Question and Answer
Enzyme Activity:
Diagnostic Uses, Best
Practices, and Other
Questions

Background: Pompe Disease is caused by the partial or complete lack
of the enzyme acid alpha-glucosidase (GAA). The following Question
and Answer is meant to explain the role of GAA activity in Pompe for
diagnosis, what your GAA levels mean, especially in the context of the
tissue (blood, skin or muscle), and what GAA levels can tell you.

Q. How is GAA activity tested?
A. There are multiple ways that your GAA activity can be measured. Some of them are more

accurate/sensitive than others.

1. Dried Blood Spot Test: The blood-spot test is primarily designed as an initial screening test,
but may be used to diagnose in some cases. The method is not sensitive enough to
distinguish between IOPD and LOPD and has to be accompanied in all instances by a second
confirmatory test. Confirmatory testing is generally done through GAA gene sequencing or skin
biopsy.

2. Blood test: White Blood Cells (leukocytes) can be used by a qualified laboratory to measure
your GAA activity. To measure GAA activity in white blood cells (and all blood-based assays),
a drug named acarbose needs to be added to the reaction mixture to make sure that only
GAA activity is measured.

3. Skin Biopsy: A small piece of skin is collected under local anesthesia. The piece of
skin is used to create a culture through a process that takes several weeks. These
cultured skin cells are the best source for accurately measuring the acid alpha-
glucosidase activity and can accurately distinguish between IOPD and LOPD. They
can also serve as DNA source and be used in all kind of other assays. However, not all

laboratories are able to develop cultures from skin biopsies and it is a time-
consuming process to develop cultured fibroblasts.

4. Muscle Biopsy: Muscle biopsies are not routinely taken to measure the acid alpha-
glucosidase (GAA) activity. The procedure is performed under local anesthesia and is more
invasive than a skin biopsy. The biopsy is optimally suited for inspecting the muscle
microscopically for structural abnormalities. For instance, glycogen storage can be observed in
Pompe disease. The method is less suited for measuring the alpha-glucosidase (GAA) activity
since local differences in muscle structure and tissue domage can have an effect on GAA

activity.
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Q. When is GAA activity usually tested?

A. GAA activity is used as part of the diagnostic process. Before the start of
Enzyme Replacement Therapy (ERT) is the only time that a patient's own GAA
activity can be accurately measured. Following the start of ERT your GAA activity
will be raised due to ERT. The effect of ERT on GAA activity levels may vary
depending on how the activity is measured. There is no universally accepted
method of measuring GAA activity.

Q. Can my inborn GAA activity (ie GAA activity that is result of my genetic
mutations) be increased, for example, through diet and/or exercise?

A. There is no evidence that a meaningful increase in GAA activity can be
achieved by diet or exercise without ERT. Your genetic mutations and DNA dictate
the level of GAA activity that you are born making. This cannot be changed.
However, following the start of ERT, which infuses the GAA enzyme into your body
it may appear that your GAA activity has increased in blood. However, the
increase is due to the introduction of GAA through your ERT, and not as a result of
the GAA that your body creates on its own.

Q. | thought that ERT only stayed in my body for a very short time (less than a day) ? How would it
still affect my GAA activity level a week later?

A. It depends on the sample source that you are using for measuring the GAA activity. If you are
measuring the level of GAA activity in plasma (plasma is blood minus cells), that is true. The GAA
provided through your infusions will only stay in the plasma for a few hours. However, GAA is quickly
taken up by white blood cells (leukocytes). In the white blood cells, the GAA that you receive through
infusions can survive for several days. By one week post-infusion, even if most of the GAA from your
infusion has left the white blood cells, trace amounts may still be present which could make it
appear that your inherited GAA activity has increased when it is, in fact, a result of the infusions.

Q. Can GAA activity be used to distinguish between Infantile-Onset Pompe (IOPD) and Late-Onset
Pompe (LOPD)?

A.In some cases, yes. GAA activity from a skin biopsy is the best choice to distinguish between IOPD
and LOPD. However, it must be done by an experienced laboratory. Also, with LOPD, GAA activity does
not always indicate how early symptoms may start and may be very low and similar to what is
found in IOPD.

Q. Is my GAA activity in blood cells a good way to measure the effectiveness of ERT?
A. No, it is not. The activity of GAA in the white blood cells is not directly connected to the level of
GAA activity in the muscle cells where it is needed.

Q. Where can | find in-depth information on the measuring of the acid alpha-glucosidase (GAA)
activity using the various methods described?
A. One article is:

e Monica Y. Nifio, Mark Wijgerde, Douglas Oliveira Soares de Faria, Marianne Hoogeveen-
Westerveld, Atze J. Bergsma, Mike Broeders, Nadine A. M. E. van der Beek, Hannerieke J. M. van
den Hout, Ans T. van der Ploeg, Frans W. Verheijen & W. W. M. Pim Pijnappel. Enzymatic diagnosis
of Pompe disease: lessons from 28 years of experience. European Journal of Human Genetics
2021.

o https://www.nature.com/articles/s41431-020-00752-2
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