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Editorial: Does Diuretic Therapy Increase
the Risk of Renal Cell Carcinoma?

K. Wink

D iuretics belong to the most used drugs in the treatment
of hypertension. Its efficacy in lowering blood pressure
and reduction of morbidity and mortality is proved. How-
ever, there is particular concern that diuretics can increase
the risk for renal cell carcinoma. Therefore in this review of
studies, the connection of diuretic therapy and risk for renal
cell cancer was examined.

Methods

There were eleven studies, in which the relation between
diuretic use and renal cell carcinoma was adressed. Nine
studies were case control studies [1-9] and two were cohort
studies [10, 11]. The nine case control studies included a total
of 4183 cases of renal cell carcinoma and 6014 controls, and
the two cohort studies included 1,034.096 patients with 309
cases of renal cell carcinoma.

From this data the relative risks and odds ratios with the 95 %
confidence intervals were calculated [12] for diuretics and
other cofactors.

Results

The relative risks and odds ratios for renal cell carcinoma for
diuretics and different cofactors were as follows:

Diuretics (Tab. 1, 2)

In the nine case control studies [1-9] the relative risk for renal
cell carcinoma was between 1.2 and 1.9. In 8 of 9 studies the
increased relative risk was significant (lower limit of the 95 %
confidence interval > 1.0). The odds ratio was significantly
increased between 1.3 and 3.1 in 8 of 9 studies. All studies
together showed a relative risk of 1.48 with a 95 % confidence
interval between 1.39 and 1.58 and an odds ratio of 1.7 with a
95 % confidence interval of 1.55/1.86.

In the two cohort studies [10, 11] the relative risk was signifi-
cantly increased with 2.1 (95 % confidence interval 1.24/
3.48) in one study [10], but not in the other one [11] with a
relative risk of 1.2 (95 % confidence interval 0.76/1.89).

Both studies together showed an insignificantly increased
relative risk for renal cell carcinoma with 1.23 (95 % confi-
dence interval 0.94/1.63).

Gender

For the case control studies (Tab. 3) in males [1-7] the rela-
tive risk and the odds ratio were significantly increased with
1.8 (95 % confidence interval 1.49/2.18) and 2.1 (1.68/2.62),
respectively. In three of six studies in men the risk was in-
creased significantly. For females [1-7] the relative risk and
the odds ratio were also significantly increased (1.7 [1.52/
1.90] and 2.2 [1.85/2.62]). In women four of seven studies
showed a significantly increased risk.

In the cohort study [10, 11] women carried a significantly
increased relative risk (1.71, 95 % confidence interval 1.14/
2.58), but not men (1.07, 95 % CI 0.69/1.67).

Obesity

In three case control studies [3-5] only one study [4] showed
a significantly increased relative risk and odds ratio (1.20
[1.1/1.3], 2.0 [1.42/2.80]). Taking together the three case
control studies there was a significantly increased relative risk

Table 1. Relative risk and odds ratio with 95 % confidence interval in
the case control studies for renal cell carcinoma in patients with
diuretics

Author (year) Relative risk Odds ratio Sign.
(95 % confidence interval)

Yu et al. (1986) 1.7 (1.025/2.84) | 1.9 (1.035/3.45) +

McCredie (1992) 1.2 (1.02/1.46) 1.3 (1.03/1.74) +

Finkle et al. (1993) 1.8 (1.45/2.32) 3.1(2.08/4.8) +

Kreiger et al. (1993) | 1.9 (1.41/2.45) 2.0 (1.47/2.75) +

Hiatt et al.(1994) 1.5 (1.10/2.17) 2.2(1.20/3.97) +

Weinmann et al.

(1994) 1.3 (1.09/1.64) 1.6 (1.11/2.31) +
Mellemgaard et al.

(1994) 1.25(0.98/1.58) | 1.35(0.98/1.87) -
McLaughlin et al.

(1995) 1.3 (1.17/1.44) 1.42 (1.23/1.64) +
Chow et al. (1995) 1.3 (1.11/1.58) 1.5 (1.165/1.95) +
All studies 1.48 1.70 1x -

(1.39/1.58) (1.55/1.86) 8x +

Table 2. Relative risk with 95 % confidence interval in the cohort studies
for renal cell carcinoma in patients treated with diuretics

Author (year) Relative risk Sign.

(95 % confidence interval)

Prineas et al. (1977) 2.1 (1.24/3.48) +
Heath et al. (1997) 12 (0.76/1.89) -

1.23 (0.94/1.63) -

Both studies

Table 3. Relative risk and odds ratio with 95 % confidence interval in
men and women for renal cell carcinoma treated with diuretics (m =
male, f = female)

Author (year) Relative risk Odds ratio Sign.
(95 % confidence interval)

Yu et al. m | 1.0 (0.43/2.3) 1.0 (0.4/2.1) -
(1986) f | 24(1.3/45) 3.6 (1.5/8.7) +

McCredie m | 1.6(1.2/2.2) 1.7 (1.19/2.72) +
(1992) f | 1.2(0.99/1.45) | 1.04 (0.69/1.50) -

Finkle et al. m - -
(1993) f | 1.8(1.43/2.3) 3.1 (2.04/4.71) +

Kreiger et al. m | 1.9(1.19/3.03) | 1.98 (1.19/3.27) +
(1993) f | 2.1(1.5/2.93) 25 (1.67/3.78) +

Hiatt et al. m | 1.2(0.6/2.1) -
(1994) f | 4.0(1.5/10.8) B +

Weinmann et al. m | 1.6(1.08/2.36) | 1.0 (1.14/3.48) +
(1994) f | 1.3(1.00/1.68) | 1.6 (0.95/2.69) -

Mellemgaard etal. | m | 1.3 (0.87/1.93) | 1.4 (0.80/2.10) -
(1994) f | 1.3(0.98/1.72) | 1.5 (0.95/2.40)

All studies m | 1.8(1.49/2.18) | 2.1 (1.68/2.62) | +

f | 1.7(1.52/1.90) | 2.2 (1.85/2.62) | -
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(1,15 [1,08/1,22]), but no increased risk by odds ratio (1.76
[0.96/1.56]).

In two cohort studies [10, 11] the relative risk was signifi-
cantly increased (1.57 [1.03/2.38]).

Hypertension

The relative risk and the odds ratio was significantly in-
creased (1.3 [1.22/1.47] and 1.54 [1.33/1.77]), respectively, in
six case control studies [1-3, 5-7].

In two cohort studies [10, 11], the relative risk was signifi-
cantly increased (2.32 [1.87/2.87]).

Age
Age = 50 years seemed to be a significantly decreased risk
(0.10 [0.08/0.117).

Cigarette Smoking
Cigarette smoking seemed not to be a risk factor for renal cell
carcinoma.

Drugs

Significantly increased risk factors were analgetics and alco-
hol, but not acetaminophen and coftee. Hormone replace-
ment therapy, blood transfusion, and therapy with insulin
seemed not to be a risk factor, and with the intake of oral con-
traceptives, estrogenes, and tea it could not be excluded that
the risk will be decreased.

Various Diseases (Tab. 4)

Angina, renal stones and renal injuries seemed to increase the
risk for renal cell carcinoma, but not diabetes, renal infection,
stroke, myocardial infarction, gall stones, heart attack,
thyreoid diseases, urologic diseases, and renal diseases in the
family.

Discussion

In nearly all case control and cohort studies [1-6, 8-10] the
relative risk and odds ratio were significantly increased by
about 50 % by diuretics, where the risk is something higher
with odds ratio (1.70) than by calculating the relative risk
(1.48).

The risk for renal cell carcinoma is elevated both in men and
women by diuretic therapy [1-7, 11] in the same dimen-
sions. Therefore the calculation of other risk factors could be
gathered independent from gender. However, the risk for re-
nal cell carcinoma is also increased by obesity [3-5, 10, 11],
hypertension [1-3, 5-7, 10, 11], angina [2, 7], renal stones
[2, 7], renal injuries [2, 7], alcohol [5], and analgetics [4, 7]
(Tab. 4).

It is therefore difficult to discriminate these factors from the
influence by diuretics.

If all factors were summarised in the different case control
and cohort studies the relative risk varied between 1.1 and 1.4
with a mean of 1.24, and the odds ratio between 1.1 and 2.0
with a mean of 1.3. The relative risk and the odds ratio with
all factors is therefore lower than the risk by diuretics (1.48
and 1.7, respectively).

If in case control studies only factors with an increased risk
like obesity, hypertension, angina, renal stones and injuries,
analgetics, and alcohol will be considered the relative risk and
the odds ratio is 1.85 and 2.4, respectively, whereas the risk in

Table 4. Relative risk and odds ratio for renal cell carcinoma in patients
with various factors in case control studies

Factors Relative Risk | Odds ratio | Sign.
Diuretics [1-11] 1.48 1.70 +
Obesity [3-5] 1.15 1.76 +/-
Hypertension [1-3, 5-7] 1.33 1.54 +
Angina [2, 7] 1.60 1.69 +
Renal stones [2, 7] 1.60 1.71 +
Renal injuries [2, 7] 3.98 4.29 +
Alcohol [5] 1.14 3.53 +
Analgetics [4, 7] 1.47 1.65 +
All factors except diuretics 1.25 1.36 +

patients with renal injuries only (4.0 [RR] and 4.2 [OR]) is
distinctly higher compared with diuretics. In patients with
obesity, hypertension, angina, renal stones, alcohol, and anal-
getics there are no significant differences compared with diu-
retics. However, if all factors were summarised except diuret-
ics, the relative risk and odds ratio is something lower (1.25;
1.36) than with diuretics (1.48; 1.70).

Therefore it could not be of comparable controls, if they are
not randomised and not large enough. In the analysed studies
there were only a total of about 6000 controls compared with
about 4000 cases. Also a recall bias must be considered, be-
cause cases have a better memory for previous expositions
than controls. The same is true for cohort studies.

These disadvantages of case control studies are the potential
for sample distortion bias and information bias.

Cohort studies have disadvantages if outcomes are rare like
renal cell carcinoma and a prolonged follow-up is required.

Therefore results of case control and cohort studies are only
references to an association between exponents and diseases
but no evidence for the connection. Only in randomised
prospective and controlled studies could be proven that the
treatment with diuretics is a risk factor for renal cell cancer.
But this study will be impossible and further observational
studies with great numbers of cases and controls are neces-
sary to firm the suspicion that diuretics increase the risk for
renal cell carcinoma. However, increased attention is entitled.
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