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Tetracycline and Blood Urea

Drugs of the tetracycline group cause a rise of blood urea.l 2
Patients with stable chronic renal failure may be precipitated
into terminal renal failure when they are treated with these
antibiotics.

Drugs of the tetracycline group can produce a rise in the
blood urea of people with normal kidneys. M. E. Shils3
gave tetracycline hydrochloride 1-2g/day by mouth to eight
patients with normal renal function. The blood urea nitrogen
rose in seven of the eight. Because the plasma creatinine did
not change he concluded that the rise of blood urea nitrogen
was due to the known antianabolic effect of tetracycline on
amino-acid incorporation into protein. H. Roth and col-
leagues* reported that two out of six healthy male volunteers
showed impairment of urine-concentrating ability when given
demethyl-chlortetracycline by mouth. In these two volunteers
there was concomitant polyuria and in one a rise of blood
urea.

With normal renal function the biological half-life of tetra-
cycline is 85 hours.> In patients with severe renal failure it
is between 57 and 108 hours, and tetracycline blood levels
are high.35 In one patient described by Shils? therapeutic
levels were still present eight days after stopping the drug.
It is not surprising, therefore, that toxic effects of tetracycline
are common in chronic renal failure. In 1952 J. C. Bateman
and her colleagues,? looking for possible antimitotic effects
of antibiotics on neoplastic lesions, found that in
eight of 10 patients given intravenous oxytetracycline there
was a rapid rise of serum non-protein nitrogen followed by
thirst, dehydration, hypotension, and death from renal failure.
Shils3 gave tetracycline hydrochloride by mouth to 11 pat-
ients, seven with chronic renal failure and four with “border-
line” renal function. In all 11 there was a rise of blood urea
nitrogen, and the more advanced the renal failure the greater
the rise of blood urea nitrogen. The patients also ex-
perienced a pronounced diuresis and loss of weight. Shils
concluded that when tetracycline is given to patients with
chronic renal failure the rise in blood urea is due partly to its
antianabolic action and partly to its ability to produce a sodium
diuresis. Since that time there have been sporadic reports of
the deleterious effects of both tetracycline and oxytetracycline
in chronic renal failure.5® C. R. P. George and R. A.
Evans!® showed that in addition to the rise in blood urea
there was also a rise in plasma creatinine and a fall in creati-
nine clearance.

There is no doubt that the rise in blood urea is often
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accompanied by deterioration of renal function. It is impor-
tant that this potentially lethal effect of tetracycline should
not be clouded by a comforting impression that tetracycline
produces only a harmless and transient rise in blood urea.
The deterioration in renal function is often accentuated by
the loss of salt and water produced by the nausea, vomiting,
and diarrhoea which may accompany the high blood levels
of tetracycline in chronic renal failure. It has also been
shown recently that loss of salt and water owing to admini-
stration of diuretics accentuates the rise of blood urea
produced by tetracycline.!?

These deleterious effects of tetracycline are distinct from
the rare Fanconi-like syndrome which results from the
administration of outdated or improperly stored tetracycline.
In this syndrome it has been shown that the effects are
due to anhydro-4-epi-tetracycline, which is one of the de-
gradation products of the antibiotic.12

In 1970 P. J. Little and R. R. Bailey!3 showed that doxy-
cycline, in contrast to tetracycline, oxytetracycline, lyme-
cycline, and demethylchlortetracycline, did not cause a rise
in blood urea even in patients with chronic renal failure.
Eleven patients with a blood urea of from 50 to 200mg/100
ml were given the drug and none showed a rise of blood
urea. This lack of toxicity is presumably because the serum
half-life of doxycycline in patients with advanced chronic
renal failure is the same as that in patients with normal
renal function. 1415 As doxycycline is a safe alternative there
seems to be no justification for giving other members of
the tetracycline group to patients with renal disease.
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