The Effects of Glucocorticoids on Metabolic Balance of Diabetics! (34223)
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Daily glucocorticoid administration in high
doses is known to evoke serious negative ni-
trogen and calcium balances (1-4). Alternat-
ing corticoid therapy in nondijabetic subjects
is associated with increased nitrogen excre-
tion on the medication day. When glucocorti-
coids are given as a single high dose on
alternating days (5), serious negative nitro-
gen balances are not encountered although
some increase in nitrogen excretion is noted
on treatment days. These conclusions (5)
were derived from studies on nondiabetic pa-
tients. Since it is sometimes necessary to ad-
minister glucocorticoids to diabetic patients,
the following studies were designed to test
the effect of such alternating dosage on the
metabolic balance of diabetic subjects.

Methods. The subjects were a group of
insulin-dependent diabetics studied on the
metabolic ward. Balance periods were of
7-days duration and were initiated after a
preliminary period of regulation on diet and
insulin. Alternating carmine and brilliant
green stool markers were used. Stools, urines,
and sample diets were ashed and the content
of nitrogen, sodium, potassium, and calcium
was determined on the AutoAnalyzer. Bal-
ance data were calculated by the methods of
Reifenstein ef al. (6).

After the base-line periods, the subjects
were started on a regimen of a single dose of
prednisone of 50 or 75 mg every other day.
After a period of re-regulation of the diabe-
tes, the balance periods were repeated.

Results. Balance data for nitrogen, sodium,
potassium, and calcium are shown in Table
I. The only significant difference for each
group with treatment was a mean increase in
negative nitrogen balance of 8.80 g/week in
the group treated with 75 mg of prednisone.

1 Supported by USPHS Grant RR-67.
2 Traince in Metabolism, USPHS Grant A-5051.
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Fic. 1. The nitrogen balance means for vari-
ous periods before and during treatment are
shown for the patients receiving 50 mg of pred-
nisone and for those receiving 75 mg of pred-
nisone every other day. The only significant
mean difference was that between the pretreat-
ment and the posttreatment period in the group
receiving 75 mg of prednisone.

Twelve of the 20 patients showed a more
negative nitrogen balance with treatment;
while 8 showed a more positive balance. Only
4 patients converted from a positive to a
negative nitrogen balance on treatment.
When examined according to periods (Fig.
1), the nitrogen balance reached a nadir at
the third treatment period in the 50 mg
group and in the first period in the 75 mg
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Fic. 2. The calcium balance before and during
treatment with prednisone is shown for the
group receiving 50-75 mg of the drug. Mean
differences are not significant for the group.

group, after which it improved slightly.

Calcium balance folowed a similar pattern
(Fig. 2) although mean differences were not
significant. Four of the patients reverted
from a positive to a negative balance.

Great variability in state of balance viti-
ated the significance of the group differences.
This variability was seen to a similar degree
in both the pretreatment and treatment peri-
ods and appeared to be related more to the
labile diabetic state of the patients than to
the treatment per se.

Discussion. The metabolic balances were
quite variable, which appeared related to the
lability of the diabetic state. Although in
some cases there was a greater negative nitro-
gen balance on prednisone therapy, in others
there was actually a greater positive balance
so that the mean changes for the group were
not significant. Attention should be given to
the occasional patient in whom a persistent
negative nitrogen balance results. The lack of
serious negative nitrogen balance in most of
these patients on alternating prednisone
therapy is in contrast to the well-known
effect of continuous glucocorticoid therapy in
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this respect. In a few of the patients an
increased nitrogen excretion was noted on
prednisone treatment days. Similar findings
were noted with the calcium balance. Varia-
ble changes were noted in the sodium and
potassium balances reflecting intra- and ex-
tracellular fluid shifts but these for the entire
group were not consistent and did not reflect
any mean change of significance. The varia-
bility in the metabolic balance of these dia-
betic patients is in contrast to the stability of
nondiabetic patients under similar condi-
tions on this ward (7).

It would appear that prednisone can be
given in this fashion to most diabetic patients
without any serious worsening of nitrogen
and calcium balances; however, such conclu-
sions should be modified for the individual
patient where unfavorable effects may ap-
pear. In general, but not always, the 75-mg
dose of prednisone tends to augment the un-
desirable effects on diabetic regulation and
nitrogen balance while with the 50-mg dose
these effects are usually minimal.

Summary. The effects of a single high dose
of prednisone on alternate days on the meta-
bolic balance of 20 diabetic subjects was
studied. Only four subjects converted from a
positive to a mnegative nitrogen balance. No
consistent trend was noted in balances of
sodium, potassium, and calcium.
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