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Case Background1:

A 23-year-old white man was admitted to St. Luke’s Hospital in Cleveland for an evaluation of an

unexplained hemolytic anemia, hyperuricemia, and gout. He explains a lifelong history of an intolerance

to exercise. He did not walk until 15 months of age and, in his early school years, could not play in

competitive sports because of pain in his legs from the exertion. Vigorous exercise would result in

nausea, vomiting, and severe muscle cramps that would last for several hours. He gave no history of

muscle contracture or impairment. A physical examination revealed mild obesity with no muscle wasting.

There was no myotonia and muscle strength was normal. A family study including both parents and one

sibling revealed no history of exercise intolerance, but studies of phosphofructokinase (PFK-1) showed

low values in both parents and one brother. You decide to run more tests and see if the patient has a

PFK-1 deficiency.

Biochemistry:

Phosphofructokinase deficiency can result from a variety of

missense mutations in the gene responsible for encoding the PFK-1

enzyme. The inheritance pattern for PFK-1 deficiency follows an

autosomal recessive pattern with heterozygous carriers being

unaffected2. The severity and onset of the disease can vary greatly

between individuals as there are as many as 22 different mutations

known to cause the disease. PFK-1 is produced in three naturally

occurring isoforms referred to as muscle (PFK-1 M), liver (PFK-1 L), and

platelet (PFK-1 P). PFK-1 catalyzes the transfer of a phosphate group

from ATP to fructose 6-phosphate producing fructose

1-6-bisphosphate, a crucial step in glycolysis.



Clinical Findings:

Table 1: Laboratory results

RBC (million/mm3) Bilirubin (mg/dL) Glycogen
(g/100g tissue)

PFK activity

Normal 4.50 - 5.50 0.2 - 1.2 1.06 ± 0.2 55.1 ± 23.8

Patient 4.97 1.2 - 2.0 2.02 0.039

Analysis:

1. What is striking about these test results? Why is the glycogen concentration so high?

2. How would this disorder lead to the observed symptoms? How can his muscle-related
symptoms be explained by his blood work?

3. PFK-1 is important for glycolysis and pyruvate production. Propose an explanation on how this
patient has been able to live with minimal effects to his quality of life?

4. Would the symptoms be more severe if he had a PFK-1 deficiency of the liver isozyme instead of
the muscle isozyme?
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