‘Treatment Regimen

e Mild - .16 mmol/kg over 4-6 hr
* Modcrate - .32 mmol/kg over 4-6
* Severe - (.64 mmol/kg over 8-12 hr
~ K+ < 4 mByl, KPO, given
— K+ > 4 mEg/L, NaPO, given

Clark, Sacks, et al. Grit Care Med 1995,23:1504-11.
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o (€ - .16 mmol/kg % 4-6 FHH
o JIFREE - 0.32 mmol/kg % 4-6 K]
* =% - 0.64 mmol/kg % 8-12 HHE]
— K+ <4 mEg/L, KPO, 1555
— K+ » 4 mEy/l, NaPO, #1545

Clark, Sacks. et al. Crit Care Med 1995:23:1504-11,

Each patient received one intra-
venous phosphorus bolus dose,
based on the assigned category of
hypophosphatemia, according to
a graduated dosing scheme: 0.16
mmol/kg (mild), 0.32 mmol/kg
(moderate), or 0.64 mmol/kg (se-
vere). The dose of intravenous
phosphorus was infused over 4 to
6 hours (in mild to moderate
groups) or 8 to 12 hours (in the
severe group). Patients with a se-
rum potassium concentration of <
4 mmol/L received the potassium
phosphate salt, whereas patienis
with a potassium concentration >
4 mmol/L received the sodium
phosphate salt.
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Patient Demographics

® 67 of 78 pts completed
the protocol

® 63 of 67 pis (84%) were
ICU patients

© 31 pts with mild, 22 pts
with moderate, and 14
pts with severe

hypophosphatemia

Clark, Sacks, et al. CHit Care Med 1995,23:1504-11.
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Qlark, Sacks, @ al. Crit Care Med 1995:23:1504-11.

Sixty-seven patients completed
the protocol. There were 31 pa-
tients with mild hypophospha-
temia, 22 patients with moderate
hypophosphatemia and 14 pa-
tients with severe hypophos-
phatemia.
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Phosphorus Concentrations over time
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Clark, Sacks. et al. Crit Care Medd 1995,23:1504-11.

Serum phosphorus concentra-
tions increased significantly (p <
0.001) in all groups after the
phosphorus bolus: 2.6 = 0.6 to
3.3 = 0.6 mg/dL (0.84 = 0.19 to
1.1 = 0.19 mmol/L) for the mild
group; 1.9 = 0.6 to 2.7 = 0.6
mg/dL (0.61 = 0.19 to 0.87 =
0.19 mmol/L) for the moderate
group; 1.3 = 0.8 to 23 = 0.8
mg/dL (0.42 = 0.26 to 0.74 =
0.26 mmol/L) for the severe
group. There were no clinically
significant  changes 1n  se-
rum/blood calcium, albumin,
urea nitrogen, or crealinine con-
centrations and no adverse reac-
tions to the phosphorus regimens
throughout the 3-day study pe-
riod.
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PO, Replacement in Critically ILL
Pts on SNS

“The graduated dosing scheme of
phosphorus replacement therapy is both
safe and efficacious in patients receiving

- specialized nuirition support™
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We concluded that this graduated
dosing scheme of phosphorus re-
placement was both safe and effi-
cacious in patients receiving
specialized nutrition support.
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Several mechanisms may account for
hypophosphatemia observed during ad-
ministration of specialized nutrition sup-
port. Increased requirements for ATP
synthesis and tissue anabolism in the re-
covering undernourished patient contrib-
ute to an intracellular shift of
phosphorus. Aggressive refeeding with
excessive intravenous glucose may cause
a glucose-induced osmotic diuresis and
increased urinary losses of phosphorus.
Pharmacotherapy may account for a de-
crease in phosphorus concentrations
through a variety of mechanisms. Alu-
minum antacids have long been known
to be very effective phosphorus binders
in the gastrointestinal tract. Drugs such
as theophylline and diuretics have been
implicated in causing hypophosphatemia
by reducing renal reabsorption of phos-
phorus. Hyperphosphatemia occurs rela-
tively infrequent in patients unless renal
insufficiency is present. Intravenous fat
emulsions have been implicated as a
cause of this disorder. The egg phospho-
lipid in the intravenous fat emulsion was
identified as a source for providing ele-
mental phosphorus to a patient. Hyper-
phosphatemia may also result from the
use of phosphate containing agents, such
as Fleets Phosphate enemas and clinda-
mycin phosphate.
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It is seldom remembered that su-
cralfate contains an aluminum
cation in its structure and can
bind to dietary phosphate pre-
venting its absorption.
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Drug-induced Hypomagnesemia

» Hemutology/Oncology
patients at risk due 1o
— amphotericin B
— cisplatin
— cyclosporin A

* Post-op/cardiovascutar
paiients at risk due for:

— antnoglycosides

— diuretics
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-- amphotericin B
— cisplatin
—cyclosporin A
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— aminoglycosides

— diuretics Ema iy

A number of medications have
been shown to cause renal wasting
of magnesium resulting in pro-
found hypomagnesemia. Most
drugs associated with this alterati-
on can be restricted to two major
patient  populations:  hematol-
ogy/oncology patients who receive
medications such as amphotericin
B, cisplatin, or cyclosporin A. The
second group is postoperative or
cardiovascular patients who re-
ceive medications including ami-
noglycosides, loop, or thiazide
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been reported to cause urinary
magnesium wasting following their
administration. Concurrent admin-
istration of these pharmacologic
agents with specialized nutrition
support will invariably result in
moderate to severe hypomagnese-
mia if only standard doses of mag-
nesium are given.
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Distribution of Body Mg

1C M+

Bone Mg+

2% 3% 67%

« Mg is primariiy an intracctiular cation
« Mononuclear blood cell Mg may be a better index

Mg DR

Bone Me+

IC Mg+

EC Me+

2% 31% 6%
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« B iailiach Mg 3. b 5 3ifEiE

Magnesium is another predomi-
nantly intracellular ion, like
phosphorus, that is needed as
new cells are synthesized during
the administration of specialized
nutrition support. Thus, these
patients need to be monitored
very carefully and supplemental
magnesium is usually required.
Because the majority of total-
body magnesium is not in the se-
rum and the kidney has a low
threshold for magnesium, some
investigaiors questioned
the use of serum concentrations
of this cation for assessment of
magnesium homeostasis in clini-
cal practice. It has been sug-
gested that mononuclear blood
cell (MBC) magnesium is a bet-
ter indicator of intracellular
compartments and total-body
magnesium status than are tradi-
tional serum concentrations.
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MBC Mg in Critically ILL HypoMg
Patients

Sacks et al. Nuinition 1997:13(303-8).

* 10 consecuive critically 1l pts, Mg < 1.5 mg/dL. (0.6
mmol/L)

¢ Assignment of groups
— Moderate hypoMg: 1.1 -1.5 mg/dL{0.5-0.6 mmol/L)
—Severe hypoMg: < 1.0 mg/dL. (< 0.4 mmol/L)
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Sacks et al. Nutntion 1997:13(203-8).
10 ZDESFELZE, Mg < 1.5 mg/dL (0.6 mmol/L)
TIN—7DE DT
— HFEEOEMg 1.1 -1.5 mg/di(0.5-0.6 mmol/L)
- EE{RMg < 1.0 mg/dL. (< 0.4 mmol/L)

We have previously published re-
search that evaluated the effects of
intravenous magnesium replace-
ment therapy on MBC content and
serum magnesium concentrations
in critically ill hypomagnesemic
patients. Ten consecutive adult pa-
tients admitted to the trauma inten-
sive-care  unit  with  serum
magnesium concentrations < 1.5
mg/dL (0.6 mmol/L) were studied.
Patients were stratified into one of
two groups based upon their meas-
ured serum magnesium concentra-
tion: moderate hypomagnesemia, >
1.0 - 1.5 mg/dL (> 04 -0.6
mmol/L), or severe hypomagne-
semia, = 1.0 mg/dL (=< 04
mmol/L).
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Treatment Regimens

o>
T

Moderate Severe
(.5 mmol/kg MgSO, 0.75 mmol/kg MgSO,
over 24 hr over 24 hr

Sacks et al. Nutrition 1997. 13(303-8).

ST
Mg %

iERE ey
0.5 mmolkg MgSO,  0.75 mmol/kg MgSO,
EMBFSCEYE & 24NECRY

Sacks et al. Nutrition 1997:13(303-8).

Patients with moderate and
severe hypomagnesemia  re-
ceived 0.5 and 0.75 mmol/kg of
intravenous magnesium sulfate,
respectively. The dose of mag-
nesium sulfate was diluted in
250 ml. of normal saline or
dextrose 5% in water and ad-
ministered as a continuous infu-
sion over 24 hours, delivering no
greater than 8 mEqg/hour of
magnesium sulfate.
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Serum magnesium concentra-
tions increased significantly
from baseline to 48 hours (0.5 =
0.1 to 0.8 to 0.2 mmol/L).
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Mg Replacement in Critical IHiness

“Aggaressive doses of 1V MgSO, increase
serum Mg concentrations but do not
significantly change MBC Mg
concentrations in critically ill

hypomagnesemic patients”
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Inadequate magnesium supple-
mentation doses or hormonal
alterations may have interfered
with the intracellular regulation
of magnesium content.
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Lipid Vehicle Medications HEE 5553 AR
Medication Usual Dese keal/dose ) WEORE keal/dese
Propofol 5-Somegkg/min 45504 Propofol S-SOmeghkgimin 48504
Ambisome $ myke/d 19 Ambisore 5 mg/ke/d 19
Abelcet 5 muka/d 315 Abeloet 5 mg/kgd 3.15
Ampho B 05 mgkgid 140 Ampho B 05 mgke/d 140
with Intralipid with Intralipid
Sacks a1 al. Ann Pharmacother 1997:31:121-11. Sacks e al. Ann Phamwcother 1997,33:121-11.
The nutritional effects of drug vehi- E#HFIZSEN5MEHIC L B HKE
cles may also have an impact on the FHRS T-EEBEFICBIT 2=

delivery of specialized nutrition sup-
port in critically ill patients. The in-
travenous general anesthetic agent
propofol, which has sedative and
anxiolytic properties, 1s formulated in
a 10% lipid emulsion in the United
States. This vehicle provides the pa-
tient with 1.1 calories for each milli-
liter of propofol emulsion. When
used several days in a critically ill
patient, propofol can provide signifi-
cant fat calories and this should be
taken into consideration when calcu-
lating the patient’s nutritional support
requirements. For example, propofol
administered within recommended
dosing guidelines of  5-50
mecg/kg/min can supply between 48
to 504 additional fat calories per day.
Prudent use of this drug and down-
ward adjustment of lipids in paren-
teral nutrition or use of low-fat
enteral formulas may help minimize
excessive fat administration. Other
lipid formulations of drugs, such as
those available for amphotericin B,
do not provide a clinically important
number of fat calories.
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Summary

* Varous antibiotics decrease calonic
consumption by interfering with Gl tolerance

* Knowledge of clinically significant drug
interactions can help identify and prevent
metabolic alterations
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Drugs and nutrients can potentially
interact in many different ways. It 1s
prudent to be aware of medications
that may interfere with fluid and
electrolyte balance or gastrointestinal
tolerance when one is prescribing
specialized nutrition support. Knowl-
edge of clinically significant interac-
tions and close monitoring can help
to identify trends so that early treat-
ment can prevent these metabolic
complications.

In conclusion, 1 wish to say again
how much of a privilege it is to be
able to present before you. I know I
have learned much during my visit
and I hope that I have been able to
contribute useful information that
will assist you in the care of your pa-
tients. 1 would be pleased to answer
any questions about specialized nu-
trition support and the role of the
pharmacist in the American health
care system. Thank you.
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“Changing the Face of Pharmacy Practice”
(A O ER)

“Pharmacy Practice in the United States”

(BREIZ BT % MR )

by Bruce R. Canaday, Pharm. D.,
Coastal Area Health Education Center
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