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Purpose: To evaluate the effect of low-dose dopamine administration on the early
function of the kidney in unrelated kidney donors after transplantation.

Materials and Methods: In this double-blinded clinical trial, 60 adult kidney do-
nors and 60 recipients, younger than 50 years old, were studied. Donors and re-
cipients were randomly divided into two groups; group 1 received dopamine 3 pg/
kg/min and group 2 received similar regimen of placebo. During the first 3 days
postoperatively, serum levels of urea and creatinine as well as urine output and
early kidney function were compared between two groups.

Results: Serum levels of creatinine and urea and urine output during the first three
days after the operation did not differ statistically significantly between two groups
(P =.549, P =306 and P = .375, respectively). Early kidney function was better
significantly in group 1 (5.3 3.2 versus 8.6 £ 8.0 hours; P = .048).

Conclusion: Premedication of the kidney transplant donors with low-dose dopa-
mine accelerates early kidney function after transplantation, but has no effect on

the hemodynamic status and serum levels of creatinine and urea in the donors.
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INTRODUCTION
idney transplantation is the treatment of
choice for patients with end-stage renal
isease. Delay in achieving transplanted
kidney function after transplantation is a serious
problem.V Although immunosuppressive medica-
tions have been able to prevent acute transplant
rejection, chronic nephropathy still exists and dis-
turbs the function of transplanted kidneys. There
are numerous non-immunologic factors which
can affect transplanted kidney function, including
hemodynamic instability, manipulations during
donor nephrectomy, renal vessels spasm in the do-
nor and recipient, duration of cold ischemia, and
ischemia and reperfusion-induced injuries. These
conditions can lead to pro-inflammatory state
and increase immunogenicity of graft, which in
turn results in graft dysfunction and rejection.®
Therefore, decreasing organ injury with medical
pretreatment of donors may lead to better outcome
of the kidney transplantation.
Instant urine production has been reported in 90%
of the living donor transplantations and 40% to
70% of the cadaveric transplantations.® Some
studies demonstrated that catecholamine adminis-
tration could have protective effects on the trans-
planted kidney, reducing acute transplant rejection
and increasing long-term survival after transplan-
tation.*” Among catecholamines, dopamine has
the best effect on survival of transplanted kidneys.
Dopamine induces heat shock protein heme oxy-
genase enzyme-1,'” which plays an important role
in preventing vascular damage in the transplanted
kidney in animal models.""Y Dopamine can protect
endothelial cells from oxidative stress with its di-
hydroxy-phenolic structure.'” Although catecho-
lamines protect against the increase of inflam-
matory molecules, such as intracellular adhesion
molecule-1, and cold storage-induced endothelial
cell damage,'*!¥ there is controversy over protec-
tive effects of dopamine in kidney recipients by
reviewing current strategies for renal transplanta-

tion.!)

The majority of transplantations which are per-
formed in Imam Khomeini Hospital in Tabriz are
from the unrelated living donors, and delay in
achieving kidney function reduces graft survival.
This study was aimed to evaluate the effect of low-
dose dopamine administration in the living donors
on early function of the transplanted kidney.

MATERIALS AND METHODS

From May 2008 to October 2009, 120 subjects
were studied. Sixty kidney donors were rand-
omized into two groups, group 1 (n = 30) received
3 pg/kg/min dopamine and group 2 (n = 30) re-
ceived similar regimen of placebo. Sixty recipients
were allocated in respected groups. Randomiza-
tion was done by random block. There were 60
sealed envelopes for each group with the name of
dopamine ©% or control ¢ inside them. Patients
and anesthesiologist were blind to the study. This
study was reviewed and approved by the Medical
Ethics Committee of Tabriz University of Medical
Sciences. Written informed consent was obtained
from each participant.

Power calculations indicated that a sample of 60
patients and 60 controls would detect a proportion
difference of at least 15% between two groups,
with a significance (o = 0.05) and a power of 80%.
The kidney donors’ conditions and short-term sur-
vival after kidney transplantation were compared
between the two groups.

Blood pressure, central venous pressure, body
temperature, end-tidal CO,, and urine output were
measured. Furthermore, pulse oximetry and elec-
trocardiography were performed.

Intravenous anesthesia was performed using
remifentanil, propofol, cisatracurium, and a gas
mixture of N,O + O, 6 L/min. The administered
gas was reduced by 50% every 10 minutes until
reaching the flow of 2 L/min. Central venous pres-
sure of the patients was maintained between 10
and 12 mmHg.
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Subjects in group 1 received dopamine drip with
3 pg/kg throughout the operation with infusion
pump and those in control group received normal
saline with the same volume/hour as drip through
infusion pump.

All donors received manitol 1 g/kg before nephrec-
tomy. All kidney recipients received manitol 1 g/kg
plus furosemide 1.5 mg/kg before removing arte-
rial clamp. During reperfusing, bicarbonate 1 meq/
kg was administered intravenously. Time to diure-
sis after removing vascular clamp was recorded.
Diuresis below 60 minutes was considered early.
All the subjects were followed up for 6 hours af-
ter diuresis. The follow-up period was 3 days after
the operation. Subjects in each group received the
same immunosuppressive regimen.

Demographic parameters and cold and warm is-
chemia duration were recorded. Serum levels of
blood urea nitrogen and creatinine as well as urine
volume were recorded before the operation and 12,
24, 36, 40, 60, and 72 hours postoperatively. Data
were presented as mean + standard deviation, fre-
quency, and percentage.

Data were analyzed with SPSS software (the Sta-
tistical Package for the Social Sciences, Version

15.0, SPSS Inc, Chicago, Illinois, USA). Quanti-
tative variables were compared using independent
samples ¢ test, and categorical variables were com-
pared using contingency tables and Chi-Square or
Fisher’s Exact test. To compare the changes in the
quantitative parameters between two groups, re-
peated measures analysis was used. P values less
than .05 were considered statistically significant.

RESULTS

Kidney Donors

Demographic characteristics of kidney donors are
shown in Table 1. No statistically significant differ-
ence was observed between two groups. As shown
in Table 2, there were no significant differences re-
garding systolic blood pressure (P = .100), mean
arterial pressure (P = .547), heart rate (P = .618),
SPO, (P = .413), and body temperature (P = .866)
between two groups.

Kidney Recipients

General quantitative variables in both groups are
summarized in Table 1. No statistically signifi-
cant difference was observed between two groups.
Again, there was no significant difference regard-
ing systolic blood pressure (P =.299), mean arte-

Table 1. Comparing demographic characteristics in kidney donors and recipients

Donors Recipients
Variables Intervention group  Control group P Intervention group  Control group P
Mean = SD Mean = SD Mean = SD Mean = SD

Age,y 289+5.0 269+4.2 .093 376117 356+9.7 480
Weight, kg 70£123 684+11.6 .602 624+ 10.1 623+ 144 .983
Duration of anesthesia, h 3.7+0.6 36+04 316 50+0.8 49+0.7 427
Duration of surgery, h 29+05 29+05 682 42+0.7 42+06 .780
Liquid volume, L 46+09 43+0.7 .056 47+1.0 49+09 486
Urine, L 08+04 09+04 772 03+0.2 03+0.2 480
Bleeding, L 0.3+0.1 03+£0.1 .184 0.6+0.2 0.6 +0.1 .084
Hematocrit, % 433+44 45+43 .094 324+23 333+38 118
Body mass index 227+24 222+24 .389
Duration of dialysis, month 17+11.2 19.9+0.6 .560
Warm ischemia duration, min 13+05 12+05 552
Cold ischemia duration, min 94+21.6 88.2+17.9 262

SD indicates standard deviation.
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Table 2. Comparing quantities of general variables between two recipient groups

Intervention group Control group
Variables Time P
Mean = SD Mean = SD
Before surgery 89.8+ 9.5 889+ 13.8 761
After induction 84.7 +13.1 909+12.2 062
Systolic blood pressure
After intubation 96.3+£18.7 946 £15.2 821
During surgery 92.6+9.0 91.9+11.2 J71
Before surgery 80.6+13.5 824+10.3 .564
After induction 80.5+12.5 85.1+9.7 116
Heart rate
After intubation 874+16.0 89.7+ 186 615
During surgery 833+9.6 794114 157
Before surgery 953+13 979+ 1.1 382
. After induction 986+ 1.2 98.8+0.7 .508
2 After intubation 989+1.2 99.1+1.0 .561
During surgery 99.4+0.7 99.0+1.2 115
Before surgery 359+0.7 357+0.6 239
Body temperature
During surgery 346+55 355+0.5 .350
End-tidal CO, 31.7+43 30.1+27 .096

SD indicates standard deviation.

Table 3. Comparing hemodynamic parameters and vital signs in recipients

. . Intervention group Control group
Variables Time P
Mean = SD Mean = SD
Before surgery 1023 +18.1 1023 +125 .993
Mean arterial pressure After induction 96.8+17.5 95.1£13.9 684
After intubation 95.9+£20.0 101.4+£239 327
During surgery 884+124 925+ 129 218
Before surgery 889+17.0 858+ 14.1 450
Heart rate After induction 885+ 154 86.0 +18.1 .561
After intubation 90.2+18.5 86.5+17.3 418
During surgery 758+ 15.0 734+123 502
Before surgery 96.7 +1.7 96.4+1.5 373
spo, After induction 979+1.0 984+ 1.3 150
After intubation 98.2+1.1 98.7+0.8 .048
During surgery 982+13 98.9+0.9 .035
Before surgery 36.4+0.5 36.2+0.9 .206
Body temperature After induction 354+54 36.2+0.7 469
During surgery 358+1.8 359+0.8 975
Before surgery 126+3.8 11.8+29 .387
After induction 13.2+£3.2 12.7+35 .587
Central venous pressure After intubation 13.6+33 13.7+38 914
During surgery 13.7£3.1 13.6+2 .3 816
End-tidal CO, 319+34 31.7+3.0 810

SD indicates standard deviation.
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rial pressure (P =.538), heart rate (P = .429), SPO,
(P =.179), body temperature (P = .973), and cen-
tral venous pressure (P =.667) (Table 3).

Changes in serum levels of creatinine and urea and
urine volume during the study in both groups are
presented in Table 4. Mean serum level of urea and
mean urine volume after 24 hours were signifi-
cantly higher in group 1 (P = .367 and P = .480,
respectively). There was no statistically significant
difference regarding other variables. Studying the
variables mentioned above revealed no statistically
significant difference between two groups regard-
ing serum creatinine (P = .549), serum urea (P =
.306), and urine volume (P = .375).

The mean time for initiation of diuresis after clamp
removal was 5.3 & 3.2 hours (range, 1 to 13 hours)
in group 1 and 8.6 + 8.0 hours (range, 1 to 29
hours) in group 2 (P = .048). Instant delay function
was observed in 1 subject (3.3%) in the interven-
tion group and in 2 subjects (6.7%) in the control
group. There was no statistically significant differ-
ence between two groups in this regard (P = .500).

DISCUSSION

There are few studies about the effect of low-
dose dopamine on transplanted kidney function.
Schnuelle and colleagues reported that low-dose
dopamine administration in intensive-care unit
significantly reduced the probability of acute trans-
plant rejection and increased transplanted organ
survival.'® In another study, they also concluded
that low-dose dopamine administration in the kid-
ney donors reduced the need for hemodialysis after
transplantation.'” In a randomized controlled trial,
Grundmann and associates showed a higher urine
output in the immediate post transplant period with
the use of low dosage of dopamine, without any ef-
fect on creatinine clearance."® In another study, the
effect of low-dose dopamine (5 p/kg/min) on the
kidney donors’ status before transplantation was
evaluated. In a 3-year follow-up period, transplant
rejection rate was significantly lower in the inter-

vention group. Although dopamine administration
significantly increased systolic blood pressure in
the donors, it was not clinically significant or in-
fluential.("”

Low-dose dopamine administration in donors has
a positive effect on the recipient status and trans-
planted organ survival in all the above-mentioned
conditions. However, the method of results evalu-
ation and follow-up duration after transplantation
are different in our study compared to others. The
core objective of the above-mentioned studies was
the evaluation of hemodialysis need after trans-
plantation. While in our study, we focused on the
changes of serum levels of urea and creatinine af-
ter transplantation for 3 days, which can directly
reflect status of the kidney recipients as core pa-
rameters.

The study by Schnuelle and colleagues, which has
been still the most comprehensive study on the liv-
ing kidney donors,'” had several limitations. The
most important drawback in their study is that the
researchers and evaluating staff were not blind to
the study and the results were obtained according
to the patients’ grouping (epinephrine or placebo).
In comparison, our study has been carried out as
a double-blind study, which can be considered a
major advantage. On the other hand, the study by
Schnuelle and associates was carried out on brain
death donors whereas the present study was carried
out on healthy donors in the age range of 20 to 30
years. Considering the intervention and controlled
status of brain death cases, generalizing the ob-
tained results to the non-brain death living donors
might be inaccurate. Furthermore, the status of do-
pamine administration during kidney transplanta-
tion surgery in the recipients and status of receiv-
ing other common medications related to kidney
transplantation by donors, such as thyroxin, corti-
costeroid, vasopressin, insulin, iron chelator, etc,
have not been studied.*>?

Gottmann and coworkers evaluated the effect of
low-dose dopamine (5p//kg/min) in the kidney
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donors in rat models. They demonstrated that do-
pamine administration in kidney donors improved
both short-term and long-term prognoses.?® As it
was mentioned, early kidney function was signifi-
cantly better in the intervention group in our study,
but no significant effect was observed regarding
serum levels of creatinine and urea within three
days after transplantation. Novitzky and colleagues
and Wood and associates concluded that dopamine
administration in the kidney donors only increased
systolic blood pressure whereas it had no signifi-
cant effect on transplant rejection rates within 30
days and on allograft and patient survival until 36
months after transplantation.?*?>

De Los Angeles and colleagues reported that low-
dose dopamine administration (3pg/kg/min) in
combination with furosemide in kidney donors

had no significant effect on urine output or creati-
nine clearance in the recipients after transplanta-
tion compared to the placebo.?® Spicer and associ-
ates using Doppler ultrasonography in their study
showed that dopamine administration in the kid-
ney donors had no significant effect on speed and
degree of blood stream in the transplanted tissue.”
As it can be seen, the results obtained in this field
differ greatly. One of the reasons can be the effect
of confounding factors on final results, such as the
age of donors, the weight of recipients, and cold
ischemia duration.®® In our study, all the above-
mentioned factors were matched between two
groups. To the best of our knowledge, this study
is the first study carried out on non-brain death do-
nors. Limitations of our study were the short dura-
tion of study, monitoring of kidney function based

Table 4. Serum levels of creatinine and urea, and urine volume after transplantation in recipients

Intervention group

Control group

Variables Time P
Mean £+ SD Mean = SD
Basic 72+36 13.8+36.3 322
After 12 hours 6.5+3.5 54+20 139
After 24 hours 47+32 45+25 .701
Serum creatinine After 36 hours 41+29 3521 338
After 48 hours 33+27 29+1.9 .605
After 60 hours 28+24 26+1.8 666
After 72 hours 20+20 26+1.9 272
Basic 84.0+326 66.4 +26.8 .026
After 12 hours 81.0+£27.9 758+27.2 468
After 24 hours 780+4.7 70.0 £26.2 .367
Serum urea After 36 hours 80.8£49.3 703+£274 309
After 48 hours 789+528 68.4 +30.7 .349
After 60 hours 773 +57.1 68.1+34.4 450
After 72 hours 68.2+50.3 724+354 .706
Basic 09+0.9 0.7+0.9 470
After 12 hours 24+22 29+19 359
After 24 hours 22+1.8 39+24 .004
Urine volume, L After 36 hours 1.8+£1.6 22+1.0 274
After 48 hours 1.8+1.7 23+1.6 .306
After 60 hours 30+£76 1.7+1.1 355
After 72 hours 14+0.9 19+1.1 .072

SD indicates standard deviation.

394 | Kidney Transplantation



Effect of Dopamine on Early Graft Function | Hosseinzadeh et al

on early diuresis and urea/creatinine, and short-
term patients’ follow-up.

CONCLUSION

We concluded that low-dose dopamine in the unre-
lated kidney donors, compared to the placebo, sig-
nificantly increases the speed of diuresis initiation
in the recipients after transplantation. Furthermore,
it has no statistically significant effect on reducing
serum level of creatinine and/or urea in the kidney
recipients after transplantation.
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