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A double-blind randomized, multicenter study was carried out to determine the efficacy and 
safety of ursodeoxycholic acid (UDCA) at 4 doses of 2.1 to 16.2 mg.kg-'.day-', and chenodeoxy- 
cholic acid (CDCA) at the dose of 16.9 mg. kg-' .day-', in 197 patients treated for up to 1 year for 
radiolucent gallstones in functioning (opacified) gallbladders. There was confirmed complete 
dissolution in 5.9% of patients receiving UDCA at the dose of 2.1 mg.kg-'.day-', 18.9% in those 
receiving 4.2, 28.9% in those receiving 8.4, 14.6% in those receiving 16.2, and 20.0% in patients 
receiving CDCA. Partial (over 50%) or complete dissolution occurred in 29.4% of patients receiving 
2.1 mg.kg-'.day-' of UDCA, 37.8% of those receiving 4.2,55.2% in those receiving 8.4,48.7% in 
those receiving 16.2, and 50.0% in patients receiving CDCA. Complete dissolution occurred 
significantly more frequently in small (less than 5 mm in diameter) than in large (5 to 15 and more 
than 15 mm) stones. There was no significant influence of treatment on serum cholesterol and 
triglycerides in any of the groups. Serum aminotransferases remained normal (or lower than twice 
the upper normal limit) in all patients treated with UDCA. Diarrhea leading to cessation of 
treatment occurred in 5% of patients receiving UDCA, but was significantly less frequent than in 
those receiving CDCA. These results confirm that, within a 1-year period, UDCA is equally 
effective and induces diarrhea less frequently than CDCA, with an optimal dose (8 mg-kg-'. 
day-') approximately twice lower than that of CDCA. 

It is well established that chenodeoxycholic acid 
(CDCA) and ursodeoxycholic acid (UDCA) are effective 
in the treatment of cholesterol gallstones. Several studies 
suggest that efficacy of UDCA in suitable patients is 
similar to that reported for CDCA, that the effective dose 
of UDCA appeared lower than that of CDCA, and that 
the incidence of side effects (serum aminotransferases 
elevations and diarrhea) was lower with UDCA than 
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with CDCA treatment (1). However, only one prospec- 
tive, controlled study designed to compare systematically 
the two agents has been performed (2). In this study, two 
doses (7 to 8 and 14 to 15 mg.kg-'.day-') of each of the 
two bile acids were used. The conclusion was that the 
overall response rate (complete and partial dissolutions 
was similar with UDCA and CDCA, but that diarrhea 
and hypertransaminasemia occurred only in the CDCA- 
treated patients. 

The purpose of our study was also to compare, in a 
prospective, randomized and double-blind fashion, the 
efficacy and incidence of side effects of CDCA and UDCA 
in patients with radiolucent gallstones in "functioning" 
gallbladders. Since the dose-response relationship with 
CDCA has already been examined (3-5), the design of 
our study included only the CDCA dose considered to be 
optimal. In addition, since dissolutions of stones have 
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been observed with doses of UDCA of 150 mg-day-' (6), 
four doses of UDCA ranging from 2 to 16 mg - kg-' . day-' 
were used. 

PATIENTS AND METHODS 
The trial was performed in 15 centers from March, 

1978 to January, 1981. 

PATIENTS 
As shown in Table 1,197 patients were included in the 

study. The criteria for inclusion were: (i) radiolucent 
gallstones; (ii) gallbladder opacified by oral cholecystog- 
raphy; (iii) no liver disease detectable by conventional 
clinical or biochemical signs or symptoms, nor other 
known visceral disease; (iv) symptoms of gallstones ab- 
sent; patients with one or several episodes of biliary colic 
more than 1 month prior to admission were accepted for 
inclusion; (v) age over 18 years; and (vi) effective contra- 
ception in women capable of bearing children (10 women 
were on oral contraceptives). 

TREATMENT GROUPS AND DURATION 
Each patient was allocated to 1 of 5 treatment groups 

in each participating center using the random permuta- 
tion blocks method (7) by series of 10 patients. In four 
groups, the patients received UDCA, and in the fifth 
group, they received CDCA. The proposed doses of 
UDCA were, respectively, of 125, 250, 500 and 1,000 mg 
per day, usually given as four tablets of identical aspect 
containing either 31.25,62.50, 125.00 or 250.00 mg of the 
product. The proposed dose of CDCA was 1,000 mg per 
day (in tablets containing 250 mg). The actual dose was 
adapted to the patient's weight using the following pro- 
cedure: the daily dose was 3 tablets per day for a weight 
of up to 52.5 kg, and 1 additional tablet for each addi- 
tional 15 kg. The maximal daily dose was 6 tablets per 
day in patients with a weight of 97.5 kg or more. Tablets 
were given at  breakfast and bedtime. In the case of an 
uneven number of tablets, the highest number was given 
at bedtime. The full dose was given at Day 1. After the 
final analysis, taking body weight into account, the mean 
actual doses were, for UDCA: 2.1, 4.2, 8.4 and 16.2 mg. 
kg-' . day-', and for CDCA: 16.9 mg . kg-' day-'. Patients 
were treated during periods of up to 1 year. No placebo 
group was included; this seemed ethically justified be- 

cause the efficacy of both CDCA and UDCA has already 
been established. 

The bile acids were prepared and provided by the 
Roussel-Uclaf Institute (Paris, France). They were 98% 
(or more) pure by thin-layer chromatography. Litho- 
cholic acid was less than 0.1%. The other contaminants 
were other bile acids. The coordination and statistical 
analysis were carried out by the Roussel-Uclaf Biomet- 
rics Group. Compliance to treatment was assessed only 
by recording the patient's history. 

STUDY DESIGN AND FOLLOW-UP OF PATIENTS 

Before treatment, all patients had a complete history 
and physical examination, liver function tests by stan- 
dard methods (SGOT and SGPT, alkaline phosphatase, 
total protein and electrophoresis, serum bilirubin), serum 
lipids (total cholesterol and triglycerides), and an oral 
cholecystography. Clinical examination, biochemical 
tests and cholecystography were repeated at  3, 6, 9 and 
12 months, the patients being continued on medication 
until the repeat cholecystography. Tests (including oral 
cholecystography) were performed in each individual 
center. 

Oral cholecystography was performed with the mini- 
mal possible number of films. It was interpreted both by 
the radiologist and the clinician. Measurement of stone 
size was not standardized. It was assumed that errors on 
measurements were randomly distributed among the dif- 
ferent groups. The radiologist did not know the treat- 
ment, but was aware of the duration of the treatment. 
The result was classified as complete dissolution, partial 
dissolution (decrease of more than 50% of diameter of 
the largest stone and/or of the number of stones) or 
failure. In case of discrepancy between evaluation of two 
consecutive cholecystograms, the least favorable result 
(partial dissolution or failure) was taken into account. 
In 94% of cases of complete or partial dissolution, it was 
confirmed by a repeat cholecystography 3 months (83% 
of cases) or 6 months (11% of cases) later. 

END OF TRIAL AND STATISTICAL ANALYSIS 
Trial was terminated either when complete dissolution 

(as defined above) was obtained, or after 1 year of treat- 
ment. Patients with no detectable decrease in the size of 
stones were included as treatment failures. Continuation 

TABLE 1. NUMBER OF PATIENTS 

I 
Lost for follow-up" 

17 

Patients included 
197 

1 
I 

Followed-up 6 months or more 
I 

Withdrawal before 6 monthsb 
20 160 

I 
Patients analyzed 

180 

a Between the beginning of treatment and 3 months; they were not considered in the final analysis. 
' Considered as treatment failures. 
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TABLE 2. SUMMARY OF CHARACTERISTICS OF PATIENTS AND STONES' 

No. Stone dameter (mm) Ideal body 
Dose Sex Age (yr) weight (9%) Treatment (mg. kg-', No' Of day-,) patients 5-15 >15 Single Mukide 

<60 260 4 1 5  >115 <5 F M 

UDCA 2.1 34 23 11 16 18 23 8 3 18 12 15 19 
4.2 37 28 9 18 18 23 14 10 15 11 7 30 
8.4 38 30 8 25 10 23 11 11 22 5 5 33 

16.2 41 27 14 23 16 22 13 12 23 6 7 34 

CDCA 16.9 30 28 2 16 12 18 6 10 9 11 6 24 

a Only 180 patients of the 197 included in the trial are considered, 17 being lost for follow-up before 3 months of treatment. 

TABLE 3. WITHDRAWALS 
Before 6 months After 6 months 

UDCA CDCA UDCA CDCA 

Stone complications 
- Surgery 3 1 7 

Nonopacified gallbladder 2 
Stone calcification 1 

- 2 
4 

Diarrhea 2 6 1 2 
1 SGPT elevation - - - 

Other 5 9 1 

- 
- - 

- 

Total 13 7 23 4 

of treatment after 1 year in suitable patients was decided 
by individual physicians, but is not considered in this 
report. Other reasons for interrupting treatment (in 20 
patients after 6 months) will be described later and were 
considered as treatment failures (see Table 1). 

The statistical significance of the dose-response rela- 
tionship was tested by the method of Armitage (8); the 
dissolution rates were estimated by the actuarial method 
(9) and differences in dissolution rates tested by the log 
rank method (10). Comparison of biochemical tests was 
made by conventional variance analysis. The influence 
of treatment on symptoms was analyzed by the binomial 
test. Differences were considered significant when p was 
lower than 0.05 (unless otherwise indicated). The sample 
size of 35 patients per group on the average allowed a 50, 
70 and 80% probability of detecting a true absolute 
difference of 22, 28 and 32%, respectively, between two 
treatment groups in the percentage of patients with 
complete or partial dissolution. 

RESULTS 
PATIENT'S CHARACTERISTICS 

The main characteristics of the patients are summa- 
rized in Table 2. There was no significant difference in 
any of the characteristics between the treatment groups, 
except for a significantly higher number of single stones 
and a smaller number of small stones in the patients 
treated with UDCA at 2.1 mg.kg-'.day-' as compared 
to the other groups. The age ranged between 20 and 81 
years. A body weight higher than 115 and 130% of ideal 
weight was found in approximately 30 and 15% of: the 
patients respectively. As expected, there were more 
women (136) than men (44). None of the patients fol- 
lowed-up interrupted the treatment. 

WITHDRAWALS AND DROP-OUTS 
Seventeen patients (8.6%) were lost for follow-up be- 

fore the first (3 months) cholecystography under treat- 
ment. They were not taken into account in the final 
analysis. They were randomly distributed among the five 
groups. Twenty other patients withdrew from the trial 
before 6 months, and were considered as failures (Table 
1). The reasons are indicated in Table 3. Reasons for 
withdrawal (other than complete dissolution) between 6 
and 12 months are also indicated. For these patients, the 
result of the last cholecystogram was taken into account. 
The incidence of cholecystectomy was not significantly 
different in UDCA- and CDCA-treated patients. 

OVERALL EFFICACY 
The overall effectiveness of UDCA and CDCA in dis- 

solving gallstones is shown in Table 4. The percentage 
of patients treated with UDCA in whom complete and 
partial dissolution was found increased significantly from 
2.1 to 4.2 and to 8.4 mg.kg-'-day-'. These percentages 
did not increase further for the dose of 16.2 mg-kg-'. 
day-', and the highest dissolution rates were not different 
from that observed with CDCA. The percentage of con- 
firmed complete dissolutions also increased significantly 
with each dose of UDCA from 2.1 to 8.4 mg.kg-'.day-' 
and did not increase further at 16.2 mg.kg-'.day-'. (It 
was even lower at the latter dose than at 8.4 mg. kg-' . 
day-', but not significantly.) Again, the highest percent- 
ages of complete dissolutions achieved with UDCA were 
not significantly higher than with CDCA. 

Among the 10 patients receiving oral contraceptives, 7 
were treatment failures and 3 had complete dissolutions: 
1 at 4.2, 1 at 8.4 and 1 at 16.2 mg.kg-'.day-'. Nine of 
these patients had stones less than 15 mm in diameter. 

DISSOLUTION AS A FUNCTION OF TIME 
The percentages of partial + complete and complete 

dissolutions for each dose, calculated by the actuarial 
method (9), at 3, 6, 9 and 12 months are represented in 
Figures 1 and 2, respectively. The dissolution rates in- 
creased rapidly between 3 and 6 months, and then more 
slowly. At the two highest doses of UDCA, confirmed 
complete dissolution was observed in 13% of the patients 
a t  6 months, and 23% at  12 months; with CDCA, it was 
observed in 7.6% of the patients a t  6 months and 17.4% 
at  12 months. At 6 months, it appeared, therefore, that 
a higher proportion of the final complete dissolutions 
was observed with UDCA than with CDCA; however, the 
difference was not significant. 
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TABLE 4. DISSOLUTIONS BY UDCA AND CDCA 

Treatment Dose 
(mg . kg-'. day-') 

No. of 
patients 

Dissolutions 

Partial Comdete 
Total 

UDCA 2.1 34 8 (23.5%) 2 (5.9%)" 10 (29.4%)" 
4.2 37 7 (18.9%) 7 (18.9%)" 14 (37.8%)" 
8.4 38 10 (26.3%) 11 (28.9%)' 21 (55.2%)" 

16.2 41 14 (34.1%) 6 (14.6%) 20 (48.7%) 

CDCA 16.9 30 9 (30.0%) 6 (20.0%) 15 (50.0%) 

x2 statistic for linearity: p < 0.05 (overall x2); p < 0.025 (x* for testing the significance of the slope); NS ( x 2  for testing departure from 
linearity). 

UDCA 21  118 237 270 311 
' '  4 2  297 327 398 398 
' I  8 4  237 505 534 574 

162 244 403 495 531 
CnCA 169 212 501 557 631 z 75 - 1  mg kgb' 

O C  I 

0 3 6 9 12 
MONTHS 

FIG. 1. Partial (50% or more) or complete dissolutions with UDCA 
or CDCA, calculated by the actuarial method. The numbers in the table 
(insert) are the cumulative percentages of patients with dissolution at  
(or before) the times indicated. 

dose 
(rnge'd? 3mo6mo 9 m  12mo 

UOCA 21  00 3 0  ZO 69  
' '  4 2  00 8 8  157 229 
" 8 4  53  159 217 298 
' '  162 24  103 162 162 

CDCA 169 35 7 6  218 274 
75 

5 

M O N T H S  

FIG. 2. Complete confirmed dissolutions with UDCA or CDCA, 
calculated by the actuarial method. The numbers in the table are the 
cumulative percentages of patients with dissolutions at (or before) the 
times indicated. 

INFLUENCE OF STONE SIZE 
The influence of stone diameter on dissolution rate 

with UDCA is shown in Figure 3. The rates of complete 
+ partial dissolutions were not significantly different for 
small and large stones. However, the rates of overall 
complete dissolutions was significantly higher for small 
stones (<5 mm in diameter) than for large stones (5 to 
15 mm and >15 mm in diameter). Single stones were 

' o o r O l  PATIENTS 
DISSOLUTIONS(1yr) 

PARTIAL 
COMPLETE 

5 o b  Q-[ 38.9 

9.9 0 
>15mm 5-15mm c5mm 

(n=34) (=78) (=36) 
STONE DIAMETER 

FIG. 3. Influence of stone diameter on the cumulative percentages 
of complete or complete + partial (50% or more) dissolution with 
UDCA. In case of multiple stones, the diameter of the largest stone 
was considered. Differences between the percentages of complete dis- 
solutions in the three groups are significant. (The numbers indicated 
are the percentages.) 

significantly less frequently dissolved (partial + com- 
plete: 23.5%; complete: 8.8%) than multiple stones (par- 
tial + complete: 48.7%; complete: 20%). 

SIDE EFFECTS 
The major side effect was diarrhea. Severe diarrhea 

(leading to cessation of treatment) was observed in 23% 
of patients receiving CDCA (8 patients) and only 5% of 
patients receiving UDCA (2 patients receiving 16.2 mg. 
kg-' . day-' and 1 patient receiving 8.4 mg- kg-' .day-'). 
However, diarrhea (defined as at least two liquid stools 
per day) was noted in 9 patients receiving UDCA (6%) 
and in 17 patients receiving CDCA (57%). Of the patients 
receiving 16.2 mg. kg-'-day-' of UDCA, diarrhea was 
noted in five (12%). These patients continued their treat- 
ment at the same dose. 

A marked and persistent increase in serum amino- 
transferases activity was observed in one patient receiv- 
ing CDCA; it led to cessation of treatment (Table 1). 
Occasional and moderate increases (less than twice the 
upper limit of normal) were noted in 2 patients receiving 
CDCA, and 4 patients receiving UDCA. These abnor- 
malities always resolved, and no patient underwent liver 
biopsy. 

In the group of patients receiving UDCA at the dose 
of 4.2 mg. kg-' -day-', one had angioneurotonic edema, 
and one had severe persistent epigastric pain, Although 
the relationship with therapy was not clear, bile acid 
administration was stopped in both cases. 
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EFFECT O N  SERUM LIPIDS 
There was no detectable effect on the mean serum 

triglycerides or cholesterol concentration in any of the 
groups (Figure 4), nor was there any detectable effect of 
the treatment on these variables in any individual pa- 
tient. 

STONE CALCIFICATION 
Stone calcification was detected in 5 patients treated 

with UDCA: 2 patients on 2.1 mg.kg-’.day-’, 2 patients 
on 8.4 mg. kg-’ .day-’ and 1 patient on 16.2 mg. kg-’. 
day-’. In the latter patient, calcification was detected at 
3 months; in the other cases, calcification was observed 
at 6 months or later. Stone calcification was not observed 
in any of the patients receiving CDCA. 

EFFECT OF TREATMENT O N  SYMPTOMS 
During the year preceding the beginning of treatment, 

typical biliary colic was found (retrospectively) in 24 and 
30 to 34% of patients receiving CDCA and UDCA (re- 
spectively). The incidence decreased during treatment to 
16 and 18 to 23%, respectively. 

Of 95 patients who had not reported biliary colic during 
the year preceding treatment, 12 (12.6%) had at least 
one episode during treatment. In contrast, of 51 patients 
who had reported biliary colic during the year preceding 
treatment, 36 (70.6%) did not have any episode during 
treatment (p < 8.01, binomial test). 

Symptoms of “dyspepsia” (vague pain in the right 
upper quadrant of the abdomen, episodes of nausea and/ 
or vomiting) were reported in 43 to 63% of patients 
during the year preceding treatment, and 45 to 60% of 
patients during treatment. 

CHOLE TEROL TRI LYCERIDES 
“ I  ( s d  , ?!3/u 

UDCA(2.4) UDCA(2.4) 
0- 01 

UDCA(4.2) UDCA(4.2) 
0-0- 

’ 1 UDCA(8.4) - 
0 

UDCA(8.4) 

UDCA(16.2) 

UDCA(16.2) 1 ’1 1 1 CDCA 

o b o l -  
pre 3 6 12 pre 3 6 12 

MONTHS MONTHS 

FIG. 4. Influence of UDCA and CDCA on serum total cholesterol 
and triglyceride concentrations. Numbers in parentheses are doses (in 
mg. kg-’ ’day-’). Pre, pretreatment values. 

DISCUSSION 

Efficacy and Safety. This prospective controlled study 
confirms that UDCA is an effective agent in dissolving 
gallstones and the design allows one to conclude that the 
optimal dose is near 8 mg. kg-’ .day-’. In the absence of 
a placebo group, the efficacy of UDCA is demonstrated 
by the significant dose-response relationship. The per- 
centage of dissolution at the two highest doses of UDCA 
was not different from that’ observed with CDCA, a 
finding which was expected because of the size of the 
sample. 

Roda et al. (2) reached a similar conclusion, but their 
experimental design did not allow to examine the effec- 
tiveness of doses lower than 7 to 8 mg . kg-’ . day-’. Other 
studies indicated that doses lower than 8 mg . kg-‘ . day-’ 
could be effective (6, 11-13) but, because of differences 
in experimental design, significant differences between 
“small” and “high” doses could not be detected. This is 
the case in the study by Tint et al. (14), and it appears 
likely that the lack of statistical correlation between 
dissolution rate and UDCA dose was due to the small 
number of patients examined. Overall, it may be assumed 
from the results of our study, those of Roda et al. (2) and 
Maton et al. (15) that: (i) the minimal effective dose of 
UDCA is near 2 mg.kg-’.day-’; (ii) the optimal dose is 
near 8 mg . kg-’ . day-’. 

Although, no placebo group was included in this study, 
both complete and complete + partial dissolution rates 
for the lowest dose of UDCA appear substantially higher 
than the rates observed at 16 months in the placebo 
group of the National Cooperative Gallstone Study (re- 
spectively 0.4 and 8.9%) (22). 

Several studies have suggested that dissolution was 
more rapid with UDCA than with CDCA (2, 6, 14, 16, 
17). In our study, a similar trend was observed, since a 
higher percentage of patients had signs of dissolution at 
6 months with UDCA than with CDCA. However, the 
difference was not statistically significant, and no differ- 
ence could be observed after 1 year of treatment. It 
appears therefore that, if there is a difference in the time 
course of dissolution between UDCA and CDCA, the 
difference, at the optimal dose of each agent, is small 
and detected only before 6 months. This conclusion is in 
agreement with the results of Tint et al. (14). The reason 
remains unknown, but could be related to the acute 
decrease in cholesterol secretion by UDCA (18), or to a 
higher decrease in biliary cholesterol saturation with 
UDCA than with CDCA (19-21). 

The actuarial dissolution rate a t  the optimal dose of 
UDCA was lower in our study than those previously 
reported (2, 14). The reason for this difference is unclear. 
It may be due to the size of the sample or to the selection 
of patients and, in this regard, it is noteworthy that each 
of the two other studies were performed in one center, 
while our study was multicentric. 

As in other studies, the incidence of complete disso- 
lutions was higher for small stones than for large stones 
over a 1-year period. However, stone size did not seem 
to have any influence on the incidence of partial + 
complete dissolutions (“response-rate”), a finding which 
suggests that the final result if treatment is continued 
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may not depend on the initial stone size. This cannot be 
established, however, on the basis of the present results, 
because other factors, such as stone calcification (see 
later), may influence the final outcome. 

Diarrhea, a frequent side effect of CDCA treatment, 
was observed in 6% of patients receiving UDCA and was 
severe enough to lead to cessation of treatment in 5%. 
Diarrhea may, therefore, occur under UDCA treatment, 
although significantly less frequently than with CDCA. 
This is in agreement with the findings of Roda et al. (2). 
It is important to note that diarrhea occurred, in our 
study, only (with one exception) in patients treated with 
the highest doses of UDCA (17 to 19 mg.kg-’-day-’), i.e., 
doses higher than those usually reported. Moreover, since 
no placebo group was included in either study, it is not 
possible to conclude that diarrhea was certainly due to 
treatment, although this seems likely. The mechanism 
cannot be ascertained from this study: no biliary bile 
acid analysis was performed. Tint et al. (14) showed that 
neither CDCA nor lithocholic acid (who could both be 
responsible for the diarrhea) increased in bile (in pro- 
portion) during UDCA therapy. Roda et al. (2) showed 
that serum-conjugated lithocholic acid increased slightly, 
but significantly, during both CDCA and UDCA therapy. 
Other studies have also shown that lithocholic acid could 
be formed from UDCA (1). In any event, it may be safely 
concluded from this and other studies that diarrhea 
occurs much less frequently with UDCA than with 
CDCA. 

UDCA in this study had no consistent effect on serum 
aminotransferases activities, in agreement with all other 
published studies (l), and in contrast with numerous 
observations with CDCA, including the National Coop- 
erative Gallstone Study (22). This finding suggests that 
UDCA is not a potential hepatotoxin and could be of 
considerable importance if a long-term maintenance 
treatment were to be given to prevent recurrences. How- 
ever, no histological or ultrastructural studies were per- 
formed and it has been shown recently that, in patients 
treated with CDCA, there was no correlation between 
the abnormalities of liver function tests and the appear- 
ance of ultrastructural lesions (23). 

Influence on Serum Lipids. UDCA treatment, at all 
doses, had no influence on either serum total cholesterol 
or triglycerides concentration. This is in agreement with 
several other studies (2, 14, 24). In other reports, a 
significant decrease in triglycerides was observed (11, 
17). We cannot offer any explanation for this discrepancy 
and, at this point, we suggest that the serum triglyceride- 
lowering effect of UDCA remains to be confirmed on a 
larger number of patients. In this context, it is interesting 
to note that no significant decrease in serum triglycerides 
in patients receiving CDCA could be detected in our 
study, although there was a trend in that direction. It 
can be suggested that the decrease would have been 
significant if the group of patients had been larger, as 
shown in a number of other studies (22). 

The same reason may explain why the significant 
increase in serum cholesterol observed in patients treated 
with CDCA in the National Cooperative Gallstone Study 
(22) was not observed in our patients. Likewise, we could 
not detect any effect of UDCA on serum cholesterol at 

any dose. This is in agreement with all earlier studies 
(1). 

Stone Calcification. Calcification of previously radio- 
lucent stones was noted in five patients of this study 
(3.3%). It is difficult to establish that calcification was 
the result of treatment rather than spontaneous in the 
absence of a control group of similar size. Stone calcifi- 
cation under UDCA treatment has already been reported 
in several studies (14,25, Raedsch, R. et al., Lancet 1981; 
2:1296, Letter). Again, in the National Cooperative Gall- 
stone Study, calcification occurred with an equal fre- 
quency (7%) among patients receiving CDCA and pla- 
cebo, over a 2-year period (22). At this point, calcification 
of stones under UDCA treatment remains to be estab- 
lished. 

Influence of Treatment on Symptoms. The incidence 
of biliary colic was significantly lower under UDCA 
treatment than during the year before the beginning of 
treatment, This is in agreement with the observation of 
Meredith et al. (17) in their retrospective study. This 
finding should be interpreted with caution, since the 
overall observation period, in patient-years, was lower 
on treatment than before treatment (some dissolutions 
having occurred before 1 year). 

In contrast with other studies in gallstone and non- 
gallstone patients (14, 17, 26-28), the incidence of non- 
specific symptoms (“dyspepsia”) was not decreased by 
UDCA treatment. This question is currently under in- 
vestigation elsewhere (17) and both the benefit of treat- 
ment on nonspecific symptoms and its possible expla- 
nation should be clarified in the near future. 

In conclusion, the results of this prospective, double- 
blind study, confirm the effectiveness of UDCA in dis- 
solving radiolucent gallstones in functioning gallblad- 
ders. It also confirms that treatment is effective at doses 
as low as 2 mg . kg-l. day-’ and that the optimal dose is 
near 8 mg . kg-’. day-’. Elevations of serum aminotrans- 
ferases above twice the upper limit of normal were not 
observed and diarrhea was significantly less frequent 
under UDCA than under CDCA. Within a 1-year treat- 
ment period, UDCA seems to be equally effective and 
induces diarrhea less frequently than CDCA in the med- 
ical treatment of gallstones. 
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