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Contrast medium-associated nephropathy------_ ..- -.•..•...-~----......-..,.... ..,--.

Parfrey PS, Griffiths SM, Barrett BJ, Paul MD, Genge M,
Withers J, Farid N, McManamon PJ. (Departments of
Nephrology and Endocrinology, Department of
Medicine and the Department of Radiology, Health
Sciences Center, Memorial University, St. John's, NF
AlB 3V6, Canada.) Contrast material-induced renal failure
in patients with diabetes mellitus, renal insufficiency, or
both: A prospective controlled study. N Engl J Med
1989;320:143-9.

SUMMARY
This prospective study, carried out between 1985 and 1987,
examines the risk of renal failure in patients receiving intravenous
contrast medium for diagnostic radiological studies. This is the
first investigation of its kind to include a large control group and
it reviews the potential for nephrotoxicity in patients with risk
factors of established diabetes and pre-existing renal insufficiency.
All the patients were from the Health Sciences Center of Memorial
University in St. John's, Newfoundland. Subjects were assigned
to study groups based on a previous history of diabetes mellitus
or renal insufficiency (defined as a serum creatinine level greater
than 150!Lmolper litre). A total of 220 subjects receiving contrast
medium as part of their radiographic procedures formed the
treatment group, while 268 patients undergoing non-contrast
imaging studies formed the control group. Three groups
evolved: diabetic patients with no renal insufficiency (85 contrast
recipients, 59 controls); diabetic patients with renal insufficiency
(34 contrast recipients, 64 controls); and non-diabetic patients
with renal insufficiency (101 contrast recipients, 145 controls).
Changes in serum creatinine levels defined nephrotoxicity. In
patients without pre-existing renal insufficiency, renal injury
was classified as a rise in serum creatinine concentration above
normallimits.(120 !Lmolper litre). In all cases, acute renal failure
occurred when serum creatinine rose more than 50% by the
second day after contrast medium infusion, and renal insufficiency
developed with a 25% rise in serum creatinine concentration.

The study showed that diabetic patients without renal insuffi-
ciency did not suffer renal failure or insufficiency after contrast
medium infusion. Among the diabetic patients with renal insuffi-
ciency, 8.8% (95% confidence interval, 1.9% to 23.7%) suffered
renal failure or insufficiency after receiving contrast medium,
compared to 1.6% of patients in the control group. Although
6.4% of non-diabetic patients with established renal insufficiency
suffered a mild exacerbation of insufficiency after contrast
medium administration (95% confidence interval, 2.4% to
13.4%; in the control group 1.5% developed renal insufficiency),
no clear relation between initial serum creatinine level could be
established; nor did any patient require dialysis. Thus, of all
patients with renal insufficiency (diabetic and non-diabetic),
7.0% (95% confidence interval, 3.2% to 12.8%) developed
renal insufficiency which could be attributed to contrast medium
infusion, while 1.5% of their counterparts in the control group

developed renal failure. Thus, the risk of acute renal insufficiency
due to contrast medium was 5.5%, and the relative risk of acute
renal insufficiency associated with contrast medium administration
was4.7%.

COMMENTS
While some authors attribute severe renal toxicity to
intravenous infusion of radiographic contrast medium, 1

few studies of this complication in recent years have
included appropriate control groups, or analysed other
causes of renal failure which may have coincided with the
episode of radiographic imaging.>? This prospective
study attempts to improve on previous investigations by
creating control groups, assessing relative and attributable
risk of contrast medium-induced nephropathy by statistical
analysis (including 95% confidence intervals for each
group). It also accommodates special circumstances of
post-infusion acute renal insufficiency which could be
readily attributed to other causes such as ureteral obstruc-
tion following renal biopsy, cardiogenic shock with acute
tubular necrosis and dehydration. In addition, some
analysis of the type and quantity of contrast medium used
was attempted.

The authors recognize that non-randomization of the
treatment and control groups is a methodological problem
in the design of their study. The patients were referred to
the Health Sciences Center for specific diagnostic pro-
cedures directed by their primary physicians, and no
pre-treatment, random assignment or uniform radio-
graphic procedure could be arranged. However, all
patients underwent identical examination (including
serum creatinine levels and assessment of diabetes) and
were followed up extensively. The demographic and clinical
characteristics of the group infused with contrast medium
compared favourably with the control group.

The results challenge some prevailing notions. The
authors determined a 5.5% risk of renal insufficiency
attributable to contrast medium infusion, corresponding
to a relative risk of 4.7. These values are lower than those
determined in previous studies.v" In this study the risk of
contrast medium-induced nephropathy among patients
with diabetes and chronic renal insufficiency was con-
siderably lower than the risk assessed in similar patient
populations by other investigators.s-'

The authors challenge the role of certain factors (such
as the total dose of contrast medium administered, extent
of pre-existing renal impairment and the type of contrast
medium used-non-ionic, low-osmolar versus conventional
ionic, high-osmolar) which allegedly contribute to contrast
medium-induced renal failure. They conclude that no
statistically significant relationship exists between any of
these factors and the development of renal failure.

In summary, the study affirms the minimal risk of contrast
medium-associated nephropathy for diabetic patients
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with normal renal function and for non-diabetic patients
with pre-existing renal insufficiency. In addition, while
there is a higher risk of mild nephropathy for non-diabetic
patients with chronic renal insufficiency, the risk is lower
than previously reported.
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Autotransfusion aft.~r cardiac operations---- ----
Hartz RS, Smith lA, Green D. (Division of Cardio-
thoracic Surgery, Department of Surgery and the
Atherosclerosis Program, Department of Medicine, North-
western Memorial Hospital, and The Rehabilitation Insti-
tute of Chicago, Northwestern University Medical
School, Chicago, Illinois.) Autotransfusion after cardiac
operation. Assessment of hemostatic factors. J Thorae
Cardiovase Surg 1988;96:178-82.

SUMMARY
Twenty-one patients undergoing coronary bypass grafting for
the first time had haematological studies to evaluate the efficacy
of autotransfusion. After operation, the mediastinal and pleural
drains were attached to the inlet port of a cardiotomy reservoir
which was connected to a Sorenson suction apparatus, the pump
tubing being attached directly to a peripheral intravenous line.
The fibrinogen, fibrinopeptide A and B~ 15-42peptide levels in
the shed blood indicated defibrination before collection and it
contained no gross clots. Infusion of 500 to 1860 ml (mean 810
ml) of reservoir blood did not affect the levels of factor VIII,
fibrinopeptide A and B~ 15-42 peptide but fibrinogen levels
increased from 254 to 395 mg/dl (p<O.OOl). Only 6 of the 21
patients needed bank blood. The authors conclude that extensive
coagulation occurs in the mediastinum before blood is collected,
and this blood could be safely infused and that the use of blood
from the cardiotomy reservoir was a safe and inexpensive
method of autotransfusion after coronary artery bypass grafting.

COMMENTS
Blood loss after cardiac operations' continues to cause a
major drain on blood banks and consumes up to 3.7% of
hospital and 2% of community blood resources.?

Recently, autologous blood transfusion has generated
considerable worldwide interest due mainly to the risk of
donor blood transmitting infectious diseases such as
hepatitis and AIDS. Earlier studies in the United States
found that serum hepatitis developed in about 2.8% of
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patients who had undergone cardiovascular surgery and
been given banked blood.?

In many centres in the United Kingdom, pre-bypass
phlebotomy for post-bypass reinfusion has become
routine practice." However, re-transfusion of shed
mediastinal blood is practised only in four major cardio-
thoracic surgical centres. This method was first described
by Schaff et al. in 19785 using the Sorenson autotransfusion
system. Although the blood collected was defibrinated, it
contained more platelets and clotting factors than bank
blood and was safe-it showed no evidence of disseminated
intravascular coagulation and did not induce fibrinolysis.
Using autotransfusion the requirements for bank blood
were reduced by 50%.5 This method has since been shown
to be safe not only in patients after coronary artery bypass
grafting? but also in patients after valve replacements.l-?
The increasing familiarity with this technique will help in
reducing the requirement for bank blood after cardiac
surgery.
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