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Abstract
Objectives The aim of this study was to describe the

epidemiology of infantile Pompe disease (IPD) in French
Guiana, a French overseas territory, by combining a
retrospective case records study and a prospective
anonymous genotyping in a sample of mothers followed in
the two major maternity units of French Guiana.
Methods We identified 19 newborns with IPD born
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within a 13-year-period in French Guiana, corresponding
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to 1/4528 births. All children were born within the AfricanAccepted 4 December 2017
American Maroon (Bushinengue) community originating
from slaves who settled along the Maroni river in the 19th
century. We also performed an anonymised screening for
all women in postpartum, in the two main maternity units
of French Guiana.
Results Genetic investigations revealed that all patients
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Background
Pompe disease also known as glycogen
storage disease type II (0MIM 232 300) or acid
maltase deficiency is an autosomal recessive
neuromuscular metabolic disorder caused by
an accumulation of glycogen in the lysosome
secondary to a deficiency of the lysosomal
acid alpha-glucosidase enzyme.1 2 The accumulation of lysosomal glycogen in the cardiac

What is already known on this topic?
The worldwide incidence of infantile Pompe disease
is about 1/150 000 births, except in Taiwan, where
its incidence is estimated around 1/15 000. Since
1999, patients can benefit from enzyme replacement
therapy. The effectiveness of this enzyme replacement
therapy for infantile Pompe disease is related to early
introduction, before the appearance of clinical signs of
heart failure.

What this study adds?
Infantile Pompe disease in French Guiana shows a
much higher incidence than elsewhere in the world. In
the Maroon population living along the Maroni river, its
incidence appears close to 1/2000 births. These data
reveal the existence of a hotspot for infantile Pompe
disease and should be of great value for identifying
couples at risk.

and skeletal muscles causes progressive cardiomyopathy, generalised muscle weakness
and hypotonia. Pompe disease manifests as
a clinical spectrum that mainly depends on
the residual activity of acid maltase, in which
in infantile, atypical infantile, juvenile and
adult forms are recognised, based on the
age at onset, the rate of disease progression
and the profile of organ involvement. The
infantile form of Pompe disease (IPD) is
a rapidly progressive disease characterised
by prominent cardiomegaly, hepatomegaly,
weakness and hypotonia, presenting at birth
or during the first year of life. In typical IPD,
death occurs before 1 year. It occurs later in
infancy in atypical IPD.3–5 Patients with IPD
may have prenatal manifestation detectable
by ultrasound scan. The incidence of IPD is
around 1/138 000 births in most countries
but Taiwan, where its incidence is around
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Material and methods
Identification of patients with Pompe disease
Using multiple sources (hospital records, prenatal diagnosis records and records from the metropolitan diagnostic laboratories), we compiled all patients with IPD
diagnosed on an enzymatic basis, from January 2002 to
December 2015 (13 years). Genotype was available for
eight children born after 2010. In the same period, no
patient was identified with later-onset Pompe disease.
Heterozygote screening
From May 2014 to July 2015, an anonymised screening
was performed in the two main maternity units of French
Guiana (Cayenne and Saint-Laurent-du-Maroni) for the
two variants identified in the index patients. Inclusion
was proposed to all women in puerperium on a voluntary basis. Patients were included only if they had not
had a child with Pompe disease and no sign of cardiac
hypertrophy by fetal ultrasonography during the
current pregnancy. Oral information was accompanied
2

by a written consent form. Dried blood spot (DBS) on
paper filter was collected at the time of a routine blood
testing.
Mutation analysis in patients
In patients with Pompe disease, GAA (NM_000152.4)
sequence analyses were performed from genomic DNA
obtained from peripheral blood sample by Sanger
method using classical routine protocols (data not
shown).
Mutation analysis of DBS
The DNA was extracted from the DBS by hydroxide
sodium.14 The two variants previously identified in the
patient group were screened on maternal samples. After
specific amplification of exons 14 and 18, c.1942G>A
(p.Gly648Ser) and c.2560C>T (p. Arg854*) mutations
were analysed by mutation-specific restriction enzyme
digestion using PstI and Bsu36I enzymes, respectively.

Results
Infantile Pompe disease
Using multiple sources, we ascertained 19 patients born
in a 13-year period (January 2002–December 2015) with
Pompe disease. All patients were affected by the infantile
form. They all had Maroon parents (based on linguistic
criteria) and were born in Saint-Laurent-du-Maroni.
Most patients were identified in infancy following respiratory distress, the first sign of cardiac failure due to cardiomyopathy. Hypotonia of variable severity was associated.
The first 14 patients in our series died in infancy. The last
five affected patients were transferred to Robert Debré
University Hospital within 2 weeks after enzymatic confirmation to initiate treatment. Five patients benefitted
from ERT since 2012. One died at 2 years of age of sepsis.
The four other are alive after 36, 26, 24 and 5 months of
treatment, respectively.
According to the birth statistics from the French
National Institute for Statistics and Economics Studies,15
the total number of births in French Guiana between
2002 to 2015 was 86 040 (mean: 6219/year). For SaintLaurent-du-Maroni, the mean annual birth number was
2344. Hence, the annual incidence of IPD was 1/4528
birth for whole territory and 1/1727 birth for Saint-Laurent-du-Maroni maternity.
The last 10 patients were genotyped (table 1). Only
two variants were identified: c.1942G>A p.(Gly648Ser)
and c.2560C>T p.(Arg854*). One patient was homozygous for p.Arg854*. All others were compound heterozygotes (table 1). We did not identify homozygotes for
p.Gly648Ser. The cross-reactive immunological material
(CRIM) status was positive in the four compound heterozygotes that were specifically tested before initiation of
ERT and negative in the patient homozygous for the
c.2560C>T mutation, as previously reported.
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1/15 000.6 Since 1999, patients can benefit from enzyme
replacement therapy (ERT).7–12
French Guiana is an overseas department and region
of France (capital town: Cayenne), situated on the northeastern coast of South America. French Guiana is bounded
by the Amapa state of Brazil to the south and east and the
Atlantic Ocean to the north east. The Maroni River forms
the French Guiana–Suriname border in the west. French
Guiana counts about 250 000 inhabitants and 6400 births
per year. The population is composed of people of mixed
African and French ancestry (Creoles), with minorities
of metropolitan French, Brazilians, Surinamese, Haitians
and other Caribbeans, Chinese and Laotians and the
Maroon community. Maroons (or Bushinengue) are
descendent from African slaves who escaped (marooned)
from the plantations of the current Suriname, a Dutch
colony at the time of the slave trade and who banded
together and build their own settlements. By 1740, the
Maroons challenged the Dutch colonists, forcing them
to sign peace treaties. The practice known as ‘runaways’
is the cultural founding principle of Maroons, which now
represents 10%–20% of the population in French Guiana
and thus constitute a major component of the settlement history of this territory. Most Maroons live along
the Maroni river and its branches, in several small towns
(Grand-Santi, Maripasoula and so on) and in Saint-Laurent-du-Maroni, the second city of French Guiana. The
community counts more than 25 000 members in French
Guiana and a larger group in Suriname. Maroons are
divided into several ethnolinguistic groups: Saramaka,
Paramaka, Ndyuka (Aukan), Kwinti, Aluku (Boni) and
Matawai. Despite intense cultural exchanges between
Maroons, native South Americans and Europeans, there
was a low biological mixing of these populations and a
unique conservation of genetic heritage.13
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Patient Genotype

ERT

Outcome Year of birth

Clinical phenotype CRIM status

Sibship

1
2

p.(Gly648Ser); (Arg854*)
p.(Gly648Ser); (Arg854*)

Y
Y

Alive
Alive

2015
2013

Infantile
Infantile

Positive
Positive

3

p.(Gly648Ser); (Arg854*)

Y

Alive

2013

Infantile

Positive

4

p.(Gly648Ser); (Arg854*)

Y

Alive

2012

Infantile

Positive

5

p.(Gly648Ser); (Arg854*)

N

Dead

2011

Infantile

Positive

6

p.(Gly648Ser); (Arg854*)

N

Dead

2011

Infantile

Positive

7

p.(Gly648Ser); (Arg854*)

Y

Dead

2010

Infantile

Positive

8

p.(Gly648Ser); (Arg854*)

N

Dead

2010

Infantile

ND

9

ND

N

Dead

2010

Infantile

ND

10

p.(Gly648Ser); (Arg854*)

N

Dead

2008

Infantile

ND

11

ND

N

Dead

2007

Infantile

ND

12

p.(Arg854*); (Arg854*)

N

Dead

2006

Infantile

Negative

13

p.(Arg854*); ((?))

N

Dead

2005

Infantile

N

14

ND

N

Dead

2005

Infantile

N

15

ND

N

Dead

2003

Infantile

ND

16

ND

N

Dead

2003

Infantile

ND

17

ND

N

Dead

2002

Infantile

ND

Brother 7/F2

18
19

ND
p.(Gly648Ser); ((?))

N
N

Dead
Dead

2002
2002

Infantile
Infantile

N
ND

Cousin 19/F3
Cousin 18/F3

Sister 9/F1

Brother 17/F2
Brother 4/F1
Brother 19/F3
Brother 15/F4
Sister 13/F4

CRIM, cross-reactive immunological material; ERT, enzyme replacement therapy; F, the family to which the child belongs; N, no; ND, not done;
Y, yes.

Heterozygote screening
Screening was performed among 453 women of various
ethnicities in Cayenne and 425 women, most from the
Maroon community, in Saint-Laurent-du-Maroni. No
heterozygote was identified in Cayenne, but 15 heterozygotes (nine Gly648Ser and six p.Arg854*) were
identified in Saint-Laurent-du-Maroni (1/27) (95% CI
1/45 to 1/17), all from the Djuka and Boni ethnolinguistic subgroups of the Maroon community (table 2).
Using Hardy-Weinberg equilibrium, we computed an
expected prevalence of Pompe disease in this community
of 1/2916 (95% CI 1/1156 to 1/8100).
Discussion
IPD in French Guiana shows a much higher incidence
than elsewhere in the world, particularly in Western
Table 2 Heterozygote mothers’ screening by maternity
Maternity

Cayenne SLM

Total

Number of inclusions
Heterozygote

453
0

425
15

878
15

Mutation c.1942G>A
(p.Gly648Ser)
Mutation c.2560C>T
(p.ARG854*)

0

9

9

0

6

6

SLM, Saint-Laurent-du-Maroni.

Europe. In the Maroon population living along the
lower Maroni river, its incidence appears close to 1/2000
births (ie, more than one case per year for the regional
maternity that currently has about 2500 birth/year) and
stable over time: 1 or 2 IPD/year since 2002. Indeed,
the real incidence of IPD may be underestimated: a
large part of the Maroon community lives in remote
parts along the Maroni river, far from hospitals or clinics
(noteworthy in Suriname) and some children born in
Saint-Laurent-du-Maroni may have died undiagnosed or
misdiagnosed.
The mutational spectrum appears limited to two variants. p.Arg854* is a variant originated from North Africa.
It spread to the south along the east coast of Africa and
was imported to Americas by the slave trade.16–18 In
cDNA studies, the allele carrying this mutation is not
expressed.19 Patients homozygous for p.Arg854* have no
residual enzyme (negative CRIM status).20–22 p.Gly648Ser
is a rarer variant already reported in a patient with lateonset Pompe disease, in a compound heterozygous state
with another hypomorphic mutation. The directed mutagenesis tests show that this mutation is responsible for an
almost complete loss of activity.23
Distant familial relationships were identified between
several patients, but no child was born from an overt
consanguineous union between cousins or closer, as these
unions are not culturally accepted in the Maroon population. The simplest explanation for this high incidence
is a double founder effect maintained by endogamy
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Table 1 Characteristics and genotype of patients with Pompe disease
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Conclusions
The incidence of IPD in the Maroon community is
roughly 50–100 times higher than reported elsewhere
in the world and particularly in mainland France. The
presence of only two different mutations among all
4

genotyped cases confirms a double founder effect in a
relatively small population that has seldom mixed with
the other regional populations in the past and therefore
has a reduced pool of genotypes. Implementation of a
carrier screening in French Guiana would allow identification of at risk couples, appropriate genetic counselling and access to prenatal diagnosis, whereas neonatal
screening would permit presymptomatic access to ERT.
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