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Forty patients with obstructive jaundice (bilirubin > ZOO pmolll) were 
entered into a randomized trial of oral ursodeoxycholic acid for 48 h 
before surgery versus no additional therapy. Pre-operative venous and 
operative portal total bile salt concentrations were higher in the bile salt 
treated patients (P < 0.001). Portal endotoxaemia during operation was 
reduced in ursodeoxycholic acid treated patients (P <0.05). There was no 
signijicant difference in systemic venous endotoxaemia, renal function or 
postoperative morbidity or mortality. This study suggests pre-operative 
oral bile salt therapy may be of no clinical benefit in patients with 
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Postoperative death primarily attributed t o  renal failure occurs 
in approximately 6 per cent of patients with obstructive 

while renal impairment occurs in 11-18 per cent of 
these  case^^-^. Endotoxaemia is common in patients with 
obstructive jaundice' - 1 2 .  Pre-operative endotoxaemia has been 
associated with mortality' and perioperative endotoxaemia 
with postoperative renal impairment7s831 '. 

have suggested that pre-operative 
oral bile salt therapy improves postoperative renal function and 
reduces endotoxaemia in patients with obstructive jaundice. The 
aim of this study was to  assess the effect of pre-operative 
ursodeoxycholic acid (UDCA) o n  perioperative endotoxaemia, 
renal function, and postoperative morbidity and mortality. 

T w o  recent 

Methods 
Patients 
Forty patients with obstructive jaundice (bilirubin > 100 pmol/l) 
undergoing surgery were randomized to receive oral UDCA (Destolit, 
Merrell Pharmaceuticals Ltd)900 mg 8-hourly for 48 h immediately pre- 
operatively (the final dose being given approximately 10 h before 
surgery) or no additional treatment (control patients). Patients who had 
undergone surgery within 4 weeks or had duodenal obstruction were 
excluded. All patients were investigated and prepared for operation 
routinely and were given intravenous prophylactic antibiotics 
(piperacillin 4 g, tobramycin 120 mg) after induction of anaesthesia, and 
at .  8 and 16 h postoperatively (piperacillin 4g, tobramycin 80mg). 
Mannitol infusions (200ml of lopercent) were given to all patients 
commencing before surgery. All patients gave informed consent and the 
trial was approved by the hospital Ethical Committee. Both patients and 
surgeons were aware of the result of randomization. 

Renal function 
Twenty-four hour urinary creatinine clearances were measured 3-4 days 
pre-operatively, during the 24 h before surgery, and for the first three 
postoperative days. Serum creatinine was measured in addition on 
admission and at least 2-3 times weekly after the first three postoperative 
days until discharge. 

Endotoxin measurement 
Systemic venous blood samples for endotoxin assay were taken using 
aseptic technique on entry to the trial (usually 3-4 days pre-operatively), 
immediately pre-operatively, during surgery, and for the first three days 
postoperatively. Whenever possible a sample of portal blood was taken 
at the same time as the operative systemic venous sample. Blood for 
endotoxin assay was placed in a sterile universal container (Sterilin, 
Teddington, UK) containing 50 units of heparin sodium (mucous) 
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obtained from Weddel Pharmaceuticals Ltd, Wrexham, UK. Samples 
were centrifuged at 35009 and the plasma stored in endotoxin-free tubes 
at -70°C until assay. Endotoxin was measured without knowledge of 
patient randomization by a quantitative Limulus lysate microassay as 
previously de~cribed'~,  with the following modifications. Plasma 
samples were inactivated by diluting 1.9 in pyrogen-free water (PFW) 
and heating at 75°C for 25 min. The Limulus lysate was obtained from 
MA Bioproducts (Walkersville, Maryland, USA) and diluted 1:3 in PFW. 
The chromogenic substrate was S2423 (Kabi, Flow Laboratories, 
Rickmansworth, Hertfordshire, UK) at 1.1 14 m~ in TRIS-HC1 buffer 
pH 9.0. 

Positive endotoxin assays were expressed in endotoxin units (EU) by 
comparison with the activity of an international reference endotoxin 
(Escherichia coli 01 11:B4 lipopolysaccharide, MA Bioproducts) which 
has an activity of 11.5 EU/ng. The lower limit of sensitivity of the assay is 
approximately 0.58 EU/ml. This assay has given negative results in 
plasma specimens from 30 healthy adults. The coefficient of variation of 
the assay is 11-18 per cent. 

Serum bile acid assay 
Concentrations of total serum bile acids were estimated on pre-operative 
(fasting) systemic venous and operative portal venous specimens using 
the automated enzymatic method described by Mashige et al.". All 
reagents were obtained from Sigma (Poole, UK). Deoxycholic acid was 
used for standard solutions. The mean (ks.d.) fasting total serum bile 
acid concentration in 10 healthy controls was 15-7 (k 2.4) pmol/l. 

Statistical analysis 
The data were analysed using the Mann-Whitney I/, Fisher's exact and 
x 2  tests as appropriate. 

Results 
One patient was excluded because of duodenal obstruction. 
There were no withdrawals. The  admission da ta  on  the UDCA 
treated and  control patients are shown in Table 1. The diagnoses 
and operative procedures performed are shown in Table 2. Five 
control patients had concurrent disease (diabetes mellitus, three; 
cardiovascular disease, two) compared with three UDCA 
treated patients (cardiovascular disease, two; chronic 
respiratory disease, one). Four  patients in each group had pre- 
operative clinical evidence of infection (control patients: intra- 
abdominal sepsis, two; cholangitis, one; skin infection, one; 
UDCA treated patients: cholangitis, two; intra-abdominal 
sepsis, two). 

Three patients in the treatment group did not tolerate the full 
dosage of UDCA. The pre-operative systemic venous and 
operative portal serum total  bile acid concentrations were 
higher in patients treated with UDCA (median pre- 
operative concentration =65.5 pmol/l in control patients, 
172 prnol/l in UDCA treated patients, P<O.OOl;  portal 
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concentration = 61.5 pmol/l control patients, 174 pmol/l UDCA 
treated patients, P < 0,001). There was no difference between 
portal and systemic bile acid concentrations. The results of the 
endotoxin assays are shown in Table 3. The mean 24 h urinary 
creatinine clearance values before and after operation are shown 
in Figure 1, and the maximum rise in postoperative serum 
creatinine in Figure 2. There was no difference between groups in 
the maximum fall in creatinine clearance during the first three 
postoperative days compared to  the mean pre-operative value 
(median = 15 ml/min control patients, 13 ml/min UDCA 
treated patients). 

There was one hospital death (intra-abdominal sepsis) in the 
control group, and three in the UDCA treated patients 
(pneumonia, intra-abdominal sepsis, and advancing malignancy 
at more than 30 days after surgery). Eight control patients 
developed postoperative complications (wound infection, three; 
intra-abdominal sepsis, two; fistulae, two; cholangitis, one) 
compared with nine UDCA treated patients (fistulae, three; 
intra-abdominal sepsis, one; pneumonia, one; shock lung/renal 
failure, one; gastrointestinal bleed/wound dehiscence, one; 
pulmonary embolus, one; cholangitis, one). The patient who 
developed acute renal failure aspirated postoperatively and was 
ventilated for acute respiratory failure 18 h after surgery; this 
was associated with acute anuric renal failure which required 
haemodialysis. He made a complete recovery and has normal 
renal function. His operative systemic and portal venous 
samples were both positive for endotoxin. 

Table 1 Admission data for UDCA treated and control patients 

Control UDCA-treated 
patients patients 

Number 20 20 
Age 56.5 (45-78) 57.0 (18-72) 
Sex (M:F) 1010 13:7 
t Weight loss (%) 8 (G34) 7.5 (0-23) 
Malignant disease 16 13 
Bilirubin (pmol/l) 322 (102-565) 314 (105-610) 

Alkaline phosphatase 630 (328-1680) 657 (204-1750) 
(Normal 2-14) 

(IUP) 
(Normal 30-130) 

(Normal 35-55) 

(Normal male 40-54, 

Albumin (g/l) 33 (2743) 36 (29-45) 

* Haematocrit (%) 35.5 (28-41) 38 (30-43) 

female 38-47) 
White cell count 9.2 (4.1-18.0) 9.8 (3.6-15.4) 

(109/1) 
(Normal 40-11.0) 

(Normal 55-125) 
Creatinine (pmolfi) 87.5 (59-208) 82.5 (62-124) 

Values are medians with ranges in parentheses 
* P  < 0.05 (Mann-Whitney) 
?Patients’ estimates of weight loss within 6 months before admission to 
hospital 

There was a lower incidence of portal endotoxaemia during 
operation in the UDCA patients (1/19 UDCA treated patients, 
6/18 control patients, P <0.05), but no significant difference in 
systemic venous endotoxaemia (before, during or after surgery), 
renal function, morbidity or mortality. Analysis of the results 
excluding the three patients who did not receive full dosage of 
UDCA did not influence the results. 

Table 3 Incidence of endotoxaemia in control and UDCA treated 
patients 

Group Preop.1 Preop.2 Operative Portal Postop. 

Control 9/20 10120 10120 6/18* 6/20 
UDCA 3/20? 5/20$ 6/20 1/19* 4/20 

* P<O.O5 (Fisher’s exact test); t before UDCA; $after UDCA 

Discussion 
In this study patients with obstructive jaundice showed no 
benefit from pre-operative oral UDCA therapy in terms of 
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Table 2 Diagnosis and operative procedure in the UDCA treated and control patients 

Figure 1 The mean 24 h urinary creatinine clearance before and after 
(days 1-3) operation in control and UDCA treated patients. Open circles 
represent patients who received an incomplete dose of UDCA. Bars show 
median values 

Group 

Control (n = 20) 

UDCA treated ( n  =20) 

Diagnosis 

Cholangiocarcinoma (6) 
Pancreatic carcinoma (5) 
Gallbladder carcinoma (4) 
Benign strictures (4) 
Ampullary carcinoma (1) 

Cholangiocarcinoma (9) 
Benign strictures (7) 
Pancreatic carcinoma (2) 
Gallbladder carcinoma (1) 
Lymphoma (1) 

~~ 

Operative procedure 

Hepaticojejunostomy (13) 
Choledochojejunostomy (2) 
Choledochojejunostomy + gastrojejunostomy (2) 
Extended left hepatectomy (1) 
Local excision ampullary carcinoma (1) 
Operative intubation (1) 

Hepaticojejunostomy (15) 
Cholecystjejunostomy + gastrojejunostomy (1) 
Cholecystjejunostomy (1) 
Extended right hepatectomy (1) 
Operative intubation (1) 
Laparotomy (1) 
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Figure 2 The maximum rise in serum creatinine postoperatively (until 
discharge or death) in control and UDCA treated groups compared with 
immediate pre-operative value. Open circles represent patients who 
received an incomplete dose of UDCA. Bars show median values 

systemic endotoxaemia, perioperative renal function, or 
postoperative morbidity or mortality, although there was 
significantly less portal endotoxaemia in the treatment group. 
The absence of any improvement in postoperative renal function 
or reduction in systemic endotoxaemia from bile salt treatment 
contrasts with the findings of Evans et and of Cahill". 
Evans et a / . 1 3  found a Significant improvement in perioperative 
creatinine clearance in nine patients treated with oral sodium 
taurocholate (1 g 8-hourly for 48 h pre-operatively) when 
compared with nine untreated controls, although two of their 
controls developed acute renal failure. Cahill" showed a 
significant reduction in systemic and portal venous 
endotoxaemia in eight consecutive patients treated with sodium 
deoxycholate (500 mg 8-hourly for 48 h pre-operatively) when 
compared with 25 previous patients with obstructive jaundice, 
although no significant improvement in renal function was 
demonstrated. The present study is the first randomized 
controlled trial to assess the effect of pre-operative bile salt 
treatment on endotoxaemia and renal function. The different 
bile salts used in these studies are unlikely to  account for the 
discrepancies in results as Iwasakii6 has shown that a wide 
variety of bile salts inactivate endotoxin in uitro. The molar dose 
of bile salt given in this study was greater than that used 
previously, but only represents about 20 per cent of normal daily 
bile salt secretion. UDCA was used in this study because it is in 
current clinical use for gallstone dissolution and is usually well 
tolerated. However three of the patients randomized to  UDCA 
treatment failed to take full dosage, and thesecases together with 
the patient excluded because of duodenal obstruction show one 
limitation of any oral prophylactic treatment. Serum bile acid 
concentrations were markedly elevated in ali trial patients, but 
the UDCA treated patients had higher systemic and portal 
venous levels than the control group. This elevation of serum 
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total bile acids may be important: bile acids may reduce 
endotoxaemia by binding to and inactivating endotoxin in the 
plasma, or alternatively the raised concentration of bile acids 
may affect the in uitro assay of plasma endotoxin. 

The reduction in portal endotoxaemia observed in the 
UDCA treated patients in this study might have occurred by 
chance, but is consistent with Cahill's finding" and with the 
proposed role of enteric bile salts in binding luminal endotoxin 
and preventing its absorption into the portal c i r c ~ l a t i o n ~ ~ ' ~ ~ ' ' .  
Prolonged pre-operative oral bile salt therapy, or a larger study 
using this dosage of UDCA, might have produced a significant 
reduction in systemic as well as portal endotoxaemia. Whilst 
more sensitive indices of renal impairment might also have 
shown a difference between the groups, the results for 
perioperative creatinine clearance changes are such that if the 
difference seen in this trial was maintained at least 100 patients 
would be required in each group t o  show a significant benefit for 
UDCA therapy. This study suggests pre-operative oral bile salt 
therapy may be of no clinical benefit in patients with obstructive 
jaundice. 
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