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box regarding cooking may be useful also to reduce potas-
sium intake from vegetables.

Figure 1 The phosphorus pyramid. Foods are distributed on six levels
and phosphorus bioavailability. Each level has a colored edge (from gree
consumption frequency, which is the highest at the base (unrestricted in
with unfavorable phosphorus to protein ratio (>12 mg/g); b) foods with fa
must be used with caution in dialysis patients to avoid excessive potassium
excessive energy intake; e) sugar must be avoided in diabetic or obese
dialysis therapy and who need protein restriction but a high energy in
Finally, the use of protein-free products is targeted to
CKD patients not on dialysis therapy who need protein
restriction but a high energy intake.
The second level mainly includes vegetable foods, richer

in phosphorus but mainly as phytate, hence with less
intestinal absorption: cereals (white bread, pasta, rice,
cornflakes) or legumes (peas, broad beans, soy). The sug-
gested intake is 2–3 servings per day.
The third level includes foods of animal origin: lamb,

rabbit, ham or fish such as trout, tuna fish, cod, hake,
sole are indicated on account of their relatively low
phosphorus to protein ratio.
A special warning regards farmed fish, as they are usually

fed with flour and preparations rich in bioavailable phos-
phorus to promote rapid growth, resulting in sharply in-
creasing the phosphorus content in the edible parts. Milk
and yogurt are also in this section: they have high phos-
phorus content but one portion a day does not significantly
influence the total amount of dietary phosphorus. The sug-
gested intake is no more than 1 serving per day.
The fourth level shows foods with higher phosphorus
to protein ratio. These include various products such as

n the basis of their phosphorus content, phosphorus to protein ratio
to red, through yellow and orange) that corresponds to recommended
ke) and the lowest at the top (avoid as much as possible). a) foods
able phosphorus to protein ratio (<12 mg/g); c) fruits and vegetables
ad; d) Fats must be limited in overweight/obese patients, to avoid
atients; f) protein-free products are dedicated to patients not on
e.
turkey, offal (liver, brain) and shrimp, squid, salmon, and
soft cheeses. The suggested intake is one serving per
week.
The fifth level contains foods with very high phos-

phorus content such as nuts, yolk and hard cheeses.
The suggested intake is no more than 2–3 serving per
month.
The top of the pyramid, the sixth level, includes foods

with phosphorus-containing additives (cola beverages,
processed meat, processed cheese), which should be
avoided as much as possible.
The boxes on the right provide further information and

are intended to allow the pyramid to be tailored to the
individual patient: namely, specific foods may be added
(in the empty spaces in the boxes on the right) during
counseling, based on phosphorus content, phosphorus to
protein ratio, and bio availability [6-8].
The boiling pot on the left side suggests boiling as the

best cooking method to reduce the phosphorus content.
The box provides the suggestion that boiled food can be
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