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ORIGINAL ARTICLE

High mortality from urothelial carcinoma
despite regular tumor screening in
patients with analgesic nephropathy after

renal transplantation

Abstract Patients with end-stage
renal failure due to analgesic nephr-
opathy have an increased risk of de-
veloping a urothelial carcinoma. To
determine the impact of renal trans-
plantation on the frequency of
urothelial carcinomas, we analyzed
2072 patients who underwent 2371
renal transplantations between 1968
and 1993, including 78 (3.8 %) with
clinically proven analgesic nephrop-
athy. Before and after transplanta-
tion a regular tumor screening was
performed in patients with analgesic
nephropathy by urine cytology and
abdominal sonography. In 11 of the
78 patients with analgesic nephrop-
athy (14.1 %; age 51-66 years, 40—
108 months after initiation of dialy-
sis treatment, S-77 months after
transplantation), a urothelial carci-
noma of the native urinary tract, es-
pecially the kidneys, was diagnosed.
Therapy comprised nephroureterec-
tomy (n = 6), transurethral resection

(n = 6) and/or cystectomy (n = 2).
Seven patients died due to tumor
progression 16.3 (4-33) months
postoperatively and one patient
died due to a perioperative compli-
cation. Despite regular tumor
screening after transplantation, the
diagnosis of a urothelial carcinoma
was made very late, leading to a high
tumor-related mortality. As a conse-
quence, we suggest that a bilateral
nephroureterectomy should be per-
formed prophylactically in patients
with proven analgesic nephropathy.
In addition, a cystoscopy with lavage
cytology testing of the bladder
should be performed twice a year.
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Introduction

The prevalence of analgesic nephropathy among pa-
tients on renal replacement therapy lies in the range of
4%-5% in Germany [25]. Accordingly, the frequency
of analgesic nephropathy among patients on the waiting
list for renal transplantation in Hannover currently runs
as high as 4.1 % (36/886 patients). The development of
urothelial carcinomas in patients with analgesic nephr-
opathy is a well-known complication which has been
proven by numerous prospective studies [1-4, 6, 10, 13,
15, 16, 18, 20]. Autopsy studies have revealed a preva-

lence of up to 10 % of urothelial carcinomas in patients
with analgesic nephropathy [1. 10, 15, 18]; multifocal
growth was shown in up to 30 % [7]. The latent period
before a urothelial carcinoma becomes clinically appar-
ent is about 20 years and depends on the cumulative
dose of analgesics ingested [3, 17].

The renal transplant patient with analgesic nephrop-
athy carries an increased risk of developing a urothelial
carcinoma due, on the one hand, to the long course of
the disease and, on the other, to the immunosuppressive
regimen. As data about frequency, clinical course and
prognosis of urothelial carcinomas after renal transplan-
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Table 1 Characteristics of re-
nal transplant patients with an-
algesic nephropathy (n = 78)
(RTx renal transplantation, MP
methyl-prednisolone, ATG an-

tithymocyte globulin)

Without With P
urothelial urothelial
carcinoma carcinoma
(n=267) (n=11)
Female :Male 2.7:1 45:1
Age at RTx (years) 54 (29-68) 51 (40-63) NS
Time on hemodialysis (months) 49 (5-240) 34 (13-77) NS
Graft function (months)* 63 (2-198) 49 (20-106) NS
Time on hemodialysis and graft function (months) 109 (31-268) 98 (61-139) NS
Long-term immunosuppression:
Azathioprine/prednisolone 13.4% 182 %
Cyclosporin Afprednisolone 70.1 % 72.7%
Triple drug therapy 16.4 % %1%
Rejection episodes: 194 % 273 %
Treated with i.v. MP n=13 n=3
Treated withi.v. ATG n=3 -

?In case of death or graft loss: time from RTx to death or graft failure. In case of urothelial carcinoma:
time from RTx to first diagnosis of carcinoma

tation in larger patient populations are sparse, we retro-
spectively studied the long-term outcome of all of our
renal transplant patients with analgesic nephropathy.
The relevance of regular tumor screening {urine cytol-
ogy, abdominal ultrasound) for the early detection of
urothelial carcinomas in these patients was also studied.

Patients and methods

This retrospective study comprises all patients who received a re-
nal graft between December 1968 and May 1993 at the Medizini-
sche Hochschule Hannover. After transplantation, all patients
were seen 2-12 times per year in our outpatient clinic. At each ap-
pointment, the following data were recorded: body weight, blood
pressure, electrolytes, creatinine, urea, serum protein, electro-
phoresis, liver enzymes, full blood count, clotting screen, creatinine
clearance, urine protein, and urine sediment. In addition, in pa-
tients with end-stage renal failure due to analgesic nephropathy,
urine cytology testing was performed 2—4 times/year and an ab-
dominal ultrasound, with special regard to the native kidney, was
carried out 1-2 times/year. In the case of a positive or doubtful
finding during ultrasound examination, a computer tomography
scan and a retrograde ureteropyelography with lavage cytology
testing were initiated.

The diagnosis of analgesic nephropathy was based on the exclu-
sion of other renal diseases, on a characteristic past history
(> 1.5 kg of mixed analgesics containing phenacetin or paraceta-
mol), on clinical findings, and on renal ultrasonography. Abdomi-
nal ultrasonography, urine cytology and, whenever possible, cys-
toscopy and retrograde ureteropyelography were performed in all
patients with analgesic nephropathy before they were placed on
the waiting list for renal transplantation.

In the long run, all renal transplant patients received either aza-
thioprine (1.5-2.5 mg/kg per day) or cyclosporin A (trough level
100-150 ng/ml) plus prednisolone (7.5 mg/day maintenance dose)
as immunosuppressive medication. About 20 % of the patients
had triple drug immunosuppression in the long-term course [pred-
nisolone 7.5 mg/day, azathioprine 1-2 mg/kg per day, and low-
dose cyclosporin A (trough level 50-90 ng/ml)]. Episodes of bi-
opsy-proven acute graft rejection were treated with intravenous

bolus doses of 0.5-1.0 g methyl-prednisolone on 3-5 consecutive
days, depending on the response to therapy. In cases where there
was no response to this therapy, additional immunosuppressive
therapy was given, either with antithymocyte globulin (ATG;
5 mg per kg per day for 5 consecutive days) or with OKT 3 (5 mg/
day for 7 consecutive days). Cyclosporin trough levels in whole
blood were measured 12 h after the last dose using a monoclonal
specific RIA kit (Sandoz, Basel, Switzerland). In addition, the re-
sults of laboratory tests carried out by other institutions, as well as
specimens sent in at roughly 4-week intervals, were available to de-
termine the cyclosporin trough level.

Statistical calculations were carried out using the Wilcoxon
rank-sum and Mann-Whitney U-tests, and values given represent
the median, with the range given in brackets in each case. A P va-
lue less than 0.05 indicates a significant difference between the
groups.

Results

A total of 2371 renal transplantations were performed
in 2072 patients in our center between December 1968
and May 1993; 184 of these patients received kidneys
donated by living relatives. Seventy-eight patients
(3.8 %; 20 men, 58 women; 1:2.9) had clinically proven
analgesic nephropathy and were included in the study.
The exact cumulative dose of ingested analgesics could
only be calculated in a minority of cases. None of the pa-
tients had been nephrectomized prior to transplanta-
tion.

The characteristics of all renal transplant patients
with analgesic nephropathy are shown in Table 1. There
was no significant difference between patients without
(n=67) and with (n =11) detectable urothelial carci-
noma with respect to age at the time of renal transplan-
tation, duration of pretransplant hemodialysis, duration
of graft function, or duration of pretransplant hemodial-
ysis plus graft function. Likewise, the immunosuppres-
sive regimens, frequency of rejection episodes, and fre-
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Years after transplantation

Fig.1 Cumulative patient survival after renal transplantation in pa-
tients with analgesic nephropathy with urothelial carcinoma
(n =11, - -) and without urothelial carcinoma (n = 67, — - —) com-
pared to all renal transplant patients with other renal diseases
(n = 1994;——) between 1968 and 1993 (Kaplan Meier estimation)

quency of steroid pulse therapy were comparable. An
antibody therapy for rejection was given only in the pa-
tient group without urothelial carcinoma.

Of the 67 patients without urothelial carcinoma, 49
(73.1 %) are currently alive with a functioning graft (me-
dian serum creatinine 130 umol/l, range 71-539 umol/1),
7 (10.5 %) went back on dialysis treatment within 2-95
(median 26) months after renal transplantation. Nine pa-
tients (13.4%) died 3-115 (median 69) months after
transplantation. The cause of death was cardiovascular
disease (myocardial infarction, cerebral infarction) in
five cases. Two patients suffered from malignant disease
other than urothelial carcinoma (bronchial carcinoma,
colonic carcinoma) and two patients died from septic
complications (pneumonia, diverticulitis).

Findings that led to further diagnostic steps in 11 pa-
tients (14.1 %) with analgesic nephropathy were macro-
hematuria in five cases, doubtful findings on cytology
testing (PAP 1IID) in three cases, suspicious findings
on ultrasound examination of the native kidneys in two
cases, and lumbar bone pain in one case. The age of the
11 patients with proven urothelial carcinoma at diagno-
sis of the tumor was 55.8 (51-66) years; time from start
of dialysis and time from transplantation to the diagno-
sis of the tumor was 70.5 (40-108) months and 32.1 (5-
77) months, respectively. The localizations of the carci-
nomas were: renal pelvis (n = 3); bladder (n = 5); renal
pelvis and bladder (n = 2); and renal pelvis, ureter and
bladder (n =1). All urothelial carcinomas were found
in the native kidneys of the transplant recipients; no
cancer was found in any of the grafts. Three of the six
patients with transitional cell carcinomas of the renal
pelvis showed a superficial growth of a highly differenti-
ated urothelial carcinoma; a carcinoma in situ was found
in one case, and two patients presented with a muscle in-
filtrating tumor ( 2 pT2), with lymph node metastases in
one case. All seven patients who presented with a tumor

of the bladder showed moderate to low differentiation
on histologic grading with muscle infiltration ( >pT2
grade II-11I). In one patient, lymphatic spread was
found at the time of presentation.

Therapeutically, unilateral nephroureterectomy was
performed in five patients and bilateral nephroureterec-
tomy in one patient. A transurethral tumor resection
and/or total cystectomy with construction of an ileum
conduit was carried out in six and two patients, respec-
tively. Either radiation therapy (with protection of the
transplant kidney) or palliative chemotherapy with car-
boplatin was administered to one of two patients with
local relapse of the tumor.

Seven patients (63.6 %) died due to tumor progres-
sion 16.3 (4-33) months postoperatively. One patient
died of a pulmonary embolism in the direct postopera-
tive phase. One patient died 3 years after operation
with a functioning graft in the course of repeated cere-
bral infarctions. Two patients are alive 10 and 36 months
postoperatively, one of them with a functioning renal
graft (serum creatinine < 100 pmol/l) after cystectomy
and construction of an ileum conduit; the second is
back on dialysis due to chronic graft rejection.

Patient survival in renal transplant recipients with
analgesic nephropathy but without urothelial carcinoma
(n = 67) did not differ essentially from that of all renal
transplant patients with other renal diseases (n = 1994)
between 1968 and 1993. However, patient survival
among renal transplant recipients with analgesic nephr-
opathy and urothelial carcinoma (n = 11) was markedly
worse than that in the other two groups (Fig.1).

Discussion

The development of a urothelial carcinoma in patients
with longstanding analgesic nephropathy is a well-
known complication {1-4, 6, 10, 13, 15, 16, 18, 20]. Yet,
there are only few data concerning the incidence of
urothelial carcinomas in these patients after renal trans-
plantation [1, 11, 24, 26]. In our renal transplant popula-
tion, a urothelial carcinoma was detected in 13 out of
2072 patients (0.63 %) in the native urinary tract. It is
particularly worth noting that none of the urothelial car-
cinomas was found in any of the grafted kidneys. All but
two of these patients suffered from analgesic nephropa-
thy. Thus, the prevalence of urothelial carcinomas after
renal transplantation without preceding analgesic neph-
ropathy (0.1 %) is comparable to that in other studies
[24]. The incidence of a urothelial carcinoma after renal
transplantation in the patients with analgesic nephropa-
thy (14.1 %) is comparable to the general incidence of
up to 10 % of urothelial carcinomas in end-stage renal
disease patients with analgesic nephropathy [1, 10, 15,
18]. We can confirm neither the very low [24] nor the
very high incidence [11] found by other investigators.
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The difference may lie in the strictness of the selection
criteria for the inclusion of patients with a history of
chronic ingestion of analgesics.

The percentage of urothelial carcinomas with respect
to all malignant tumors in our transplant population is
around 9.2 %. This is markedly higher than is generally
expected for urothelial cancers in renal transplant recip-
ients [22, 23] and may be explained by the higher per-
centage of patients with analgesic nephropathy in our
population.

According to recently reported data [23] and our
findings, the development of a urothelial carcinoma in
patients with analgesic nephropathy is independent of
the kind of long-term immunosuppression administered
and is not influenced by the treatment of rejection epi-
sodes, even under antibody therapy (Table 1). Patient
age, time on dialysis and time after transplantation obvi-
ously did not play decisive roles in tumor genesis in our
study. Thus, our findings are in agreement with studies
showing that the most important factor in the develop-
ment of a urothelial carcinoma in the renal transplant
patient is the cumulative dose of analgesics taken [3, 17].

The fact that frequent and regular urinary cytology
and abdominal ultrasound led to the diagnosis of a
urothelial carcinoma in only one-third of all of our cases
leads as to believe that this method of tumor screening is
insufficient, especially since all cases with positive find-
ings showed an advanced stage of the disease.

The early detection of urothelial carcinomas by cytol-
ogy from spontaneous urine is hampered by a high rate
(22 %—67 %) of false-negative results [9, 14]. Only mus-
cle-infiltrating, middle-to-low differentiated carcinomas
of the urinary bladder will lead to a sensitivity and spec-
ificity of 95 % using urine cytology [27]. On the other
hand, the detection of tumor cells from the upper uri-
nary tract is dependent upon remaining diuresis, which
will not be present in most of the patients. Who have
been on dialysis for a long time. In this respect it is im-
portant that, in contrast to patients without renal dis-
ease, in whom 90 % of tumors of the urinary tract are re-
stricted to the bladder, 7 % to the renal pelvis, and 3 %
to the ureter, in patients with analgesic nephropathy,
only about 50 % of the tumors affect the bladder, but
30%-40 % the renal pelvis, and 5 %-15% the ureter
[18]. Our findings confirm this distribution. We cannot,
however, confirm that a reversed distribution of the tu-
mors in the urinary tract exists, with a bladder to renal
pelvis ratio of 1:11 in analgesic-associated tumors as

compared to 15:1 in analgesic-independent tumors of
the urinary tract [20]. We do agree with other studies
[7] that the tendency toward multifocal tumor growth
must be pointed out.

Technical investigations like abdominal ultrasonog-
raphy and computer tomography lack sensitivity and
specificity for tumors of the upper urinary tract with a
staging below pT3 because both absent urinary flow
(lack of radio-opaque dye secretion) and differentiation
from secondary renal cysts make a diagnosis difficult [8,
19, 21]. Retrograde ureteropyelography and uretero-
pyeloscopy are additional diagnostic means for the de-
tection of urinary tract tumors. With the help of a ure-
teropyeloscopy, a tumor of the upper urinary tract can
be detected up to 85% of the time. Yet, due to the
need for general anesthesia and the danger of rupturing
the renal pelvis as a consequence of decreased elasticity
in end-stage renal disease, this investigation should be
rejected as a standard procedure in end-stage renal dis-
ease [5]. Retrograde ureteropyelography in conjunction
with a lavage cytology taken from each ureter sepa-
rately will lead to the best results as far as tumor detec-
tion is concerned. However, the ureteropyelography
cannot clearly distinguish between papillomatous chan-
ges and papillary necrosis [12, 14].

In summary, after renal transplantation the risk of
developing urothelial carcinomas in the native urinary
tract, particularly in the native kidneys, of patients with
analgesic nephropathy is rather high and is associated
with a high tumor-related mortality. Because of this
and the high rate of false-negative results of preventive
urological tumor screening, we suggest that a unilateral
or bilateral nephroureterectomy should be performed
in patients with analgesic nephropathy, especially those
with a high cumulative dose of analgesics. Nowadays,
the sequelae of bilateral nephrectomy, i. e., renal anemia
and arterial hypotonia, can be prevented by regular ad-
ministration of erythropoietin. Thus, we have already
changed our pretransplant strategy in these patients. Pa-
tients who do not consent to the operation or who can-
not be operated on without risk due to medical reasons
should undergo a retrograde ureteropyelography and a
lavage cytology of each ureter every 1-2 years while
waiting for a kidney transplant. Once transplantation
has been carried out, the remaining native kidney
should be removed and a cystoscopy with lavage cytol-
ogy should be performed every 6-9 months.
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