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Background and purpose: Pompe disease is a rare inheritable muscle disorder

for which enzyme replacement therapy (ERT) has been available since 2006.

Uniform criteria for starting and stopping ERT in adult patients were devel-

oped and reported here.

Methods: Three consensus meetings were organized through the European

Pompe Consortium, a network of experts from 11 European countries in the

field of Pompe disease. A systematic review of the literature was undertaken

to determine the effectiveness of ERT in adult patients on a range of clinical

outcome measures and quality of life. A narrative synthesis is presented.

Results: Consensus was reached on how the diagnosis of Pompe disease should

be confirmed, when treatment should be started, reasons for stopping treatment

and the use of ERT during pregnancy. This was based on expert opinion and sup-

ported by the literature. One clinical trial and 43 observational studies, covering a

total of 586 individual adult patients, provided evidence of a beneficial effect of

ERT at group level. At individual patient level, the response to treatment varied,

but factors associated with a patient’s response to ERT were not described in

many studies. Eleven observational studies focused on more severely affected

patients, suggesting that ERT can also be beneficial in these patients. There are no

studies on the effects of ERT in pre-symptomatic patients.

Conclusions: This is the first European consensus recommendation for start-

ing and stopping ERT in adult patients with Pompe disease, based on the

extensive experience of experts from different countries.

Introduction

Pompe disease, or glycogen storage disease type II, is

a rare, inheritable, multisystemic disorder with a pre-

dominant muscle involvement. The disease is caused

by deficiency of lysosomal acid a-glucosidase, which

leads to impaired lysosomal glycogen breakdown and,
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subsequently, accumulation of glycogen in body tis-

sues. Pompe disease presents as a broad clinical spec-

trum. Infants, presenting as floppy babies with

hypertrophic cardiomyopathy, usually die within the

first year of life from cardiorespiratory failure if

untreated. Children and adults typically present with

an axial and limb-girdle pattern of muscle weakness

and respiratory involvement; eventually most of these

patients become wheelchair bound and ventilator

dependent [1,2].

In 2006, enzyme replacement therapy (ERT) with

human recombinant acid a-glucosidase (Myozyme�)

became available for all patients in Europe and the

USA. In infants, treatment generally improves car-

diorespiratory function and motor function, and pro-

longs survival [3–6]. In older children and adults,

ERT improves or stabilizes skeletal muscle strength,

muscle function, respiratory function and also survival

[7–16]. However, the magnitude of the therapeutic

response varies among individual patients [15,17].

Guidance on when to start and stop ERT in

patients with Pompe disease is important, especially

because many treating physicians will be unfamiliar

with the disease and treatment costs are high. Further,

this life-long treatment has a large impact on patients’

lives; infusions are given every other week and take

about 4 h. In most countries patients need to visit the

hospital for their infusions, although in some coun-

tries, such as the UK and the Netherlands, home-

based ERT is frequently used but only after enzyme

therapy has shown to be safe during a period where

treatment is given in the hospital.

Recommendations for treating and/or managing

adult patients with Pompe disease have been com-

posed for several countries [18–24], but general Euro-
pean guidelines do not exist. In 2014 the European

Pompe Consortium was formed during the 208th

European Neuromuscular Centre international work-

shop. Through this consortium, we brought together a

group of experts from 11 different European coun-

tries, all with long-standing experience in treating and

following substantial numbers of patients with Pompe

disease, to develop recommendations on starting and

stopping ERT in adult patients. The resulting Euro-

pean consensus recommendations, based on their

shared clinical experience and available evidence, are

reported in this article.

Methods

Consensus meetings and e-mails

This consensus recommendation was developed by the

European Pompe Consortium in a number of

consecutive meetings organized between September

2014 and March 2016, and finalized by e-mail com-

munication. A total of 34 experts from 11 European

countries participated in the consensus meetings.

Experts were invited to the meetings based on their clin-

ical experience in treating and following large groups of

patients with Pompe disease, and in performing

research on this disease. In addition, an epidemiologist,

a basic scientist and a patient representative partici-

pated. In September 2014, the first meeting was held,

laying the groundwork for the recommendations [25].

Following this, two further meetings were held and the

criteria were further elaborated. Consensus regarding

the exact phrasing of the criteria was reached by e-mail

after the third meeting. Consensus was based on agree-

ment amongst all participants.

The initial consensus meeting started with presenta-

tions reviewing published guidelines and national

practice, providing a background to the discussions.

Discussion sessions were organized around specific

topics. We intensively discussed the criteria for diag-

nostic confirmation. On starting treatment, topics

included whether pre-symptomatic patients and

severely affected patients should be started on treat-

ment. The possibility of an initial treatment period of

2 years, during which a physician can assess whether

treatment is beneficial for an individual patient, was

considered. On stopping treatment, a focus point was

how to define a lack of response to treatment. Finally,

the topic of ERT during pregnancy and/or lactation

received attention. The evidence available from the lit-

erature relating to any of the above points was pre-

sented alongside the consensus agreement and is also

included in this article.

Search strategy

We performed a systematic review of the published lit-

erature providing information on the effects of ERT

in adult patients with Pompe disease. Six biblio-

graphic databases [Embase.com, Medline (Ovid),

Web-of-Science, PubMed, Cochrane Central and Goo-

gle Scholar] were searched to identify relevant studies

published up to 28 April 2016. Terms relating to the

disease (Pompe disease, glycogen storage disease type

2, acid maltase deficiency and variants thereof) were

combined with terms for treatment (ERT, alglucosi-

dase alfa and variants thereof). We did not apply any

language restriction at this stage, but restricted the

search to studies on humans and adults, and excluded

conference abstracts. The full search strategies are

provided in Appendix S1.

Studies to be included had to describe clinical out-

come measures (motor performance, respiratory
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function, muscle strength), health-related quality of

life or survival of adult patients with Pompe disease

followed during treatment. Effects on other clinical

assessments, not directly pertaining to the characteriz-

ing symptoms of Pompe disease (e.g. gastrointestinal

symptoms, eye tests), were excluded, as were data on

safety, antibodies, body composition and magnetic

resonance imaging. All types of studies, whether trials

or observational studies, were included. Only full jour-

nal articles in English were included, i.e. conference

abstracts and journal articles in other languages were

omitted. Titles and abstracts of all documents identi-

fied were screened for the above criteria and full-text

versions retrieved for those fulfilling the criteria and

those lacking abstracts.

Information was extracted using a pre-defined Excel

table. Information on the effects of ERT was

extracted, where possible for adult patients only.

Specific attention was given to the disease severity of

patients included in these studies to identify studies

focusing on the effects of ERT in more severely

affected and/or pre-symptomatic patients. In addition,

articles presenting patient(s) with Pompe disease

receiving ERT during pregnancy and/or lactation were

identified and information extracted.

Studies were evaluated for inclusion by one

reviewer, with 13% assessed by a second reviewer,

identifying no omissions by the main reviewer. Addi-

tionally, all experts were asked to confirm that they

did not miss any studies for their country. Two inde-

pendent reviewers performed the data extraction.

Because of the expected heterogeneity of the data, no

attempt was made to pool the outcomes and a

descriptive synthesis was undertaken. We estimated

the total number of patients in the studies, taking into

account that some patients participated in multiple

studies. Overlap of patients was identified by contact-

ing the authors (European studies) or comparing the

patient characteristics (Japan, USA).

Results

Available evidence and national practice

Out of 981 references identified initially, 44 studies

were included, which provided information on the

effects of ERT for the specified outcomes (Fig. 1). In

addition, four studies were identified that concerned

pregnant patients with Pompe disease who were trea-

ted with ERT during their pregnancy.

Table 1 shows the results of the 44 studies reporting

effects of ERT in adult patients, from 26 separate

patient populations (lead authors were contacted to

exclude double counting of patients). After excluding

Figure 1 Flowchart of studies included in the systematic review. ERT, enzyme replacement therapy.
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overlapping patients, the total number of individual

patients was 586. The average treatment duration

observed in the studies varied from 5 months to

8 years, with a weighted average of 2.8 years. One

placebo-controlled randomized clinical trial was iden-

tified: the late-onset treatment study (LOTS) [15]. All

other studies were observational, most following

patients from start of treatment, four comparing with

the time before treatment started (‘natural course’ fol-

low-up) [10,11,26,27] and one comparing with a his-

torical control group [28]. A total of 31 studies were

from Europe, six from Asia, two from North Amer-

ica and five were multinational. The multinational

studies comprised patients from several countries in

Europe, North America and Australia, and included

the LOTS trial and its extension, and three studies

based on the International Pompe Association survey

[29], which is a survey that monitors patient-reported

outcomes.

Figure 2a summarizes the response to ERT found at

group level in the 26 study populations, weighted by

population size, whereas Fig. 2b depicts the patients’

individual responses, as far as these were reported in the

studies. The majority of studies showed that, at group

level, the 6-min walk test (6-MWT), muscle strength

and health-related quality of life improved or stabilized.

For vital capacity, a stabilization was observed at group

level (Fig. 2a). Given the progressive nature of Pompe

disease, it is likely that a stabilization of respiratory

function at group level also reflects a positive effect of

ERT. Most studies assessed vital capacity in an upright

position, while only few included assessments on vital

capacity in while only supine position [10,30–32].
At the individual level, the response to treatment in

these studies varied. Individual responses were not

reported in all studies. Those that did report data

showed that 76% of patients improved or remained

stable on the 6-MWT, 70% on vital capacity and 90%

(a)

(b)(b)

Figure 2 (a) Response to ERT observed at group level in 26 study populations (44 studies), weighted by size. (b) Response to ERT

observed in individual patients in 26 study populations (44 studies). 6-MWT, six minute walk test; (F)VC, (forced) vital capacity;

Strength, muscle strength; hrQoL, health-related Quality of Life; n, number of patients. *In (a) patient numbers represent the total

number of patients included in the studies reporting results at group level for the respective outcome measures (see for details Table 1),

while in (b) only those who actually performed the respective tests are included. Individual responses were not reported for the

6-MWT and (F)VC in studies [14,15] and [7,74], and for strength not in [14,15], [7,74] and [12,13].
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on muscle strength (Fig. 2b). The larger studies on

health-related quality of life did not report individual

patient responses, so no results were reported here.

Factors associated with a good or poor response to

treatment were reported in two studies [10,15]. Patients

with a better clinical status at baseline responded better

to treatment on some outcome measures in both stud-

ies, whereas the observational study [10] also suggested

that women may benefit more from ERT in terms of

muscle strength compared with men, and younger

patients in terms of forced vital capacity (FVC) in a

supine position compared with older patients.

Table 2 shows the criteria currently applied in the

11 participating countries with respect to starting and

stopping treatment. All countries required patients to

have a confirmed diagnosis and skeletal muscle weak-

ness and/or respiratory symptoms before starting

treatment. With respect to stopping treatment there

was more variation, with some countries not specify-

ing any stop criteria.

Confirmation of diagnosis

Diagnosis has to be performed by a certified labora-

tory. Before starting ERT the diagnosis should be con-

firmed by enzyme analysis in leukocytes, fibroblasts or

skeletal muscle and/or genetically by mutation analysis.

As the group is aware of examples where patients who

were later found not to have Pompe disease were

started on ERT, confirmation by both enzymatic and

genetic testing should preferably be attempted. Dried-

blood-spot testing has recently become available and is

a good test for screening for Pompe disease. However,

it always requires diagnostic confirmation [33]. Muta-

tion analysis can be inconclusive due to the detection

of new variants of unknown pathogenicity or uncer-

tainty about variations being on separate alleles (in

trans). In addition, variations may be deep intronic

and lead to cryptic splicing and be missed. Such muta-

tions should be searched for accurately [34].

Pre-symptomatic patients

All published studies assessing the effects of ERT

focused on patients with a confirmed diagnosis who

were symptomatic, i.e. had a minimum level of skele-

tal and/or respiratory involvement. One study

included one pre-symptomatic patient, but individual

data were not presented [35]. Follow-up of seven pre-

symptomatic patients in France showed that Pompe

disease can remain clinically silent for years [36,37].

Hence, there is currently insufficient evidence to

support starting ERT in pre-symptomatic patients.

We recommend that these patients are monitored

every 6 months in the first year and once per year

thereafter in an attempt to identify disease progression

early and to start ERT in a timely fashion. Treatment

should not be started in the absence of both skeletal

muscle weakness (assessed by muscle strength tests or

impairments in daily living) and respiratory involve-

ment (FVC < 80%). This recommendation to monitor

pre-symptomatic patients includes patients who expe-

rience fatigue or myalgia, have elevated creatine

kinase levels or show minimal pathological findings

on magnetic resonance imaging or muscle biopsy in

the absence of skeletal muscle weakness and/or respi-

ratory involvement. Further studies are needed to

determine whether starting treatment based on these

non-specific signs and symptoms is beneficial.

Monitoring should consist of at least a minimal set

of clinical assessments, including manual muscle test-

ing using the Medical Research Council grading scale,

6-MWT, timed tests (10-m walk, climb four steps,

stand up from supine and stand from chair), FVC in

a sitting and supine position, maximal inspiratory/ex-

piratory pressure and ventilation use. More informa-

tion on the selection of these assessments is presented

in a workshop report [25].

Severely affected patients

Although some studies suggest that ERT is more ben-

eficial if started early in the course of disease

[8,10,13,15], there were also a number of studies

assessing the effects of ERT specifically in more

severely affected patients. Eleven studies (36 patients)

focused on patients who were invasively ventilated,

required ventilation during part of the day or had an

FVC in a supine position below 30%, and/or were

fully wheelchair dependent or able to walk <40 m

[28,30,38–46]. These studies indicate that respiratory

function and muscle strength can also improve/stabi-

lize in these patients. One patient who was described

as being in a terminal stage of the disease when start-

ing treatment died, as did one patient who was venti-

lated and confined to bed, had a history of frequent

pneumothorax, and was severely emaciated [40,43].

Also for patients who are wheelchair bound and/or

ventilator dependent, it remains very important to

retain their present level of independence and ability

to perform activities of daily life. Given that there is

some evidence that more severely affected patients

also benefit from ERT, it was agreed that ERT can be

started in these patients. However, the consensus was

that, in principle, ERT should not be started in

patients who have another significant life-threatening

illness in an advanced stage or who have virtually no

remaining skeletal or respiratory muscle function.
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Initial treatment period needed to evaluate effects of

enzyme replacement therapy

The group recommended the use of an initial treat-

ment period of 2 years, after which the effect of treat-

ment will be evaluated. Based on the studies reviewed,

an effect of ERT should be observed within this per-

iod. To allow such evaluation to take place, start cri-

teria should include the commitment of the patient

and physician to regular monitoring. The patient

should be evaluated using at least the minimal set of

clinical assessments mentioned above [25].

An improvement or stabilization in motor and/or res-

piratory function (assessed using the minimal set of

assessments described above) suggests that the treatment

is having an effect and should be continued. Usually the

patient is only followed from the start of treatment. If

assessments are also available for the period prior to

starting treatment, then a slowing of a patient’s disease

progression can also be interpreted as an improvement

and suggestive of a positive treatment effect.

If the patient shows a substantial deterioration in

both motor and respiratory functions, stopping treat-

ment should be discussed. If the patient has only been

monitored from start of treatment, there is no proper

way to distinguish whether this observed deterioration

means that ERT is not effective or whether ERT effec-

tively reduces the speed of deterioration. Therefore, it

was agreed that restarting treatment could be consid-

ered if disease progression appears to be enhanced

after ERT has been stopped.

Effect of antibodies

Antibody formation against ERT may counteract the

effect of treatment in adult patients, as it has been

shown to do in infants with Pompe disease [47,48].

Two studies in children and adults with Pompe dis-

ease show that only a small proportion of these

patients develop high antibody titers against ERT

[49,50]. In some of these cases, the effect of ERT was

counteracted, but in several this was not the case. In

the rare cases where high antibody titers do interfere

with the effect of ERT in adult patients, stopping

treatment should be considered.

No evidence to stop enzyme replacement therapy

during pregnancy and lactation

Four case reports have been published on patients who

used ERT during pregnancy and/or lactation, including

a total of four individual patients [51–54]. One patient

had a spontaneous miscarriage at week 14, without fur-

ther information on the cause. The remaining three

patients showed deterioration in mobility and respira-

tory function during the pregnancy, which was shown

to improve or resolve in the two patients who were fol-

lowed for 6–12 months after delivery. Three babies

were delivered by Caesarean section, without complica-

tions. Two were followed for 6–12 months after deliv-

ery and developed normally. Alglucosidose alfa levels

were shown to be elevated in breast milk until 24 h

after infusion [52]. Although there is currently no evi-

dence that ERT affects the unborn fetus, the decision

to continue or discontinue ERT should be left to the

discretion of the treating physician and patient. For

safety we recommend that breastfeeding is avoided in

the first 24 h after infusion.

Recommendation

Based on the available evidence, clinical experience

and discussion, consensus was reached regarding when

to start and stop treatment.

Treatment should be started in patients who

meet all of the following criteria:

1) The patient should have a confirmed diagnosis of

Pompe disease, as established by enzyme activity

testing in leukocytes, fibroblasts or skeletal muscle

and/or demonstration of pathogenic mutations in

both alleles of the GAA gene.

Note. A positive dried-blood-spot screening test

should always be followed by one of these tests for

confirmation of the diagnosis.

2) The patient should be symptomatic, i.e. should

have skeletal muscle weakness or respiratory mus-

cle involvement as observed using clinical assess-

ments (see [25]).

3) The patient should commit to regular treatment

(every other week) and regular monitoring (at

least once per year) to evaluate his/her response

to treatment.

4) The clinician should commit to regular treatment

and monitoring.

5) The patient should have residual skeletal and res-

piratory muscle function, which is considered

functionally relevant and clinically important for

the patient to maintain or improve.

6) The patient should not have another life-threaten-

ing illness that is in an advanced stage, where

treatment to sustain life is inappropriate.

Stopping treatment should be considered for any

one of the following reasons:

1) The patient suffers from severe infusion-associated

reactions that cannot be managed properly.

2) High antibody titers are detected that significantly

counteract the effect of ERT.

3) The patient wishes to stop ERT.

© 2017 EAN
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4) The patient does not comply with regular infu-

sions or yearly clinical assessments.

5) The patient has another life-threatening illness

that is in an advanced stage, where treatment to

sustain life is inappropriate.

6) There is no indication that skeletal muscle func-

tion and/or respiratory function have stabilized or

improved in the first 2 years after start of treat-

ment, as assessed using clinical assessments (see

[25]).

N.B. If after stopping treatment the disease deteri-

orates faster than during treatment, restarting

ERT can be considered.

Continuation of ERT can be considered during

pregnancy and lactation.

Discussion

This is the European Pompe Consortium’s consensus

recommendation for starting and stopping ERT in

adult patients with Pompe disease. It is based on the

long-standing clinical experience of 34 experts from 11

European countries and the available evidence

reported in the literature. The experts involved in this

recommendation all have extensive experience in treat-

ing patients with Pompe disease, and care for large

numbers of patients.

Enzyme replacement therapy became available for

patients in Europe and the USA in 2006. Studies in

neonates showing improved survival were key to mar-

ket approval [3,6,55]; not many data on adult patients

were available at the time. The placebo-controlled

LOTS trial, which studied children and adults with

Pompe disease started in 2005/2006. In the 10 years

since then a large amount of evidence has been

accrued on adult patients suggesting that ERT is ben-

eficial in this group. Although almost all studies are

observational in nature, the relatively large number of

patients studied and the comparison to disease pro-

gression without treatment included in a few of these

studies provide substantial evidence for the beneficial

effect of ERT in adult patients with Pompe disease.

The average follow-up during treatment was 2–3 years

in the reported studies. Studies reporting a longer fol-

low-up are required to further assess the effects of

long-term treatment with ERT.

Studies indicate that there is individual variation in

the effect of treatment and it has been suggested that

starting treatment early is beneficial. Although more

severely affected patients are likely to have a higher

degree of muscle damage and have already lost some

functional abilities, they are not necessarily unrespon-

sive to therapy and have been shown to improve

under ERT. At present, there is a lack of verified

prognostic factors to help identify which patients

would benefit more or less from treatment or when

treatment is no longer useful. Such knowledge is key

to a sensible implementation of ERT. Further

research on prognostic factors is needed, but requires

large-scale studies, which can only be achieved by col-

laborating internationally. The European Pompe Con-

sortium intends to work together on such studies.

There are many commonalities between this recom-

mendation and published national guidance and prac-

tice. For example, all countries and published

guidance require a confirmed diagnosis and presence

of symptoms to start treatment. The exact specifica-

tion of which tests should be used to confirm a diag-

nosis differs somewhat. Our recommendation is that

the diagnosis of Pompe disease is based on enzymatic

testing and/or genetic confirmation. A positive dried-

blood-spot result, however, should always be con-

firmed by another test [33].

Although no previously published guidelines suggest

that pre-symptomatic patients should be treated, some

indicate that treatment can be considered in pre-symp-

tomatic patients with abnormal muscle imaging or

biopsy results [20,22]. Although there is currently no

evidence to show whether pre-symptomatic patients

benefit from treatment, and it has been shown that

they may remain pre-symptomatic for years [36,37],

such patients may already be losing muscle mass,

which they may not be able to regain. It is thus

important to obtain more evidence to assess whether

such patients would benefit from treatment, but the

high drug costs may hamper such studies.

Several national practices and published recommen-

dations do include some criteria for withdrawing

treatment [20–22,24,56], but none mention the detec-

tion of high antibody levels against alglucosidase alfa

that counteract the treatment effect as a reason to

stop treatment. The effect of antibodies does seem to

be much higher in infants than in adults [49]. Most

also specify that patients should be followed to moni-

tor the treatment effect, but not all consider the lack

of a treatment effect to be a reason for stopping treat-

ment. The requirement that patients and doctors com-

mit to the regular follow-up is an important element

of the recommendation, and was first included in the

UK and Brazilian guidance.

Future consortium activities and research priorities

The consortium will review these recommendations

every 2 years. For this purpose new evidence will be

assessed and discussed at consortium meetings. The

most urgent research priorities are to determine the

effect of long-term treatment and gain insight into
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prognostic factors. Future studies should aim to incor-

porate the minimal set of outcome measures and

include supine FVC in addition to FVC in a sitting

position.

Conclusion

This is the first European consensus recommendation

for starting and stopping ERT in adult patients with

Pompe disease. It is based on the extensive experience

of experts from different countries.
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taux de Paris, Paris, France; Dr Karl-Eugen Mengel,

Johannes Gutenberg University Mainz, Mainz, Ger-

many; Dr Tiziana Mongini, Department of Neuro-

sciences, University of Torino, Torino, Italy; Prof.

Wolfgang Muller-Felber, Ludwig-Maximilians-Univer-

sity, Munich, Germany; Dr Giancarlo Parenti, Fed-

erico II University, Naples, Italy; Dr S. Ignacio

Pascual Pascual, Servicio de Neuropediatria, Hospital

Universitario La Paz and Departamento de Pediatria,

Universidad Aut�onoma de Madrid, Madrid, Spain;

Dr W. Pim Pijnappel, Erasmus MC, Rotterdam, the

Netherlands; Dr Nicolai Preisler, Copenhagen Neuro-

muscular Centre, Department of Neurology, Rigshos-

pitalet, University of Copenhagen, Copenhagen,

Denmark; Dr Mark Roberts, Salford Royal NHS

Foundation Trust, Salford, UK; Prof. Kai R€osler,

Neuromuscular Centre, University Department of

Neurology, Inselspital, Bern, Switzerland; Prof. Sab-

rina Sacconi, Department of Neuromuscular Diseases,

University Hospital of Nice, Nice, France; Prof. Bene-

dikt Schoser, Ludwig-Maximilians-University, Frie-

drich-Baur-Institute, Munich, Germany; Prof. Thomas

Stulnig, Clinical Division of Endocrinology and Meta-

bolism, Department of Medicine III, Medical Univer-

sity of Vienna, Vienna, Austria; Dr Beril Talim,

Hacettepe University, Ankara, Turkey; Dr Marine

Tardieu, Universit�e Francois-Rabelais, CHRU de

Tours, Tours, France; Prof. Antonio Toscano, Depart-

ment of Clinical and Experimental Medicine, Univer-

sity of Messina, Messina, Italy; Dr Nadine A.M.E

van der Beek, Erasmus MC, Rotterdam, the Nether-

lands; Prof. Peter Van den Bergh, University Hospitals

St-Luc, Brussels, Belgium; Prof. Pieter van Doorn,

Erasmus MC, Rotterdam, the Netherlands; Prof. Ans

T. van der Ploeg, Erasmus MC, Rotterdam, the

Netherlands; Prof. John Vissing, University of Copen-

hagen, Copenhagen, Denmark; Dr Stephan Wen-

ninger, Ludwig-Maximilians-University, Friedrich-

Baur-Institute, Munich, Germany.

© 2017 EAN

14 A. T. VAN DER PLOEG ET AL.


