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Abstract

Background: Limited real-world data from routine clinical care are available on the safety and effectiveness of treat-
ment with taliglucerase alfa in patients with Gaucher disease (GD).

Methods: Taliglucerase Alfa Surveillance (TALIAS), a multinational prospective Drug Registry of patients with GD, was
established to evaluate the long-term safety (primary objective) and effectiveness (secondary objective) of taliglu-
cerase alfa. We present an interim analysis of the data from the Drug Registry collected over the 5-year period from
September 2013 to January 2019.

Results: A total of 106 patients with GD (15.1% children aged < 18 years; 53.8% females) treated with taliglucerase
alfa have been enrolled in the Drug Registry, as of January 7, 2019. The median duration of follow-up was 795 days
with quartiles (Q1, Q3) of 567 and 994 days. Fifty-three patients (50.0%) were from Israel, 28 (26.4%) were from the
United States, and 25 (23.6%) were from Albania. At the time of enrollment, most patients (87.7%) had received prior
enzyme replacement therapy (ERT). Thirty-nine of the 106 patients had treatment-emergent adverse events (AEs).
Twelve of the 106 patients experienced serious AEs; two patients experienced four treatment-related serious AEs. Four
patients died, although none of the deaths was considered to be related to taliglucerase alfa treatment by the treat-
ing physicians. Nine patients discontinued from the study, including the four who died. At baseline, patients with prior
ERT had a higher mean hemoglobin concentration and platelet counts than treatment-naive patients, likely reflect-
ing the therapeutic effects of prior treatments. During follow-up, the hemoglobin concentration and platelet counts
increased in the treatment-naive patients and remained relatively constant or increased slightly in patients with prior
ERT. Spleen and liver volumes decreased in treatment-naive patients.

Conclusions: The interim data showed no new or emergent safety signals. The overall interim data are consistent
with the clinical program experience and known safety and effectiveness profile of taliglucerase alfa.
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Background
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skeletal pathology, and, less frequently, lung disease [1].
The National Organization for Rare Disorders estimates
that approximately 6000 individuals have GD in the
United States [2]. GD is the most common genetic dis-
order of persons with Ashkenazic Jewish ancestry; the
incidence in this population may be as high as one in 450
births [2]. There are 3 subtypes of GD; Type 1 GD, the
most common subtype, is non-neuronopathic, and Types
2 and 3 are neuronopathic [3].

Although GD does not yet have a cure, the available
treatments help to control symptoms, prevent, or ame-
liorate organ damage and improve length and quality of
life. The two types of pharmacotherapy currently used
to treat patients with GD include enzyme replacement
therapy (ERT), which supplements deficient mutant glu-
cocerebrosidase by intravenous infusion of recombinant
active enzyme, and oral substrate reduction therapy
(SRT), which reduces the amount of stored glucocerebro-
side by inhibiting its biosynthesis [2, 4].

First approved in 2012 in the United States [5], talig-
lucerase alfa for injection is a recombinant active form
of the human lysosomal enzyme acid B-glucosidase indi-
cated for long-term ERT in adult and pediatric patients
aged 4 to < 18 years with Type 1 GD in a number of coun-
tries, including Australia, Canada, and the United States
[6], and in pediatric patients with Type 3 GD in several
countries, including Canada, Colombia, Taiwan, and
Ukraine [7], based on clinical trial data of patients aged 2
to< 18 years with GD [8, 9]. Clinical trials demonstrated
that taliglucerase alfa is efficacious and generally well tol-
erated, with transient adverse events (AEs) ranging from
mild to moderate severity [8—14]. The established safety
profile of taliglucerase alfa is similar to other approved
ERTs; however, the validity and generalizability of clini-
cal trial data are limited by strict eligibility criteria, rel-
atively short durations of follow-up, and small sample
sizes. Therefore, post-approval data collection is critical
for evaluating safety and effectiveness of taliglucerase alfa
in routine clinical care and in various patient subgroups,
including those with previous ERT or SRT, pediatric
patients, or pregnant women.

Taliglucerase Alfa Surveillance (TALIAS), a multina-
tional, prospective drug registry of patients with GD
receiving taliglucerase alfa (hereafter referred to as Drug
Registry), was established in 2013 as a post-marketing
requirement to the US Food and Drug Administration
[15]. Patients with GD Types 1, 2, or 3 were eligible for
inclusion. The primary objective of this Drug Registry
is to characterize the long-term safety profile of tali-
glucerase alfa through solicited collection of AEs; the
secondary objective is to evaluate the effectiveness of tali-
glucerase alfa through assessments of hematological bio-
markers and organ volumes. In addition, a pregnancy and
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lactation sub-study nested within the Drug Registry is
being conducted among female patients to further char-
acterize the potential impact of taliglucerase alfa expo-
sure in utero on pregnancy outcomes and the newborn,
and the potential impact of taliglucerase alfa exposure
on infant outcomes through breast milk. This report pre-
sents results of a planned interim analysis of data from
the Drug Registry collected over a 5-year period.

Results

Baseline patient demographics and clinical characteristics
A total of 106 patients (adults: #=90, mean age:
49.7 years; pediatric: #=16, mean age: 11.2 years) were
enrolled in the Drug Registry as of January 7, 2019. Of
the 106 patients, 102 (96.2%; pediatric patients, n=13;
adult patients, n=_89) were diagnosed with Type 1 GD,
with eight treatment-naive patients and 94 treatment-
experienced patients, while four (3.8%; pediatric patients,
n=3; adult patients, n=1) were diagnosed with Type 3.
The four patients with Type 3 GD were treatment expe-
rienced. Fifty-three (50.0%) patients were from Israel,
28 (26.4%) were from the United States, and 25 (23.6%)
were from Albania (Table 1). Investigational sites located
in Turkey started enrolling patients after the data cutoff
date for this interim analysis. Most patients (87.7%) had
received prior ERT. Among the 90 adult patients, six were
treatment naive and 84 were treatment experienced (79
had prior ERT exclusively; five had prior ERT and SRT).
Among the 16 pediatric patients, two were treatment
naive and 14 were treatment experienced (all 14 received
prior ERT exclusively). The median duration of follow-up
of patients was 795 days with quartiles (Q1, Q3) of 567
and 994 days. No pediatric patients discontinued the
study. Nine (8.5%) patients, all adults, discontinued the
study; reasons for study discontinuation included lost to
follow-up (n=5) and death (n=4). Of the patients who
died, all were in the prior ERT group; one had previously
discontinued treatment due to throat irritation/throat
tightness (59-year-old female), two patients (73-year-old
female and 74-year-old male) had previously discontin-
ued treatment due to patient preference, and one patient
(72-year-old female) died on day 830 at the hospital due
to abdominal disseminated carcinoma. Based on the
weak temporal relationship and known safety profile of
the study drug, the investigator considered the events to
be unrelated to the study medication.

Safety assessment

SAEs

Serious AEs (SAEs) occurred in 12 adult patients (11.3%;
Table 2). No SAEs were reported in children. Two of 12
patients experienced four SAEs that were considered
related to taliglucerase alfa by the treating physician (i.e.
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Table 1 Demographics and clinical characteristics of study patients

Patient characteristic Drug Registry cohort (N=106)
Sex, n (%)

Male 49 (46.2)

Female 57(53.8)
Age category (years)

<12 8(7.5)

12-<18 8(7.5)

18-44 36 (34.0)

>44-64 32(302)

>65 22(20.8)
Mean age (years)

<18 1.2

>18 497
Race, n (%)

White 94 (88.7)

Black 1(09)

Other 11(104)
Ethnicity, n (%)

Ashkenazi Jewish 61(57.5)
Geographic location, n (%)

Israel 53(50.0)

United States 28 (264)

Albania 25(23.6)
Employment status, n (%)

Currently working (adult patients only, n=90) 47(52.2)
Gaucher disease diagnosis, n (%)

Type 1 102 (96.2)

Type 2 0(0.0)

Type 3 4(38)
Symptoms at Gaucher disease diagnosis, n (%)

Splenomegaly 86 (81.1)

Thrombocytopenia 63 (59.4)

Hepatomegaly 49 (46.2)

Anemia 45 (42.5)

Fatigue 39(36.8)

Bone pain 36 (34.0)

Other symptoms 29 (274)
Comorbidities/conditions at enrollment, n (%)

Surgical and medical procedures 31(29.2)

Vascular disorders including hemorrhage 31(292)

Musculoskeletal/connective tissue disorders, including osteoporosis 29 (274)

Cardiac disorders 25(23.6)

Hepatobiliary disorders 12(11.3)

Psychiatric disorders 10 (9.4)
Splenectomy at enrollment, n (%)

Yes 14(13.2)
Historical ERT, n (%)

Taliglucerase alfa 94 (95.9)

Imiglucerase 57 (58.2)

Velaglucerase alfa 14 (14.3)

Alglucerase 3(3.1)

ERT enzyme replacement therapy
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Table 2 Summary of TEAEs and all-cause mortality by treatment group

Treatment-naive Prior ERT group Prior ERT and SRT Total

group (n=38) (n=93) group (n=5)? patients

(N=106)

Total TEAES, n 15 78 2 95
Total treatment-related TEAEs, n 1 20 0 21
Patients with TEAEs, n (%) 4(50.0) 34 (36.6) 1(20.0) 39 (36.8)
Patients with treatment-related TEAEs, n (%) 1(12.5) 11(11.8) 0(0.0) 12 (11.3)
Patients with SAEs, n (%) 1(125) 10(10.8) 1(20.0) 12(11.3)
Patients with treatment-related SAEs, n (%) 0(0.0) 2(2.2) 0(0.0) 2(1.9)
Patients with severe TEAES 1(12.5) 6 (6.5) 1(20.0) 8(7.5)
Patients with treatment-related severe TEAEs 0(0.0) 2(2.2) 0(0.0) 2(1.9)
Patients with discontinuations due to TEAES®, n (%) 0 (0.0) 4(4.3) 0 (0.0) 4(3.8)
Patients with all-cause mortality, n (%) 0(0.0) 4(43) 0(0.0) 4(3.8)

ERT enzyme replacement therapy; SAEs serious adverse events; SRT substrate reduction therapy; TEAEs treatment-emergent adverse events

2 One patient was reported under the “Prior ERT and SRT” group due to erroneous recording of some ERTs as SRTs in the study database

b The number of patients who discontinued due to all causality TEAEs are same as the ones due to treatment-related TEAEs

systemic lupus erythematosus in a 36-year-old female
who had Hashimoto’s thyroiditis; chest pain, back pain,
and dyspnea in a male aged 34 years who experienced
these symptoms after the second taliglucerase alfa infu-
sion. Taliglucerase alfa was discontinued in these patients
with consequent resolution of the SAEs. The other SAEs
experienced by 10 patients were considered not related to
taliglucerase alfa by the treating physicians.

For the four adult patients who died, three had dis-
continued taliglucerase alfa>18 months before their
death, and the fourth patient died 20 days after discon-
tinuing taliglucerase alfa. The causes of death for these
four patients were sepsis due to urinary tract infec-
tion, multiple organ dysfunction, unknown cause, and
abdominal malignancy, all of which were considered
unrelated to taliglucerase alfa by the treating physician.
With respect to the unknown cause of death, the patient
died>3.5 years after discontinuing taliglucerase alfa
treatment.

TEAEs

Thirty-nine patients experienced 95 treatment-emergent
AEs (TEAEs) (Table 2). The exposure-adjusted incidence
rates per 100 person-years by SOC and treatment group
are summarized in Fig. 1 and in the Additional file 1:
Table. In general, the incidence rates in treatment-naive
patients were higher than those in the prior ERT group.
In the treatment-naive group, the SOC categories of
blood and lymphatic system disorders, ear and laby-
rinth disorders, gastrointestinal disorders, general disor-
ders and administration site conditions, hypersensitivity
reactions, and infections and infestations had incidence
rates per 100 person-years that were greater than 10. In

contrast, in the prior ERT group, none of the SOC cat-
egories had incidence rates per 100 person-years greater
than 10. In total, 12 (11.3%) patients (adults: n=_8; pedi-
atric: n=4) experienced 21 TEAEs that were considered
related to treatment with taliglucerase alfa by the treating
physician; most of these events (95.2%) occurred in the
prior ERT group (Table 2).

Overall, eight patients (all adults) experienced severe
AEs (Table 2); only two experienced treatment-related
severe AEs (chest pain, back pain, and systemic lupus
erythematosus), which were also reported as SAEs. All of
these severe AEs occurred in the prior ERT group.

Effectiveness assessment

The effectiveness of taliglucerase alfa was analyzed
using data from patients with up to 2 years of follow-up
because only a small proportion (6.6%) of patients had
follow-up data beyond year 2. In the treatment-naive
group, only year 1 effectiveness data are presented below,
as there were no patients followed 2 years as of the cutoff
date for the study.

Hemoglobin concentration

The mean (standard deviation [SD]) baseline hemoglobin
concentration in the treatment-naive group (11.6 [1.4] g/
dL) was lower compared with the prior ERT and prior
ERT and SRT groups (13.3 [1.7] g/dL and 13.8 [1.5] g/dL,
respectively; Table 3). In the treatment-naive group, the
mean (SD) increase in hemoglobin concentration was 1.2
(1.3) g/dL at year 1 (mean percent increase of 10.5%). The
mean hemoglobin concentration in the prior ERT group
remained stable at years 1 and 2.
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Fig. 1 Exposure-adjusted incidence rate by system organ class and treatment group. *Hypersensitivity reactions include chest pain, urticaria, rash,
localized edema, eye edema, eye pruritus, eye swelling, lip edema, throat irritation, and throat tightness. These patients were also counted in the
associated system organ classes. ERT enzyme replacement therapy; SOC system organ class; SRT substrate reduction therapy; Trt treatment

Platelet count

At baseline, the mean platelet count was higher in both
the prior ERT group and the prior ERT and SRT group
compared with the treatment-naive group, as expected,
regardless of the splenectomy status (i.e. patients with a
history of splenectomy and patients with no history of
splenectomy). Furthermore, at baseline, the mean plate-
let count in patients with splenectomy was higher than
those without splenectomy in the treatment-naive group
(183.7-10%/uL vs. 128.8-10%/uL, respectively) and the
prior ERT group (250.0-10%/uL vs. 169.2 - 10*/uL, respec-
tively; Table 3). At the year 1 follow-up visit, a mean
increase of 17.0-10%/uL from baseline (mean percent
increase of 14.3%) to near-normal levels was observed
in patients without splenectomy in the treatment-naive
group. In the prior ERT group, mean platelet count
increased from baseline (mean percent increase from

baseline of 10.7% at year 1 and 20.0% at year 2) in patients
without splenectomy; however, the value remained stable
post-splenectomy during the follow-up in patients who
had undergone splenectomy.

Liver volume

At baseline, the median liver volume by multiples of nor-
mal (MN) of 2.4 was higher in the prior ERT group com-
pared with 1.4 in the treatment-naive group (Table 4). In
the treatment-naive group, with only two patients fol-
lowed through year 1, the percent change from baseline
in liver volume by MN decreased by 5.3% in one patient
and increased by 132.1% in the other patient. In the prior
ERT group, a median of 1.5% increase was observed at
year 1, while the median liver volume MN decreased by
3.0% at year 2.
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Table 3 Summary of hemoglobin concentration and platelet count at baseline and follow-up, all patients
Endpoint Visit (statistics) Treatment- Prior ERT group (n=93) Prior ERT and Total
naive group SRT group patients
(n=8) (n=5)? (N=106)
Hemoglobin, mean (SD), g/dL Baseline n=8 n=283 n=4 n=95
Absolute values 11.6(1.4) 13.3(1.7) 13.8(1.5) 13.2(1.7)
Year 1 (month 12) n=3 n=>54 n=1 n=>58
Absolute values 13.0(0.8) 13.1(1.5) 144 13.2(1.5)
Change from 1.2(1.3) 0(0.8) —-0.7 0(0.9)
baseline®
% change from 105(11.3) 0.1(6.7) —46 05(7.2)
baseline®
Year 2 (month 24) n=0 n=44 n=0 n=44
Absolute values - 134(1.3) - 134(1.3)
Change from - 0.1(0.9) - 0.1 (0.9
baseline®
% change from - 0.7(73) - 0.7(73)
baseline
Platelet count without splenectomy, mean Baseline n=>5 n=66 n=2 n=73
3
(D) 10°/uL Absolute values 1288 (30.3) 169.2 (77.0) 2025 (219) 1673 (74.5)
Year 1 (month 12) n=3 n=41 n=1 n=45
Absolute values 137.7 (354) 168.0 (52.4) 187.0 1664 (51.2)
Change from 17.0(18.2) 7.9 (42.5) —31.0 7.6(41.2)
baseline®
% change from 143 (14.4) 10.7 (32.4) — 142 104 (31.2)
baseline®
Year 2 (month 24) n=0 n=36 n=0 n=36
Absolute values - 193.7 (80.0) - 193.7 (80.0)
Change from - 22.1(38.1) - 22.1(38.1)
baseline®
% change from - 20.0 (35.1) - 20.0 (35.1)
baseline®
Platelet count with splenectomy, mean (SD), Baseline n=3 n=16 n=0 n=19
3
10°/uL Absolute values 183.7 (283) 250.0(100.2) - 239.7 (95.3)
Year 1 (month 12) n=0 n=9 n=0 n=9
Absolute values - 235.1 (87.8) - 235.1 (87.8)
Change from - —7.0(60.7) - —7.0(60.7)
baseline®
% change from - 1.7 (25.2) - 1.7 (25.2)
baseline®
Year 2 (month 24) n=0 n=7 n=0 n=7
Absolute values - 281.1(89.2) - 281.1(89.2)
Change from - —2.1(68.1) - —2.1(68.1)
baseline®
9% change from - 1.0(27.8) - 1.0(27.8)

baseline®

2 One patient was reported under the “Prior ERT and SRT” group due to erroneous recording of some of his ERT treatments as SRTs in the study database

b Summaries for change and percent change from baseline were calculated from the pair of observations from patients who completed both post-baseline and

baseline measurement

Spleen volume

At baseline, the median spleen volume by MN was lower
in the prior ERT group compared with the treatment-
naive group (4.9 vs 9.5; Table 4). Median spleen size
decreased by 61.3% and 81.0% from baseline for the two

patients in the treatment-naive group who had a follow-
up visit at year 1. In the prior ERT group, the median
spleen volume by MN decreased by 0.9% at year 1 and
25.0% at year 2.
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Table 4 Summary of organ volume by MN at baseline and follow-up, all patients

Organ Visit (statistics) Treatment-naive group Prior ERT group Prior ERT and Total patients (N=106)
(n=38) (n=93) SRT group
(n=5)
Liver, median (range) Baseline n=6 n=68 n=4 n=78
Absolute values 14(0.3-2.1) 24(0.1-10.9) 0.7 (0.6-0.8) 2.2(0.1-10.9)
Year 1 (month 12) n=2° n=40 n=0 n=42
Absolute values 09(06,1.2) 24(0.5-6.2) - 23(0.5-6.2)
Change from 0.1(=0.1,04) 0.0(=5.3-1.0) - 0.0(=53-1.0)
baseline®
% change from 634 (—5.3,132.1) 1.5 (=50.9-877.5) - 1.5(—50.9-8775)
baseline®
Year 2 (month 24) n=0 n=29 n=0 n=29
Absolute values - 2.7(0.6-4.7) 2.7(0.6-4.7)
Change from - —0.1(—6.6-23) - —0.1(—6.6-2.3)
baseline®
% change from - —3.0(—60.0-159.3) - —3.0(—60.0-159.3)
baseline®
Spleen, median (range) Baseline n=4 n=>53 n=2 n=>59
Absolute values 9.5 (6.8-18.1) 49 (0.6-121.5) 1.8(1 53(06-1215)
Year 1 (month 12) n=2° n=33 n=0 n=35
Absolute values 45(1.9,70) 49 (1.7-120.0) - 49(1.7-120.0)
Change from —97(—11.1,-83) 0.0 (—82.5-42.3) - —0.2(—82.5-423)
baseline®
9% change from —71.1(—810,—-613) —09(—67.9-863.0) - —6.5(—81.0-863.0)
baseline®
Year 2 (month 24) n=0 n=24 n=0 n=24
Absolute values - 42 (0.8-234) 4.2(0.8-234)
Change from - —1.0(—98.1-4.2) - —1.0(—98.1-4.2)

baseline®

9% change from -
baseline

—250(—80.7-114.8) —250(—80.7-114.8)

ERT enzyme replacement therapy; MN, multiples of normal; N number of patients in each group; n number of patients contributing to summary statistics for each visit;

SD standard deviation; SRT substrate reduction therapy

2 One patient was reported under the “Prior ERT and SRT” group due to erroneous recording of some of his ERT treatments as SRTs in the study database

b The individual values were listed for n=2

€ Summaries for change and percent change from baseline were calculated from the pair of observations from patients who completed both post-baseline and

baseline measurement

Pregnancy and lactation sub-study

Among the 57 women enrolled in the Drug Registry, 29
women (51%) were of childbearing potential, defined as
post-menarcheal, <2 years post-menopause, and not sur-
gically sterilized; two became pregnant during the study
and were enrolled in the pregnancy and lactation sub-
study. Both patients received treatment with taliglucerase
alfa during pregnancy and lactation. The pregnancy out-
come for both patients was a singleton live birth without
any postpartum or other complications. No congenital
anomaly or birth defects were observed in the two new-
borns. Breastfeeding was the sole source of nutrition for
both infants. No AEs were reported for these two infants.

Pediatric patients

Sixteen of the 106 enrolled patients were aged < 18 years
(treatment-naive group, n=2; prior ERT group, n=14).
Thirteen of 16 pediatric patients experienced 22 AEs
(treatment-naive group, two AEs; prior ERT group, 20
AEs). No serious or severe AEs were reported.

Discussion

The multinational Drug Registry (TALIAS) aims to char-
acterize the long-term safety (primary objective) and
effectiveness (secondary objective) of taliglucerase alfa
using real-world data from routine clinical practices.
The first patient was enrolled in the Drug Registry in



Titievsky et al. Orphanet Journal of Rare Diseases (2022) 17:145

September 2013, with the intention of the Drug Regis-
try being operational for 10 years, with the projected last
patient last visit in 2023.

The Drug Registry is set up as active surveillance with
no a priori AEs of special interest selected for monitor-
ing at the design phase. Hence, for safety assessments,
all events irrespective of causality were collected in the
Drug Registry. Similar to findings from other studies of
patients with GD treated with taliglucerase alfa, most
AEs were not serious and were transient in nature, and
not related to treatment with taliglucerase alfa. In mul-
ticenter clinical trials with extended follow-up (up to
30 months), commonly reported AEs were mild to mod-
erate in intensity (e.g. infusion-related reactions, pyrexia,
arthralgia, diarrhea, headache, cough, nasopharyngitis,
upper respiratory tract infection, musculoskeletal pain)
[8-14]. In the current analysis, vomiting, cough, cysti-
tis, urinary tract infection, arthralgia, psoriasiform der-
matitis, and peripheral edema were reported for one
patient each in the prior ERT group, with an estimated
incidence rate of 0.47 per 100 person-years. Four deaths
occurred during the study, but no death was attributed
to taliglucerase alfa. Of the 12 patients (11.3%) who
experienced SAEs, two patients (1.9%) experienced four
SAEs (systemic lupus erythematosus, back pain, chest
pain, dyspnoea) that were deemed treatment-related; all
events resolved when taliglucerase alfa was permanently
discontinued.

Similar to other studies of adult and pediatric patients
with GD treated with taliglucerase alfa [8-14], the
interim data analysis showed improvements in clinical
parameters of hemoglobin concentration, platelet count,
and spleen and liver volume in previously untreated
patients as well as demonstrated general stability in
patients who were switched from prior GD therapies. In
the pregnancy and lactation sub-study, two patients who
became pregnant during the study received treatment
with taliglucerase alfa during pregnancy and lactation.
Breastfeeding was the sole source of nutrition for both
infants. The pregnancy outcome for both patients was
live birth with no complications or AEs reported for the
infants. This is consistent with prior reports of GD, ERT,
and pregnancy outcomes. A recent publication describ-
ing outcomes of 453 pregnancies in 189 women with
GD demonstrated similar percentages of normal out-
comes in untreated and ERT-treated pregnancies (92.9%
and 91.4%), indicating that continuation of ERT during
pregnancy may be appropriate for patients with GD. In
that publication, six pregnancies with exposure to tali-
glucerase alfa were reported, resulting in four normal
outcomes, one spontaneous abortion, and one elective
abortion [16].
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This Drug Registry allows prospective monitoring and
characterization of the long-term safety and effectiveness
of taliglucerase alfa, the third FDA-approved ERT in the
real-world setting. However, it is challenging to enroll
patients because GD is a rare disease and physicians have
numerous therapeutic options available for their patients.
In addition, this Drug Registry was initiated after other
GD registries were established—the International Col-
laborative Gaucher Group Registry was launched in 1991
and the Gaucher Disease Outcome Survey began in 2010.
Our scope is more limited than these two registries and
focused solely on patients treated with taliglucerase alfa.
Investigators are not precluded from continuing to enter
data on taliglucerase alfa-treated patients in either of the
other registries. Nevertheless, there is competition for
investigator time and effort that has impacted recruit-
ment for our study. Our Drug Registry enrolled 106
patients by the data cutoff date for the current interim
analysis; the number of patients is expected to increase
over time. Additional study sites (e.g. in Turkey) are
currently adding data, and as use of taliglucerase alfa
increases, we anticipate further enrollments before the
October 2023 closing date.

Certain limitations should be considered when inter-
preting the study data. As this is a single-arm Drug Regis-
try, no active comparator group is available. Nonetheless,
the active surveillance approach used in this study per-
mits identification of safety signals for further refine-
ment and evaluation. This is a feature that distinguishes
TALIAS from the other registries that are less focused
on safety outcomes. Furthermore, as with any observa-
tional study where physicians and patients are invited to
participate and have an option to decline, not all taliglu-
cerase alfa-treated patients are enrolled. Consequently,
generalizability of findings needs to be considered. In
this planned interim report, the effectiveness of taliglu-
cerase alfa was assessed using data from patients with
only <2 years of follow-up data, precluding any analyses
of longer-term outcomes. In addition, as the numbers of
patients in the treatment-naive and prior combined ERT/
SRT groups were quite small, caution should be exer-
cised when interpreting data in these groups because of
the small denominators and resulting numerically unsta-
ble estimates. However, these numbers are expected to
increase significantly once all reporting has been com-
pleted at the end of the full study.

Conclusions

The Drug Registry aims to provide meaningful informa-
tion regarding the long-term safety and effectiveness
of taliglucerase alfa using real-world data from routine
clinical care. Findings from this interim analysis of Drug
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Registry data support the safety and effectiveness of talig-
lucerase alfa treatment for treatment-naive patients with
GD or for patients with GD who were previously treated
with ERT. Taliglucerase alfa was well tolerated, with no
new or emergent safety risks identified. Overall, safety
findings were consistent with the known characteristics
of taliglucerase alfa established in the pivotal clinical
trials.

Methods

Drug Registry design and study population

The Drug Registry is an ongoing, multinational, prospec-
tive 10-year cohort study of patients with GD in four
countries (Israel, Albania, Turkey, and United States).
The design of the Drug Registry and the pregnancy and
lactation sub-study are shown in Fig. 2. The duration of
individual patient follow-up will depend on the time of
enrollment, ranging from a minimum of 2 years follow-
up period to 10 years, or until the end of follow-up,
whichever occurs first. The Drug Registry allowed all eli-
gible patients with a confirmed diagnosis of GD (Types 1,
2, or 3) who are currently taking or initiating taliglucerase
alfa and are willing to provide consent to be enrolled in
the Drug Registry. This study is registered at the Euro-
pean Union electronic Register of Post-Authorisation
Studies (EUPAS4721).

The Drug Registry protocol was approved by an insti-
tutional review board and/or independent ethics com-
mittee at each participating site, in accordance with local
legislation and requirements.

Patient data pertaining to the safety and effectiveness
of taliglucerase alfa are being obtained prospectively

through routine follow-up by the treating physicians. All
treatment and clinical procedures were part of the stand-
ard care for patients with GD. All patients included in the
Drug Registry were expected to visit their treating physi-
cian at least annually.

Prescribing taliglucerase alfa, including treatment
duration and dosage, as well as treatment switches and
discontinuations, was at the discretion of the treating
physicians and anticipated to correspond to the local
health authority’s approved product label. Enrolled
patients are being followed for the duration of participa-
tion in the Drug Registry, regardless of whether they dis-
continue treatment with taliglucerase alfa and/or switch
treatments during the follow-up period.

Safety endpoints

There were no prespecified safety endpoints. All causality
TEAEs, treatment-related TEAEs, and SAEs occurring
during follow-up were included in the safety assessment.
TEAEs were defined as AEs that occur any time after the
enrollment but during the reporting period in patients
receiving at least one dose of taliglucerase alfa, and treat-
ment-related TEAEs were those considered related to
taliglucerase alfa by the treating physicians. SAEs were
defined as any untoward medical event occurring with
taliglucerase alfa treatment that was life-threatening,
required inpatient hospitalization, caused prolongation
of existing hospitalization, resulted in persistent or signif-
icant disability/incapacity, caused a congenital anomaly/
birth defect, required intervention to prevent permanent
impairment or damage, or resulted in death. All SAEs
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were further reconciled with Pfizer’s safety database, a
separate, centralized AE-monitoring database containing
reports from the study investigators to the study sponsor.

Effectiveness endpoints

Prespecified outcome measures used to evaluate the
effectiveness of treatment with taliglucerase alfa included
hematological assessments (i.e. hemoglobin concentra-
tion and platelet count) and organ volume (i.e. spleen and
liver). Organ volume was serially measured by computed
tomography, ultrasound, or magnetic resonance imaging
or was estimated by palpation.

In addition to taliglucerase alfa exposure and endpoints
of interests, data on patient demographics (e.g. age, sex,
ethnicity, geographical location) and clinical character-
istics (e.g. comorbidities, laboratory data, concomitant
medications) were collected at baseline and changes were
recorded during the follow-up period. For the pregnancy
and lactation sub-study, pertinent data were collected
from the mothers’ obstetrics/gynecology medical records
and their children’s medical records.

Data collection

All study data were entered into an electronic case report
form, which was completed by authorized personnel at
each site. The primary data source for the Drug Registry
was the patients’ medical records.

Study operations

The sponsor performed routine remote monitoring of
data collection and management activities to ensure
accuracy of the Drug Registry data and compliance with
the protocol and data management plan. A Scientific
Steering Committee consisting of members external to
the study sponsor continually provided guidance on the
study conduct, monitored progress, and advised on anal-
yses. The committee includes experts in epidemiology,
treatment of GD, and treatment of pregnant women with
GD.

Statistical analysis

The interim analysis was conducted using data from all
patients who met the inclusion criteria and received at
least one dose of taliglucerase alfa. Data were summarized
by treatment group (i.e. treatment-naive, prior ERT, prior
ERT and SRT, and all patients) using descriptive statis-
tics, i.e. number of patients (n), mean, standard deviation
(SD), standard error, median, first and third quartile (Ql1,
Q3), and range for continuous variables and counts and
proportions for categorical variables. Categorization of
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the treatment group was based on the treatment received
before enrollment in the Drug Registry, including prior
ERT (previously treated exclusively with ERTs), prior SRT
(previously treated exclusively with SRT), prior ERT and
SRT (treated with ERT and SRT), and treatment-naive
(not treated with ERT or SRT before enrollment) patients.
No inferential analyses were performed, and missing val-
ues were not imputed or carried forward.

For safety assessments, the incidence rate of TEAEs
was also calculated by the number of patients with events
divided by the cumulative observation time (i.e. time at
risk) expressed in 100 person-years.

The effectiveness of taliglucerase alfa was evaluated by
treatment group using absolute value change and per-
cent change from baseline in hemoglobin concentration
(g/dL), platelet count (10*/uL), spleen volume (mL), and
liver volume (mL); organ volumes were also expressed as
MN, where applicable. The formulas for calculating organ
volumes as MN are shown below:

Spleen volume

Spl 1 by MN =
pleen volume by 2 mL/kg * body weight

Liver volume
25 mL/kg * body weight

Liver volume by MN =

Mean values were chosen to present hematological
assessments, and median values were chosen to describe
spleen and liver volumes and spleen and liver volume
MN to avoid influence from outlier values.

Abbreviations

AE: Adverse event; ERT: Enzyme replacement therapy; GD: Gaucher disease;
MN: Multiples of normal; Q1: First quartile; Q3: Third quartile; SAE: Serious
adverse event; SD: Standard deviation; SOC: System organ class; SRT: Substrate
reduction therapy; TEAE: Treatment-emergent adverse event.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513023-022-02289-7.

Additional file 1: Table. Number and incidence rate/100 person-years
(95% Cl) of all causality treatment-emergent adverse events by system
organ class and treatment group.

Acknowledgements

We thank the site investigators and the patients enrolled in the Drug Registry.
We also thank Joann Munting, Dharmendra Ramcharran, and Jose Cara of
Pfizer, Inc. and Pamela Gogolin and Antonella Ferrara of Parexel International
for their support. Editorial and medical writing support was provided by Callie
Grimes, PhD, of Peloton Advantage, LLC, an OPEN Health company, and was
funded by Pfizer.

Authors’ contributions

Conception and design of the study: LT. Acquisition, analysis, and interpreta-
tion of data: LT, TS, RW, MY, AP, KQ, MPW, PSB, NJW, CC, and PK. All authors
made substantial contributions to critically drafting and reviewing the article
for important intellectual content and provided final approval of the version
to be published. All authors read and approved the final manuscript.


https://doi.org/10.1186/s13023-022-02289-7
https://doi.org/10.1186/s13023-022-02289-7

Titievsky et al. Orphanet Journal of Rare Diseases (2022) 17:145

Funding
This study was sponsored by Pfizer, Inc. (New York, NY, USA). Parexel Interna-
tional received financial support from Pfizer in connection with the study.

Availability of data and materials

Upon request, and subject to certain criteria, conditions and exceptions (see
https://www.pfizer.com/science/clinical-trials/trial-data-and-results for more
information), Pfizer will provide access to individual de-identified patient data
from Pfizer-sponsored global interventional clinical studies conducted for
medicines, vaccines and medical devices (1) for indications that have been
approved in the United States and/or European Union or (2) in programs that
have been terminated (i.e. development for all indications has been discon-
tinued). Pizer will also consider requests for the protocol, data dictionary, and
statistical analysis plan. Data may be requested from Pfizer trials 24 months
after study completion. The de-identified patient data will be made available
to researchers whose proposals meet the research criteria and other condi-
tions, and for which an exception does not apply, via a secure portal. To gain
access, data requestors must enter into a data access agreement with Pfizer.

Declarations

Ethics approval and consent to participate

The Drug Registry protocol was approved by an institutional review board
and/or independent ethics committee at each participating site, in accord-
ance with the local legislation and requirements. Before enrollment, a written,
signed, and dated informed consent to participate in the Drug Registry was
obtained from all patients or from legal guardians of pediatric patients.

Consent for publication
Not applicable.

Competing interests

LT is a former employee of Pfizer. TS, RW, MY, AP, KQ, MPW, BH, RM, LT, and L-JT
are employees of and own stock in Pfizer. NW, CC, and PK served as consult-
ants on the Scientific Steering Committee for this study and received grant/
research support from Pfizer. PSB's institution received grant/research support
from Pfizer for her participation on the Scientific Steering Committee for this
study.

Author details

"Pfizer, Inc, New York, NY, USA. 2Pfizer Inc, 500 Arcola Road, Collegeville, PA
19426, USA. >New York University Grossman School of Medicine, New York, NY,
USA. “University of California, Irvine, Irvine, CA, USA. *University of Washing-
ton School of Medicine, Seattle, WA, USA. ®University of Miami Miller School
of Medicine, Miami, FL, USA. “University of California, San Diego, La Jolla, CA,
USA. 8The Children’s Hospital of Philadelphia, Philadelphia, PA, USA.

Received: 20 December 2021 Accepted: 14 March 2022
Published online: 01 April 2022

References

1. Zimran A, Elstein D, et al. Gaucher disease and related lysosomal storage
diseases. In: Kaushansky K, Lichtman MA, Prchal JT, Levi MM, Press O,
Burns L, et al,, editors. Williams hematology. 9th ed. McGraw-Hill Educa-
tion; 2016. p. 1121-33.

2. Rare disease database: Gaucher disease. National Organization for Rare
Disorders; 2018. https://rarediseases.org/rare-diseases/gaucher-disease/.
Accessed 24 Feb 2021.

3. LiM.Enzyme replacement therapy: a review and its role in treating
lysosomal storage diseases. Pediatr Ann. 2018;47(5):e191-7.

4. Barton NW, Brady RO, Dambrosia JM, Di Bisceglie AM, Doppelt SH, Hill

SC, et al. Replacement therapy for inherited enzyme deficiency-mac-

rophage-targeted glucocerebrosidase for Gaucher’s disease. N Engl J

Med. 1991;324(21):1464-70.

Elelyso [package insert]. Pfizer Labs. November 2020.

6. Gupta P, Pastores GM. Spotlight on taliglucerase alfa in the treatment of
pediatric patients with type | Gaucher disease. Pediatric Health Med Ther.
2017;8:73-81.

L

Page 11 of 11

7. Zimran A, Wajnrajch M, Hernandez B, Pastores GM. Taliglucerase alfa:
safety and efficacy across 6 clinical studies in adults and children with
Gaucher disease. Orphanet J Rare Dis. 2018;13(1):36.

8. Zimran A, Gonzalez-Rodriguez DE, Abrahamov A, Elstein D, Paz A, Brill-
Almon E, et al. Safety and efficacy of two dose levels of taliglucerase
alfa in pediatric patients with Gaucher disease. Blood Cells Mol Dis.
2015;54(1):9-16.

9. Zimran A, Gonzalez-Rodriguez DE, Abrahamov A, Cooper PA, Varughese
S, Giraldo P, et al. Long-term safety and efficacy of taliglucerase alfa in
pediatric Gaucher disease patients who were treatment-naive or previ-
ously treated with imiglucerase. Blood Cells Mol Dis. 2018;68:163-72.

10. Zimran A, Brill-Almon E, Chertkoff R, Petakov M, Blanco-Favela F, Terreros
MunozE, et al. Pivotal trial with plant cell-expressed recombinant glu-
cocerebrosidase, taliglucerase alfa, a novel enzyme replacement therapy
for Gaucher disease. Blood. 2011;118(22):5767-73.

11. Pastores GM, Petakov M, Giraldo P, Rosenbaum H, Szer J, Deegan PB, et al.
A phase 3, multicenter, open-label, switchover trial to assess the safety
and efficacy of taliglucerase alfa, a plant cell expressed recombinant
human glucocerebrosidase, in adult and pediatric patients with Gaucher
disease previously treated with imiglucerase. Blood Cells Mol Dis.
2014;53(4):253-60.

12. Zimran A, Duran G, Mehta A, Giraldo P, Rosenbaum H, Giona F, et al. Long-
term efficacy and safety results of taliglucerase alfa up to 36 months in
adult treatment-naive patients with Gaucher disease. Am J Hematol.
2016;91(7):656-60.

13. Pastores GM, Shankar SP, Petakov M, Giraldo P, Rosenbaum H, Amato DJ,
et al. Enzyme replacement therapy with taliglucerase alfa: 36-month
safety and efficacy results in adult patients with Gaucher disease previ-
ously treated with imiglucerase. Am J Hematol. 2016;,91(7):661-5.

14. Zimran A, Duran G, Giraldo P, Rosenbaum H, Giona F, Petakov M, et al.
Long-term efficacy and safety results of taliglucerase alfa through 5years
in adult treatment-naive patients with Gaucher disease. Blood Cells Mol
Dis. 2019;78:14.

15. A multicenter, multicountry, postmarketing active surveillance talig-
lucerase alfa registry in patients with Gaucher disease [EUPAS4721].
European Network of Centres for Pharmacoepidemiology and Pharma-
covigilance; 2019 [updated September 13, 2019]. http://www.encepp.eu/
encepp/viewResource.htm?id=9442. Accessed 24 Feb 2021.

16. Lau H, Belmatoug N, Deegan P, Goker-Alpan O, Schwartz IVD, Shankar SP,
et al. Reported outcomes of 453 pregnancies in patients with Gaucher
disease: an analysis from the Gaucher outcome survey. Blood Cells Mol
Dis. 2018;68:226-31.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.pfizer.com/science/clinical-trials/trial-data-and-results
https://rarediseases.org/rare-diseases/gaucher-disease/
http://www.encepp.eu/encepp/viewResource.htm?id=9442
http://www.encepp.eu/encepp/viewResource.htm?id=9442

	Safety and effectiveness of taliglucerase alfa in patients with Gaucher disease: an interim analysis of real-world data from a multinational drug registry (TALIAS)
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Results
	Baseline patient demographics and clinical characteristics
	Safety assessment
	SAEs
	TEAEs

	Effectiveness assessment
	Hemoglobin concentration
	Platelet count
	Liver volume
	Spleen volume
	Pregnancy and lactation sub-study

	Pediatric patients

	Discussion
	Conclusions
	Methods
	Drug Registry design and study population
	Safety endpoints
	Effectiveness endpoints
	Data collection
	Study operations
	Statistical analysis

	Acknowledgements
	References


