Variables during care of adult donors that can
influence outcomes of kidney transplantation

Notice to CE enrollees:

A closed-book, multiple-choice examination following
this article tests your ability to accomplish the following
objectives:

1. Identify factors that can be altered in adult donors to
improve recipients’ outcomes of kidney transplantation
2. Discuss interventions used to maintain cardiac output
and renal blood flow that are critical to kidney function
during donor care

3. Describe clinical interventions that should be
avoided during donor care

Kidneys tolerate some variables during transplanta-
tion, such as longer ischemia and transport times,
better than other organs. This tolerance extends to
other donor characteristics noted below and permits
wider organ allocation.'? This discussion, however,
emphasizes characteristics that can be modified by
procurement coordinators during care of adult donors.

Methods

Publications from 1976 to 2004 that described
studies in which characteristics of human adult kidney
donors were related to some outcome measure(s) of
graft function or status of the recipient after transplan-
tation were obtained from the Pub Med database. Other
articles were added from the bibliographies of those
publications and the author’s files. The statistical analy-
ses used in the studies were recorded, and associations
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Publications that relate characteristics of donors to renal function of recipients are
reviewed. Most publications report retrospective observations that relate outcomes
to donor variables that cannot be altered during donor care. Factors that can be
altered in adult donors in an effort to improve recipients’ outcomes include urine
output and creatinine level. Increasing urine output to more than 100 mL/h, at least
during the hour before explantation, and returning the creatinine level to match its
serum concentration when the patient was admitted can improve outcomes. Ways
of accomplishing those goals during donor care are discussed, with emphasis on
support of renal blood flow. (Progress in Transplantation. 2005;15:219-225)
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were specifically sought between outcome measures
and characteristics of donors that could be modified
during donor care.

Results

The publications reviewed and their results are
summarized in the Table. Many were analyses of large
databases compiled by the United Network for Organ
Sharing, the Organ Procurement and Transplantation
Network, the South-Eastern Organ Procurement Foun-
dation, and historically related or similar consortia.
Those organizations selected donor criteria and out-
come measures for inclusion in their databases, and
thus those variables are the only ones available for
analysis. Authors select available criteria of interest
from those databases. Thus donor information is fil-
tered twice before publication. In addition, data entry
may be incomplete for some characteristics, thereby
eliminating other donors and/or relevant information.
The design of these studies is usually an observational
retrospective statistical comparison between selected
donor variables and outcome measures to determine
whether an association occurs more often than “by
chance.”” Two general statistical testing methods, uni-
variate and multivariate analyses, are often used. Uni-
variate calculations are used to evaluate the association
of a single variable or factor with the outcome meas-
ure(s). Multivariate analysis incorporates the possible
effect of more than 1 factor and mathematically “con-
trols” for the effect of each factor by isolating its inde-
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Donor variables and associations with adverse outcomes after kidney transplantation

Reference number and statistical analysis used

Donor variable

Studies confirming adverse effect

Studies not finding adverse effect

African American race
History of hypertension
Cold ischemia time
History of diabetes
Cause of death

3u,m; 4m; 5m; 6um; 7m
3u; 4m; 5m; 12m; 13 other
3u; 4m; 6u,m; 7m; 9u,m; 14 other 3m; 8u
4m; 6u,m; 12m; 13 other; 15 other

3u; 5m (CVA); 9u,m (CVA); 16m (CVA)

8u; 9m; 10m; 11 other
3m

3u,m; 5m
3m; 7m; 8m; 12m

Age 3u (>51 y old); 4m; 5m (>50 y old); 6u,m 20 ns
(>55 y old); 7m (>35 y old); 8u,m (>55 y old);
9u; 17m (>54 y old); 10m (>50 y old); 14 other
(>45y old, >60 y old); 16m; 13 other (>55 y old);
18 other (>50y old); 19m (>50 y old)

Body mass index or weight 3u; 4m; 8u; 9u

Sex 3u; 4m; 5m; 6m; 7m; 16u
3u; 5m; 8u,m; 13 other; 18 other

Creatinine clearance or final serum
level of creatinine

Administration of pressors
Occurrence of cardiac arrest
Hypotension or use of vasoactive

drugs
Blood type 18 other
Length of stay in intensive care unit ~ 8u; 18 other
Urine output 18 other
Proteinuria 18 other

Central venous pressure
Urinary tract infection or bacteremia

13 other; 18 other; 20ns

3m; 8m
3m; 8u; 9m; 10m; 12m; 16m; 20ns
3m; 7m; 12m; 20ns

8u
8u
8u; 9m

8m
20ns

20ns
21ns; 22ns

Abbreviations: CVA, cerebrovascular accident (stroke); statistical analyses: “m,” multivariate; “ns,” not specified; “u,” univariate.

pendent effect. Various types of multivariate analyses
may be used depending on the study question, the
variables chosen, and the outcome measures to be com-
pared. In general, a multivariate technique is considered
superior to univariate methods in defining if an out-
come is most likely a consequence of the selected
variable, that is, if a causal relationship is present.*

The table also specifies the statistical method(s)
used in the publications. Variables associated from a
univariate analysis are labeled “u”; “m” indicates an
association from multivariate analysis; “other” indi-
cates that other statistical methods were used; and
“ns” means that the statistical tests used were not
specified in the publication. An association found by
univariate methods may not be substantiated when
included in multivariate analysis.

Unfortunately for the purposes of this discussion,
most of the donor characteristics chosen, although
important for allocation decisions, are not amenable to
change during donor care (see Table). However, those
few variables that might be altered plus other issues
related to donor care are discussed here.
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Urine Output

In a 5-year prospective analysis from the South-
Eastern Organ Procurement Foundation' and a retro-
spective study from Greece,” the relationship between
the donor’s urine output before nephrectomy and the
recipient’s outcome was assessed. Grekas et al* found
no association between delayed graft function and the
donor’s final 24-hour urine output.

When the donor’s final 1-hour urine output was
greater than 100 mL, however, Lucas et al"® reported
that a higher percentage of the implanted kidneys had
better immediate function and 1-year graft survival
than when the donor’s output was lower. Urine output
in the last hour before transplantation appeared to be
more important than maximum or minimum hourly
urine output throughout earlier donor care. Unfortu-
nately, no information is provided about the percent-
age of donors who required fluid administration,
diuretics, vasopressor support, or, conversely, antidi-
uretic hormone, to achieve that benchmark urine flow.
Extreme urine output (>300 mL/h) did not show the
same benefit. The authors emphasize the obvious rela-
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tionship between supporting components of cardiac
output and ensuring renal perfusion.'®*

Serum Level of Creatinine

Serum level of creatinine reflects the filtration rate
of blood through the renal glomeruli and is a measure
of the kidneys’ ability to remove creatinine, one of the
many metabolic compounds produced in the body and
excreted through the urinary system. Creatinine level
is also considered a measure of the quantity of remain-
ing nephrons in the kidney, that is, the “renal reserve”
available to the recipient.”® Nephrons may be lost over
time as a result of hypertension, atherosclerotic vascu-
lar disease, or diabetes, thus elevating the serum level
of creatinine. Additional nephrons are usually lost
after transplantation because of rejection and other
factors. A low serum level of creatinine in the donor
indicates that the renal reserve may be sufficient for the
recipient to tolerate the anticipated loss of nephrons after
transplantation and still have adequate renal function.
The maximum level, final level, and change in level of
serum creatinine were examined by Lucas et al.® An
improving serum level of creatinine, as long as the max-
imum level was less than 2 mg/dL (176.8 pmol/L)
appeared to have a favorable effect on graft function in
recipients. Port et al,” however, found that a serum level
of creatinine that exceeded 1.5 mg/dL (132.6 umol/L)
just before explantation shortened the time to graft fail-
ure. In a retrospective study, Kouli et al* found that an
elevated serum level of creatinine (not specified) in
donors was associated with worse renal function in
recipients 2 and 3 years after transplantation.

Creatinine clearance represents the dynamic
process executed by the kidney to remove creatinine
from the blood. Some consider creatinine clearance to
be a better assessment of renal status than is serum level
of creatinine alone. Creatinine clearance is reported as
the volume of blood from which creatinine would be
removed per minute; normal creatinine clearance is
about 125 mL/min.

Most commonly, creatinine clearance is calcu-
lated from a measured 24-hour urine collection, but
estimates from shorter collection times may be used.
Creatinine clearance can also be estimated from single
blood measurements of the serum level of creatinine
by using the Cockcroft-Gault equation:

(140 — age in years) x lean body wt (kg)

Serum level of creatinine (mg/dL) x 72
This equation is intended for calculation of creatinine
clearance in men; values for women are calculated
with the same equation but the result is multiplied by
0.85 to yield the final estimated creatinine clearance.

Clinical Considerations
These publications present limited data in support
of ensuring that the donor’s urine output remains at
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approximately 100 to 300 mL/h. In the general popu-
lation of patients, the serum level of creatinine usually
reflects renal performance over a longer period than a
single hospitalization. However, among patients who
become donors, many factors during neurosurgical/
neurological and subsequent donor care may jeopard-
ize normal renal function and reversibly increase the
serum level of creatinine. Those factors include inten-
tional dehydration leading to serum hyperosmolarity;
unintentional hypovolemia while attempting dehydra-
tion; administration of mannitol, which can directly
injure renal tubular cells; and hypotension or relative
hypovolemia after vascular dilatation during the evo-
lution of brain death. The kidneys, therefore, are at
high risk for injury before and during donor care. The
challenge for procurement coordinators is to reverse
all renal injuries that might have been temporary. An
important indicator of achievable renal reserve is the
serum level of creatinine when the patient was admit-
ted. The organ procurement coordinator should strive
to at least return the serum level of creatinine to its
level at admission.

Improvement and/or maintenance of renal blood
flow is the most important goal for kidney support.
Renal blood flow depends on the factors that determine
cardiac output; namely, preload, heart rate, afterload,
and contractility. These factors are discussed elsewhere*
7 and are not reviewed further here. Other treatments,
noted below, may be important to ensure urine output
or an optimal serum level of creatinine and to avoid
potential harm.

Diuretics

Diuretics primarily produce an effect by disrupt-
ing a normal physiological process, either by causing
an unnatural osmotic burden (mannitol) or by interfer-
ing with normal reabsorption of fluids and electrolytes
in the renal tubules (furosemide and others). No pub-
lications examined treatment with diuretics to main-
tain urine output during donor care. However,
administration of diuretics should not be the first
response to decreasing urine output. Cautious admin-
istration of fluids with an appropriate colloid, crystal-
loid, or blood product and appropriate hemodynamic
monitoring should initiate therapy. Further treatment
may include diuretics if the preload is adequate, but
the dosage of diuretics should be titrated on the basis
of cardiovascular parameters and the resulting urine
output.

Diabetes Insipidus

Medications intended to decrease polyuria caused
by diabetes insipidus should be given carefully so as to
avoid an excessive reduction in urine output.” Lucas et
al" showed that maintaining donors’ urine output above
100 to 300 mL during the final hour of care did not
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increase the percentage of functioning kidneys 1 year
after transplantation. Polyuria is, therefore, not benefi-
cial. Careful titration of fluid balance by using aqueous
vasopressin or desmopressin and appropriate replace-
ment of fluids lost as urine may ensure that urine flow
is adequate while avoiding drug-induced oliguria.?*

Dopamine

Low-dose dopamine has been advocated to stim-
ulate intrarenal dopaminergic receptors so as to
improve kidney function and increase urine output.’*
Other authors** have not agreed, and although the
donor population has not been selectively studied, it
appears that the use of low-dose dopamine to increase
urine output cannot be supported.

Hetastarch

One prospective study*® has indicated that the
administration of hetastarch to donors is associated
with early failure of renal grafts, earlier need for
hemodialysis among recipients, and worse function of
the transplanted kidney 1 and 5 years after transplan-
tation.”” Similar findings in intensive care patients
reflect abnormal renal function and coagulation after
various forms of hetastarch are given.***" Other
authors** disagree. Therefore, whether hetastarch
(eg, Hespan, Hextend) should be used as a resuscita-
tion fluid should be specified in the protocol of each
organ procurement organization.

Blood Transfusion

Blood transfusion may be needed to support oxy-
gen delivery to all organs but also provides intravas-
cular fluid to support preload and potentially renal
blood flow and urine output. A variety of harmful
effects following transfusion, possibly germane to
donor care, have been identified:

* Acute lung injury up to 4 hours after transfusion;
suggested to be due to antibodies and lipids from small
amounts of plasma within packed red cell transfusions*

« Allergic hemolytic and febrile responses, sensi-
tization to platelet and white blood cell antigens, and
rare transmission of viral infections (eg, HIV, hepati-
tis, cytomegalovirus)*+

« Unspecified effects on the immune system lead-
ing to increased nosocomial infections*; although this
complication clearly influences care of patients in the
intensive care unit, it is not clear if donors would be
affected if transfusions were given after brain death

* Possibly reduced oxygen delivery to donor
organs; red blood cells stored in blood banks for more
than 15 days may not carry oxygen effectively and
may contain more circulating cytokines**

The relationship between nosocomial infection and
blood transfusion appears to depend on the white blood
cells remaining in the transfusion red cell pack. Spe-
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cially centrifuged (“leukocyte-depleted” or “leukocyte-
poor”) red cell preparations significantly reduce the
risk of nosocomial infection.* These preparations,
however, are more costly than other red cell prepara-
tions and have not been evaluated among donors.

These several issues have supported lowering the
“transfusion threshold” for critically ill patients*' to a
hematocrit of 0.23 unless cardiovascular compromise
is significant.”” The consequences of minimizing the
hemoglobin concentration or hematocrit among donors
have not been studied.

It is, therefore, important for each organ procure-
ment organization to establish the lowest acceptable
hemoglobin concentration or hematocrit beyond which
blood transfusion is needed. Similarly, each organ pro-
curement organization should consider possible bene-
fits of leukocyte-depleted packed red cells. It is
unlikely that blood substitutes are presently suitable
for administration to donors, but ongoing clinical tri-
als may soon indicate specific advantages.”>

Administration of Catecholamines

The table does not show any association of
hypotension among donors or use of vasoactive med-
ications by donors with adverse outcomes after renal
transplantation. However, data support a beneficial
effect from administration of some catecholamines
(dopamine and norepinephrine,”*** but not epineph-
rine’") independent of a blood pressure effect. Possibly
related to the down-regulating effects of proinflamma-
tory mediators on intravascular receptors, administration
of catecholamines has been associated with improved
longer-term survival of renal allografts.” It must be
noted, however, that use of catecholamines was also
associated with worse outcome for liver and heart trans-
plantation.** Any possible benefit for the kidneys, there-
fore, might be justified only if other organs had been
declined. No other corroborating studies could be
found. Therefore, administration of catecholamines,
except for blood pressure support, is difficult to support
on the basis of current published data.

Infection

In 2 studies,”* kidneys from donors with bac-
teremia, urinary tract infections, or both could still be
transplanted. Battaglia et al*' recommend that the pres-
ence of Pseudomonas aeruginosa or Candida albi-
cans in urine or blood, however, should exclude
kidneys from procurement. Appropriate treatment of
known pathogens at any site in the donor is expected
to continue in the recipient.

Summary

Interventions to maintain cardiac output and
hence renal blood flow and urine output are critical to
kidney function during donor care. Ensuring effective
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cardiac preload and contractility while controlling
afterload best maintains urine output and the potential
to reduce serum level of creatinine to the lowest con-
centration possible, thus maximizing renal reserves.
Minimizing cold ischemia time remains important,
but the cold ischemia time is most often a function of
final allocation decisions. Use of low-dose dopamine,
diuretics, and hetastarch should probably be avoided.
Blood transfusions should be used in accord with the
protocol at each organ procurement organization to
maintain a minimally acceptable hemoglobin concen-
tration or hematocrit.

References

1.

2.

16.

17.

Ramos E, Aoun S, Harmon WE. Expanding the donor pool:
effect on graft outcome. J Am Soc Nephrol. 2002;13:2590-2599.
Modlin CS, Goldfarb DA, Novick AC. The use of expanded
criteria cadaver and live donor kidneys for transplantation.
Urol Clin North Am. 2001;28:687-707.

. Swanson SJ, Hypolite 10, Agodoa LYC, et al. Effect of

donor factors on early graft survival in adult cadaveric renal
transplantation. Am J Transplant. 2002;2:68-75.

. Goldfarb-Rumyantzev AS, Scandling JD, Pappas L, Smout

RJ, Horn S. Prediction of 3-yr cadaveric graft survival based
on pre-transplant variables in a large national dataset. Clin
Transplant. 2003;17:485-497.

. Port FK, Bragg-Gresham JL, Metzger RA, et al. Donor char-

acteristics associated with reduced graft survival: an
approach to expanding the pool of kidney donors. Transplan-
tation. 2002;74:1281-1286.

. Alexander JW, Bennett LE, Breen TJ. Effect of donor age on

outcome of kidney transplantation. Transplantation. 1994;
57:871-876.

. Chertow GM, Milford EL, Mackenzie HS, Brenner BM.

Antigen-independent determinants of cadaveric kidney trans-
plant failure. JAMA. 1996;276:1732-1736.

. Kouli F, Morrell CH, Ratner LE, Kraus ES. Impact of

donor/recipient traits independent of rejection on long-term
renal function. Am J Kidney Dis. 2001;37:356-365.

. Pfaff WW, Howard RJ, Patton PR, Adams VR, Rosen CB,

Reed Al Delayed graft function after renal transplantation.
Transplantation. 1998;65:219-223.

. Matas AJ, Gillingham KJ, Humar A, Dunn DL, Sutherland

DE, Najarian JS. Immunologic and nonimmunologic factors:
different risks for cadaver and living donor transplantation.
Transplantation. 2000;69:54-58.

. Cosio FG, Qiu W, Henry ML, et al. Factors related to the

donor organ are major determinants of renal allograft func-
tion and survival. Transplantation. 1996;62:1571-1576.

. Ojo AO, Leichtman AB, Punch JD, et al. Impact of pre-existing

donor hypertension and diabetes mellitus on cadaveric renal
transplant outcomes. Am J Kidney Dis. 2000;36:153-159.

. Keitel E, Michelon T, dos Santos AF, et al. Renal transplants

using expanded cadaver donor criteria. Ann Transplant. 2004;
9:23-24.

. Cecka M. Clinical outcome of renal transplantation: factors

influencing patient and graft survival. Surg Clin North Am.
1998;78:133-148.

. Ratner LE, Joseph V, Zibari G, et al. Transplantation of kid-

neys from hypertensive cadaveric donors. Transplant Proc.
1995;27:989-990.

Bertoni E, Zanazzi M, Rosati A, et al. Fate of kidneys retrieved
from the same donor and grafted into different recipients: do
donor-related factors influence the graft outcome? Transplant
Proc. 1997;29:125-126.

Meier-Kriesche HU, Cibrik DM, Ojo AO, et al. Interaction
between donor and recipient age in determining the risk of
chronic renal allograft failure. J Am Geriatr Soc. 2002;50:14-17.

. Lucas BA, Vaughn WK, Spees EK, Sanfilippo F. Identifica-

tion of donor factors predisposing to high discard rates of

Progress in Transplantation, Vol 15, No. 3, September 2005

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

39.

40.

41.

cadaver kidneys and increased graft loss within one year post
transplantation: SEOPF 1997-1982. Transplantation. 1987,
43:253-258.

Terasaki PI, Gjertson DW, Cecka JM, Takemoto S, Cho YW.
Significance of the donor age effect on kidney transplants.
Clin Transplant. 1997;11:366-372.

Grekas D, Alivanis P, Derveniotis V, Papoulidou F, Kakla-
manis N, Tourkantonis A. Influence of donor data on graft
function after cadaveric renal transplantation. Transplant Proc.
1996;28:2957-2958.

Battaglia M, Ditonno P, Selvaggio O, et al. Kidney transplants
from infected donors: our experience. Transplant Proc.
2004;36:491-492.

Zibari GB, Lipka J, Zizzi H, Abreo KD, Jacobbi L, McDon-
ald JC. The use of contaminated donor organs in transplanta-
tion. Clin Transplant. 2000;14:397-400.

Szczech LA, Coladonato JA, Owen WF. Study designs and
their potential influence on conclusions. Semin Dial.
2002;15:207-211.

Szczech LA, Coladonato JA, Owen WF. Key concepts in bio-
statistics: using statistics to answer the question “Is there a
difference?” Semin Dial. 2002;15:347-351.

Powner DJ, Crommett JW. Advanced assessment of hemody-
namic parameters during donor care. Prog Transplant.
2003;13:249-257.

Powner DJ, Darby JM. Management of variations in blood
pressure during care of organ donors. Prog Transplant.
2000;10:25-32.

Powner DJ, Darby JM, Kellum JA. Proposed treatment
guidelines for donor care. Prog Transplant. 2004;14:16-28.
Powner DJ, Kellum JA, Darby JM. Abnormalities in fluids,
electrolytes, and metabolism of organ donors. Prog Trans-
plant. 2000;10:88-96.

Debelak L, Pollak R, Reckard C. Arginine vasopressin versus
desmopressin for the treatment of diabetes insipidus in the
brain dead organ donor. Transplant Proc. 1990;22:351-352.
Guesde R, Barrou B, Leblanc I, et al. Administration of
desmopressin in brain-dead donors and renal function in kid-
ney recipients. Lancet. 1998;352:1178-1181.

Ichai C, Soubielle J, Carles M, Giunti C, Grimaud D. Com-
parison of the renal effects of low to high doses of dopamine
and dobutamine in critically ill patients: a single-blind ran-
domized study. Crit Care Med. 2000;28:921-928.

Maleck WH, Piper SN, Koetter KP. Use of dopamine in
acute renal failure. Crit Care Med. 2002;30:1934-1936.
Australian and New Zealand Intensive Care Society Clinical
Trials Group. Low-dose dopamine in patients with early renal
dysfunction: a placebo-controlled randomized trial. Lancet.
2000;356:2139-2143.

Debaveye YA, Van den Berghe GH. Is there still a place for
dopamine in the modern intensive care unit? Anesth Analg.
2004;98:461-468.

Kellum JA, Decker JM. Use of dopamine in acute renal fail-
ure: a meta-analysis. Crit Care Med. 2001;29:1526-1531.
Cittanova ML, Leblanc I, Legendre CH, Mouquet C, Riou B,
Coriat P. Effect of hydroxyethylstarch in brain-dead kidney
donors on renal function in kidney-transplant recipients.
Lancet. 1996;348:1620-1622.

Cittanova ML, Mavre J, Riou B, Coriat P. Long-term follow-up
of transplanted kidneys according to plasma volume expander
of kidney donors. Intensive Care Med. 2001;27:1830.

. Schortgen F, Lacherade JC, Bruneel F, et al. Effects of

hydroxyethylstarch and gelatin on renal function in severe
sepsis: a multicentre randomized study. Lancet. 2001;
357:911-916.

deJonge E, Levi M, Buller HR, Berends F, Kesecioglu J.
Decreased circulating levels of von Willebrand factor after
intravenous administration of a rapidly degradable hydrox-
yethylstarch (HES 200/0.56) in healthy human subjects.
Intensive Care Med. 2001;27:1825-1829.

Strauss RG, Pennell BJ, Stump DC. A randomized, blinded
trial comparing the hemostatic effects of pentastarch versus
hetastarch. Transfusion. 2002;42:27-36.

Deman A, Peeters P, Sennesael J. Hydroxyethyl starch does
not impair immediate renal function in kidney transplant

223



Powner

42.

43.

44.

45.

46.
47.

48.

49.

224

recipients: a retrospective, multicentre analysis. Nephrol Dial
Transplant. 1999;14:1517-1520.

Boldt J. Hydroxyethylstarch as a risk factor for acute renal
failure in severe sepsis. Lancet. 2001;358:581-583.

Neff TA, Doelberg M, Jungheinrich C, Sauerland A, Spahn
DR, Stocker R. Repetitive large-dose infusion of the novel
hydroxyethyl starch 130/0.4 in patients with severe head
injury. Anesth Analg. 2003;96:1453:1459.

Kopko PM, Marshall CS, MacKenzie MR, Holland PV,
Popovsky MA. Transfusion-related acute lung injury: Report of
a clinical look-back investigation. JAMA. 2002;287:1968-1971.
Gazmuri RJ, Shakeri SA. Blood transfusion and the risk of
nosocomial infection: an underreported complication? Crit
Care Med. 2002;30:2389-2391.

Preiksaitis JK. Prevention of transfusion-acquired CMV infec-
tion: is there a role for NAT? Transfusion. 2003;43:302-305.
Weil MH. Blood transfusions. Crit Care Med. 2003;31:2397-
2398.

Napolitano LM, Corwin HL. Efficacy of blood transfusion in
the critically ill: does age of blood make a difference? Crit
Care Med. 2004;32:594-595.

Zallen G, Moore EE, Ciesla DJ, Brown M, Biffl WL, Silli-
man CC. Stored red blood cells selectively activate human

50.

51.

52.

54.

55.

56.

neutrophils to release IL-8 and secretory PLA2. Shock.
2000;13:29-33.

Hebert PC, Wells G, Blajchman MA, et al. A multicenter,
randomized, controlled clinical trial of transfusion require-
ments in critical care. N Engl J Med. 1999;340:409-417.
Hebert PC, Yetisir E, Martin C, et al. Is a low transfusion
safe in critically ill patients with cardiovascular diseases?
Crit Care Med. 2001;29:227-234.

Creteur J, Vincent JL. Hemoglobin solutions. Crit Care Med.
2003;31(12 suppl):S698-S707.

. Moore FA, McKinley BA, Moore EE. The next generation in

shock resuscitation. Lancet. 2004;363:1988-1996.

Schnuelle P, Berger S, De Boer J, Persijn G, Van Der Woude
FJ. Effects of catecholamine application to brain-dead donors
on graft survival in solid organ transplantation. Transplanta-
tion. 2001;72:455-463.

Schnuelle P, Lorenz D, Mueller A, Trede M, Van Der Woude
FJ. Donor catecholamine use reduces acute allograft rejection
and improves graft survival after cadaveric renal transplanta-
tion. Kidney Int. 1999;56:738-746.

Decaux A, Alexandre L, Eschwege P. Does epinephrine
administered in donor resuscitation influence graft renal
function in the recipient? Transplant Proc. 1996;28:2889.

Progress in Transplantation, Vol 15, No. 3, September 2005



CE Test Test ID 4000-J41: Variables during care of adult donors that can influence outcomes of kidney transplantation
Learning objectives: 1. Identify factors that can be altered in adult donors to improve recipients’ outcomes of kidney transplantation
2. Discuss interventions used to maintain cardiac output and renal blood flow that are critical to kidney function during donor care 3. Describe clinical

interventions that should be avoided during donor care

1. Which of the following donor variables has had the most studies
associated with adverse advents?

a. Hypertension

b. Age

c. Body mass index

d. Diabetes

2. Which of the following parameters of urine output appear to be more
important throughout earlier donor care?

a. Maximum hourly urine output

b. Minimum hourly urine output

c. Urine output in the last hour before transplantation

d. Urine output in the first hour after transplantation

3. What level of serum creatinine has been associated with favorable
effects on graft function in transplant recipients?

a. <2 mg/dL

b. 2.0-2.5 mg/dL

¢.2.5-3.5 mg/dL

d.>3.5mg/dL

4. What is the normal creatinine clearance?
a. 50 mL/min

b. 100 mL/min

¢. 125 mL/min

d. 200 mL/min

5. What level of serum creatinine has been demonstrated to be an
important indicator of achievable renal reserve?

a. The level before transplantation

b. The level upon hospital admission for transplantation

c. The level 1 day after transplantation

d. The level 1 month after transplantation

6. Which of the following clinical parameters is the most important goal
for kidney support?

a. Maintenance of baseline creatinine

b. Maintenance of adequate urine output

¢. Maintenance of renal blood flow

d. Maintenance of adequate blood pressure

7. Which of the following interventions cannot be supported for renal
blood flow?

a. Diuretics

b. Hetastarch

c. Blood transfusion

d. Dopamine

8. For how many days have red blood cells that may not carry oxygen
effectively and may contain more circulating cytokines been stored in blood
banks?

a. 5 days

b. 5 to 10 days

¢. More than 15 days

d. More than 30 days

9. Which of the following types of transfusions can significantly reduce the
risk of nosocomial infections?

a. Whole blood transfusion

b. Packed red blood cell transfusion

c. Leukocyte-rich transfusion

d. Leukocyte-depleted transfusion

10. What level of hematocrit is considered the “transfusion threshold” for
critically ill patients?

a.0.23

b.0.25

c.0.28

d. 0.30

11. Which of the following donor variables is not associated with confirmed
adverse effects after kidney transplantation?

a. Hypertension

b. Age

c. Body mass index

d. Urinary tract infection

12. Which of the following donor variables has had the most univariate
studies conducted on outcomes after kidney transplantation?

a. Blood type

b. Age

¢. Body mass index

d. Sex

13. Which of the following donor variables has had the most multivariate
studies conducted on outcomes after kidney transplantation?

a. Hypertension

b. Age

c. Body mass index

d. Creatinine level

Test answers: Mark only one box for your answer to each question. You may photocopy this form.

1.a 2.0a 3.0a 4.0a 50a 60a 7.0a 80a 9.0a 10.0a 11.0a 12.0a 13.0a
Ub Ob Qb Qb Ub Ub Qb Ob Ub Ub Ub Ub Ub
Q¢ Q¢ Q¢ Q¢ Uec Q¢ Q¢ Qc Qc Q¢ Q¢ Q¢ Q¢
Ud Ud Ud Qd Qd Qd Qd Od Qd Ud Ud Ud Ud

Test ID: 4000-J41 Form expires: September 1, 2007 Contact hours: 1.5 Fee: $11 Passing score: 10 correct (77%) AACN category: A ABTC category: I
Test writer: Ruth Kleinpell-Nowell, RN, Phd, €S, CCNS
. Name
AMERICAN Program evaluation
ASSOCIATION Yes  No - Address
o CRITICAL-CARE Objective L vas met 39 cy State z1p
NURSES Objective 2 was met . .
Objective 3 was met Q Q Social Security No. Phone ()
Content was relevant to my If applicable: State(s) of licensure
. . . . . i o o .
Mailthis entre page 05| posigpncis 32 pimenuntes
This method of CE is effective ABTC certification number
101 Columbia for this content a a o
. . The level of difficulty of this test was: 0 CPTC, expl.rat{on
Aliso Viejo, CA 92656 Qeasy Qmedium O difficult Q CCTC, expiration
(800) 899-2226 To complete this program, QI would like to receive my certificate via e-mail.
it took me hours/minutes. E-mail address:
Progress in Transplantation, Vol 15, No. 3, September 2005 225




