -
anaemia, jaundice, skin abrasion or bone fracture. Cardiopulmonary
sounds were normal. Flat abdomen showed no hepatosplenomegaly.
MNenrological findings were normal. The swollen lefe knee was hot and
tendeg with the restriction of movement. No other joint disease was
found assessed by physical fonction, An echography of the affected
knee indicated bleedings into the joint space bur sior adjacent muscles,
Péripheral blood counts showed leukocyte of 14.51 % 107/L, with 87%
neatrophils, 9% lymphocytes and 4% monocytes, red cell counts of
4,830 x 10%L, haemoglobin of 15.1 g/dL, hacmatocrit of 43.3% and 2
platelet count of 218 x 10%/L. Blood glucose level was 162 mg/mlL and
hdeinoglobin Alc was 7.7%. Blood chemistries showed normal liver
and kidney funcrions. Lipid profile and creatinine kinase levels were
normal. Cereactive protein concentration was 0,13 mg/dL, There was
no evidence of infection. Coagulation studies were as follows:
prothrombin time 10.2 s {control: 11.2 sec}, activated partial throm-
boplastin time 102.1 s {control: 34.1 sec), fibrinogen 293 mg/dL
{reference range [re]: 150-400 mg/dL} and fibrinogen/fibrin deprada-
tion product 6.4 pg/mlL (g 0-5.0 pg/ml). Coagulation fector assays
revealed <1% FVII level and <0.6 BU/mL FVIII inhibitor assessed by
the high-seasitivity method,

During the immediate infusions of rFVIIz {4.8 mg/dose, twice} and
arthrocentesis {aspirated volume: 20 mil), the joint symproms were
exacerbated, Crossuight-M therapy {6000 U {42 Ulkg)iday) led to a
deastic improvement, FVII inhibitor increased to 1.0 BUMmL on
10 days after the start of Crosseight-M, when the daily dose was
tapered to the half {3000 Ufday). The FVIII activity was 32% after
6000 U infusion of the agent, Re-escalated dose (6000 U) of
Crosseight-M continued for 7 days with the exercise for rehabilitaton.
"There remained no gait disturbance, although the range of motien of
the affected knee was limited to 130°% After hospital discharge,
altexnate-day regimen of 5000U Crosseight-M was cormmenced as ITIL
FVI inhibitor peaked 2t 3 BU/mL 8 months after discharge, although
he often skipped the infusions. During the period of ITI using
Crosseight-M {5000 U [$0mL)falternate day), snbstantial consumption
of the agent was less than half of the predicted doses. Then, 2
recambinant agent was introduced for ITI {Advate® 4000 U [20mL)/
day, ti-weekly). The volume and regimen were tolerated, and induced
no anamnestic response. FVII recovery and half-life increased 560%
and »6 h respectively, FVII inhibitor level decreased to <0.3 BU/mL.
Enzyme-linked immunoassay revealed undetectable FVII inhibitor i
immenoglobulin (Ig}G, IgM or any IgG subclass assessed by the
established method [3).

Haemophilia patients having »200 BU/mL. of inhibitor titre often
fail to eradicate the antibody against FVIIL even if wied IT1 The
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TInternatioriat Consensus Panel noted that for poor sisk ITI padents,
defined by a historical titre of 5200 BUWmL and/or a pre-TTT tirre of 510
BU/mL andfor an interval of »5 yeass as inhibitor diagnosis, efficacy
data is limited o high-dosing regimens (>200 Urkgfday) [1). The
present patient fulfilled ol the poot risk criveria and repeated carebral
bleedings. In such patients, FVII exposure and apammestic bypess
therapy should be avoided for the prevention and tieatment of bleeding
during the defersal period to 1. Our patient showed no significant
anamnestié response duting the administration of PCC and aPCC, and
thed reeaived the low-dose FElBA-pmphylm The major congern is
the opnmal timie of TTT induction in patieats with ‘haemophiliz A
inhibitor ‘Whose inhibitor fitredeclined during the regular bypass
therapy. ITT could be started at 510 BUMmL if the ttre daes not
decline over a period of 1-2 years and/or if inhibizor development or
persistence is associated with severe or life-threatening hleedmg [13
During the FEIBA prophylaxis in our patient, the inhibizor titre came
to undetectable tevels {<0.6 BUimL). However, subsequent IT1
provoked a mild afamnestic response t0°3 BU/MmL. Watababe et al.
[4) described a 3i-year-old boy with severe haemophifia B and high
responding anti-FIX inhibitor with a historical peak of 70 BUimlL, :he
titre of which gradually decreased miore than 2 years after the regular
infusions of FEIBA. The total amount of FIX in aPCC might contribute
1o the successful ITT in the patient with haemophilia B, On the ather
hand, FEIBA. consainis :mly 2 small amount of FVIT fragments [S]
Almou,,h the changing time from FEIBA prophyﬁms to the start of ITI
is hard to détermine, the regular challenge of FVIII fragments might
riced prolonged time to resnlt in the desensitization.

There have bren a growing number of feports on the aPCC or sFVIia
prophylexis for haemophilia patients with high-titre inhibitor [6,7),
aithough bothagents s‘:azethsexpensc huzdie. FRIBA prophylaxismight
have a benafit for preventing life-threatening bleedings and reducing the
frequency of bleeding ep.mdes. Not: allpauents documented theincrease

of FVI inhibitor titres. The reported adverse events during the

prophylaxis included catheter post infections and/or sepsis, decreased
fibrinogen levels, peripheral thrombophlebitls, but ng thrombotic
complications. During 4 yeats’ self-FEIBA prophylaxis (50 U&Jday,

bir/tri~weekly), the obese boy experienced noadverse events in theachive,
daily life, Recently, Valentine et al. (8] conducted the metz-analjsis for
34 patients {including one haemophilia B} with mean historical pesk of
inhibitor 1267 BU/mL, who stazted prophylexis ar mean age of

10.1 years and continued the mansgement for at most: § years. During
the regxmen {FEIBA 30-100 Urkg, 3-4 times pec week), there ‘was 84%
seduction in bleeding episodes. Some patieats had no impacr of
anamnesis on the prophylactic efficacy. No one bad thrombotic o other
complications, The present patient attained the complete tolerance
within & months from the peak anamnesis of 3 BUMmL by low-dose TT3
segimeén of secombinant FVII (5 Utke/day, tri-wéekly), Both the doss
and the time to success of ITT were as expected [9]. Successﬁa! 1T occurs
without the deletion" of FVill-specific T-cells, The faveurable cffects
might arise from the potentia} inhibition of dangér signals that stimulate
CD4* Tecell dependent antibody prodiction {20}, Taken together,
PEIBA: prophylaxis may be sffective and safe in both ITT and nan-ITT
setelngs, unless the inhibitor tire rives during the prophylaxis: Primary
and secondary rFVIfa prophylawds conld alse reduce the bleeding -
ep]sodcs in patients with hacmnplnha Aand inbibktor, Further prospec-
tive studies are needed to aptimize the reginien of bypassing agents for
prophylaxis aiming 2t the subsequenc ITL
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izs and ananinestic responses triggered by high-dose FVIIL infasions during prolonged bygass therapy

edrs of 2 age Ble *pisndeé and events Titer of FVIL inhibitor (BU/ml) Managements
Birth Hepanc blacﬁmg High-doss FVIII gone. :
1 Intracranial. hemorrha;,c (1st) 0.9% High-dose FVII conc.. On-demand FVII cone,
2 Intracranial hemorshage (Znd) igh-doss FVIIIcond.  On-demand FVIII cone.
7 High {itér inhiibitor detected 127 On-demand FCC
10 Intsacranial hemorrhage (3rd} 1 - G989 Hngjl-dose FVIII cone Regular PCC
14 Quadrlceps blseding, shock 3 ~ 4 VI, High-dose PCC  Regular PCC, aPCC
19 Left knes joint bleeding - <.6% - 1 High-dose F¥ILcone,  Regular aPCC
19 SN ' i = 3 <, 3”‘" H@m -doss F VHI conc. to rewmbumxt I“elﬂ agent

PCC‘ propt}uombm compiex concentzate, arCC: acrtwatad prepthrombm comple‘{ cmwﬂra{e. TTI: imeaune tolesance mduchon, FVHL hunmn
coaguia’uon factor VIII, conc.: concentrals,. FVITa: recombinant astivated factor VII
The minimuni detectable levels of inhibitorare 1, 0.6 (*), and 0.3 (%) BUml, respestively.
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