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ENZYME REPLACEMENT TREATMENT (ERT) REQUIRED
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Abstract: This is a family of three children, born to healthy Macedonian
parents after uneventful pregnancies and delivery. The index child was an eight-year-old
girl admitted for abdominal discomfort and distension: the spleen was 14cm below the
costal margin (BCM), the liver 8cm BCM. No bone pain or pathology was reported.
There was mild pancytopaenia (hemoglobin 11.2 gm/L; WBC counts 4.6 x 10°; pla-
telets 70 x 10° ). Liver function tests, renal ultrasound, bone scan, and a chest radiograph
were within normal limits. Bone marrow analysis in this child and her two brothers (11
and 6.5 years old) revealed Gaucher cells. Both brothers had only mild anaemia, but the
older brother had been splenectomized prior to diagnosis of GD1. Enzyme analysis
revealed low activity (2.59, 1.62, and 2.55 nmol/h/mg protein, respectively); plasma
chitotriosidase levels were also elevated. Genetic testing revealed homozygosity for the
N370S/N370S mutation in all three siblings. In the absence of available enzyme rep-
lacement treatment (ERT), the girl was splenectomized. Removing an important im-
mune organ (the spleen) introduces further risk for the patients. In addition, this does
not solve the bone involvement characteristic for GD. ERT should be introduced for all
GD1 patients in Macedonia.
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Introduction

Gaucher disease is the most prevalent lysosomal storage disease; the
mode of inheritance is autosomal recessive. The disease results from an
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inherited deficiency in the enzyme B-glucocerebrosidase. There are three clinical
forms of Gaucher disease: Type 1 non-neuronopathic, Type 2 acute neuro-
nopathic, and Type 3 subacute neuronopathic. Type 1 presentation reveals some
ethnic-specific characteristics. The Type 1 form is most common among Cau-
casian patients, while the majority of Chinese patients have severe haematological
and skeletal complications, and often neurological involvement, resulting in early
childhood death. Herein, we report on three siblings with type 1 Gaucher disease.

Subjects and Methods

This is a family of three children (fig. 1), born to healthy Macedonian
Albanian parents after uneventful pregnancies and delivery. Abdominal discom-
fort and bloating were the reason for the referral of the index child. This eight-
year-old girl was found to have a spleen 14cm below the costal margin (BCM),
while the liver was 8cm BCM. A blood cell count showed a mild pancytopenia
(hemoglobin 11.2 gm/L; WBC counts 4.6 x 10%; platelets 70 x 10%). Liver fun-
ction tests, renal ultrasound, bone scan, and the chest radiograph were within
normal limits. Both brothers (11 and 6.5 years old) had only mild anaemia.
Splenectomy was performed in Pristina in the older brother prior to the precise
diagnosis of the reason for the splenomegaly. Bone marrow biopsy in all three
children revealed Gaucher cells. No bone pain or pathology was reported in any
of the children. The height of all siblings was within the normal range (25"-50"
percentile) when corrected for mid-parental height. Enzyme analysis found that

Figure 1 — Three siblings with Gaucher disease.
Note the line of the hepatosplenomegaly, and the
splenectomy scar
Crnnkal - /leajya bpaka u cec1pa
co T'oweosa bonecT. 3abenediceTe ja nunujaTa
Ha xella Toc IMeHOMeTunuja u Iy3Hu Te
00 cIlleneKk Tomuja

leucocite [ galactosidase was normal in all siblings and in the parents (143-211
nmol/h/mg protein; controls 70—400). Leucocyte 3 glucosidase was lower in the
patients (2.59, 1.62 and 2.55 nmol/h/mg protein, normal in the parents (6.13 and
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5.06 nmol/h/mg protein; controls 4.2-20). Plasma chitotriosidase (an important
marker of the activity of the disease) was high in the patients (15.873, 9.755,
10.952 nmol/h/ml) and normal in the parents (30 and 11; controls 5-120).
Genetic testing revealed homozygosity for the N370S (1226G) mutation in all
three siblings. the parents” DNA was unavailable. Since ERT was unavailable,
the parents decided to proceed with splenectomy in the daughter.

Discussion

Gaucher disease is clinically a very heterogeneous entity which usually
presents in childhood with hepatosplenomegaly, pancytopenia, and manifes-
tations of bone marrow infiltration by characteristic 'Gaucher cells'. Clinical se-
verity ranges from affected infants to asymptomatic adolescents and adults.
Characteristically there is no neurological involvement in type [ GD.

Ocular pingueculae, or nodules, and dermal hyperpigmentation have
also been described. GD was associated to monoclinal gammopathy or multiple
myeloma [1], constrictive pericarditis [2, 3], clinical interstitial lung disease,
white deposits in the corneal epithelium, anterior chamber angle, ciliary body,
and pupil margin [4, 5], macular atrophy.

A large number (> 200) of different mutations of the GBA gene [6]
have been described. Some genotype-phenotype correlations seem to exist. It is
important to assess the precise degree of the severity of the disease as an
indication for early enzyme replacement therapy.

The N370S found in our children is the predominant mutation in
Mediterranean. Four mutations (N370S, L444P, R463C and D409H) comprise
75% of the investigated alleles in Greek patients. Interestingly, the N370S was
only found in association with type 1 disease [7]. In Hungary, among non-
Jewish GD patients, N370S, RecNcil, and L444P are the most prevalent
mutations [8]. N370S is also the prevalent mutation in Romania [9]. In Ukraine,
the N370S mutation was detected in 42.3% alleles, mutation L444P was
observed in 15.4% alleles, and mutation 84GG was not found at all [10]. In
Czech and Slovak patients, 78% of mutations were N370S, L444P, recNcil, and
IVS2+1 [11]. Among 144 Italian patients, the most common mutations were
N370S, L444P, RecNcil, G202R, IVS2+1, D409H, and F2131 [12]. In 51
unrelated Spanish patients the two most common mutations were N370S and
L444P [13]. Recombinations in the glucocerebrosidase gene locus were com-
mon among African-Americans, resulting in a significant genotypic hetero-
geneity [14].
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ERT is a mainstream therapy today. Splenectomy, once the main treat-
ment in GD, has shown that it is often followed by an increase in osteolytic
lesions [15]. Therefore, some authors recommended partial splenectomy (mini-
mizing the effect on bone and avoiding postsplenectomy sepsis). Obviously, in
our children splenectomy was not our treatment of choice. The lack of ERT
dictated the surgeon’s decision.

Allogenic bone marrow transplantation was previously used in GD
patients [16], but is no longer a treatment option. Gene treatment started early in
vitro [17], but for the patients it is still a treatment of the future.

The enzyme (Ceredase) derived from human placental tissues was
approved by the Food and Drug Administration in 1991, while the recombinant
enzyme was approved by the FDA in mid-1994 [18]. A solid base of clinical
experience with ERT has been gathered. In 1,028 Gaucher patients treated with
ERT for 2 to 5 years an improvement in anaemia, thrombocytopenia, organo-
megaly, bone pain and bone crises has been well documented [19].

Some lysosomal storage diseases are caused by lysosomal enzyme
variants. Those variants retain catalytic activity but are predisposed to misfol-
ding and/or mistrafficking in the cell [20]. Chemical chaperones have been used
to correct those defects [21, 22].

In brief, this is a rare family with all three siblings affected with GD1.
Splenectomy was an unfavorable treatment option dictated by the lack of ERT.
Severe cases, especially in childhood, must be treated with ERT.
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Pe3zume

TOMEOBA BOJIECT THII 1 (I'B1) KAJ IBAJIIA BPAKA
M CECTPA: IIOTPEBHA E EH3UMCKA 3AMECTUTE/IHA TEPAIINJA

I'yues 3. C.,! Tacuk B.,' ITon-Joppanosa H.,' Kupogckn n.,' CroMHapocka (o
Maprunosa M.,' Januescka A.,' Kpemencku W.,” Cunnrepcka 1.

! Yunpepsnrercka kannnka 3a gercku 6onecrn, Mequyuncka MmKoJa,
Ckomje, P. Makegonnja
? Hamronanna renercka naboparopuja, Coanar, Majanr jom.
Cogbnja, Byraprja

Ce paboTu 3a TpH Jiena Off CeMejCTBO Ha MJIATU U 3/PaBH POAMTENH, POJACHH
1o ypesnHa OpeMeHOCT W mopoxayBame. [IpBo of jemara mpucTany OCyMIOAMIIHOTO
JIeBOjY€ 3apa/ii MaYHUHA U JUCTEHIUPAHOCT Ha CTOMaKOT. 3r0JIeMEHHOT CTOMaK poju-
TenuTe TO 3abenexane yirTe BO paHHOT TOCHEUKH repuoa. Hej3smHuoT mocrap Opat Omi
CIUICHEKTOMHUPAH, 0€3 MPETXOIHO aujarHoctuipana 6omect. Cre3nHara Oeire manira-
owmHa 14 cm mon pebpara, a npHUOT Apod 8 cm. Hemame momaromm 3a OGONKH BO
kockute. beie mpoHajaeHa oOnara anemuja (Hb 112 g/L), necHo HamalieHH Geu KpBHH
sprra (4,6 x 10°) u Hucku tpombowmtr (70 % 10°). Hejsunure mpajua G6paka nmane
0J1aro HaMalleHW LPBEHH KpBHM 3pHLA u XxemornoouH (11,9 u 12,3 g/L), kako u HOp-
MAaJHH BPeIHOCTH Ha TpombouuTute (289 1 388 x 10%). AHammsure 3a xemaranHaTa
¢yHKIMja OMie HOpPMalHHU, Kako M exoTroMmorpadujarta Ha OyOpesuTe, pagHoH30TOI-
CKHOT CKEH Ha KOCKHUTE M rpadujara Ha Oennute qpoOoBH. BUCOK MPOLEHT HA TUITHYHH
Gaucher-oBu KJIeTKH OWIIe HajJCHH BO IMYHKTATOT Ol KOCKEeHaTa CpleBUHA. CTepHaIHa
Ouorncuja Owia HampaBeHa WCTO Taka W Kaj Hej3MHHTE NBajua Opaka (11 rogwman u 6,5
TONWHHU) U Kaj HUB Owie HajaeHu uctu Gaucher-oBu kietku. Toram u kaj 1eBOjUETO

Oua HanpaBeHa CIUICHEKTOMM]a.
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B-rmuko3mmazata BO JEYKOIMTHUTEe OMia HOpMalHa Kaj CHTE Jena U Kaj
HuBHHUTE pomutenu (143-211 nmol/h/mg mporenmnn; xoHTpomHH BpemHocTH 70-400
nmol/h/mg), B-rmuKo3mmazata BO JEYKOIHMTUTE Omiia MOHHCKA Kaj maruentute (2,59,
1,62 u 2,55 nmol/h/mg nporennn), HopMmanHa kaj poxutenure (6,13 u 5,06 nmol/h/mg
MPOTEWHU; KOHTPONHU BpeaHoctu 4,2-20 nmol/h/mg), noneka mia3marckaTa XHTO-
TpHo3nga3a Omna Bucoka kaj manmenture (15,873, 9,755, 10,952 nmol/h/ml), a HOp-
ManHa kaj pogurenute (30 u 11; konTpoman Bpearoctu 5—120 nmol/h/ml). I'enerckaTa
aHaJM3a Nokaxa rnocroemwe Ha 1226G (N370S) myranumjara kaj cute TpH Aeua. OTcrpa-
HyBam€ Ha BaKEH UMYH OpraH (CjiecKa) BOIM JIO JOTOJHUTETHN PU3UIM 3a Ta-
nueHTuTe. MIcTOBpeMeHo, CIJIeHeKTOMHUjaTa He TO pellaBa mpoGIeMOT co 3ace-
rame Ha Kockute Kaj fena co I'B1. Cmopen Toa ce HamMmeTHYBa oTpebara jena co
I'b1 pga ce mekyBaaT cO €H3MMCKa 3aMeCTHUTEIIHA Tepanyja.

Kayunu 360opoBu: Gaucher-oBa 6onect, N370S myranuja, eH3UMCKa 3aMECTHUTEITHA
Tepanyja.
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