
A B S T R A C T

Although it has been long known that in theory the use

of cholestyramine can cause coagulopathy due to reduced

absorption of vitamin K, only a few cases have been reported.

In those cases the coagulopathy occurred within a few weeks

to months after the start of therapy. We report a patient

with severe pruritus due to intrahepatic cholestasis, who

was on cholestyramine therapy for over 25 years before

haemorrhage occurred. This case demonstrates that one

should be aware of the possibility of depletion of fat-soluble

vitamins during the long-term use of cholestyramine. 

I N T R O D U C T I O N

Pruritus is a distressing manifestation of intrahepatic

cholestasis. Severe pruritus, causing unrest and sleep

deprivation, needs to be treated. The exact pathogenesis

of pruritus in patients with cholestasis remains unknown.

One of the possible explanations is bile acid deposition

on nerve endings in the skin.1,2 It is possible that

besides bile salts also endogenous opioids play a role in

pruritus.3,4

The pruritus of intrahepatic cholestasis can be relieved by

cholestyramine, an anion exchange resin that binds bile

acids. This effective binding leads to the lowering of the

free bile salt concentration in the jejunum and reduced

enterohepatic circulation of bile salts. As a response, the

liver will increase bile salt synthesis. If the compensatory

capacity of the liver is reached during cholestyramine

therapy, the bile salt concentration will fall, leading to

steatorrhoea and malabsorption of fat-soluble vitamins.5

Until now, four cases of coagulopathy due to cholestyramine

therapy have been reported (table 1). Recently we saw a

patient with a coagulopathy after the use of cholestyramine

for more than 25 years.
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C A S E  R E P O R T

Table 1

Published cases of hypoprothrombinaemia after treatment with cholestyramine

AUTHORS TIME BETWEEN START CHOLESTYRAMINE BLEEDING TREATED WITH
THERAPY AND BLEEDING

Gross, Brotman5 Three weeks 10 mg vitamin K i.m.

Acuña, Ceron6 Two weeks 40 mg vitamin K i.m.

Visintine, Michaels et al.7 Four months Parenteral vitamin K

Shojania, Grewar8 Eight months Blood transfusion and 5 mg vitamin K intravenously



C A S E  R E P O R T

Sixteen months after birth (October 1974), our patient

suffered from his first period of jaundice; the level of bile

acids in his blood was 219 mmol/l (normal <10 mmol/l).

Cholestyramine therapy was initiated to relieve his pruritus.

In the following years recurrent periods of jaundice

occurred. 

The patient was first diagnosed as having benign recurrent

intrahepatic cholestasis (BRIC). Later on, he appeared to

have multiple episodes of hepatic inflammation, which is

uncommon in BRIC. A liver biopsy showed bile duct

paucity, consistent with the diagnosis of Byler’s disease

(progressive familial intrahepatic cholestasis, PFIC).

Patients with Byler’s disease type 1 and 2 typically show a

low serum gamma-glutamyl transpeptidase (GGT), which

is discordant with the severe cholestasis.9 This was also

observed in our patient.

The patient was first admitted in 1990, because of severe

pruritus. Ursodeoxycholic acid was tried instead of choles-

tyramine, but the pruritus worsened and cholestyramine

was started again. During the following years he took

doses of cholestyramine varying from 8 to 24 g daily. In

addition, ursodeoxycholic acid and rifampicin were used

intermittently and several other drugs were tried to

relieve the pruritus, namely simvastatin, naltrexone and

clomipramine. 

On 24 August 2000 the patient was admitted to hospital.

His ankle had become swollen a week before admission,

without any known trauma. He had also noted that a few

days after the ankle, his thumb had started to swell too.

His general practitioner found microscopic blood in the

urine and sent him to hospital. 

At the time of admittance the patient was taking cholestyra-

mine 8 g and rifampicin 300 mg, both twice daily.

Physical examination showed a moderately ill man. His

ankle was red, swollen, shiny and painful. The bleeding

was classified as periarticular. His length was measured

at 1.76 m, weight 69 kg, temperature 38.2°C, pulse 

96 beats/minute and the BP was 130/90 mmHg.

Laboratory test showed a prothrombin time (PT) >90 sec

(control 12.6 sec), activated partial thromboplastin time

(APTT) >120 sec (control 33 sec), thrombin time (TT)

13.6 sec (control 16.5 sec), fibrinogen 8.8 g/l, factor II 5%,

factor V 99%, factor VIII 198%, factor IX 4%, factor X

7%, factor XI 174%, factor XII 145%, D-dimer <0.5 and

an antithrombin III of 200%. His kidney function was

normal. Further laboratory values showed moderately

elevated liver enzyme values, except for the GGT which is

typical for Byler’s disease: total bilirubin was 39 �mol/l,

conjugated bilirubin 31 �mol/l, alkaline phosphatase

(ALP) 169 U/l, GGT 23 U/l, aspartate aminotransferase

(ASAT) 140 U/l, alanine aminotransferase (ALAT) 216 U/l

and lactate dehydrogenase (LDH) 899 U/l (haemolytic,

later 547 U/l). Urine was positive for blood, with over 30

erythrocytes per viewing and 1-5 leucocytes per viewing.

The values of the coagulation factors are typical for a

coagulopathy due to a deficiency of vitamin K, with isolated

low values for factors II, IX and X. Unfortunately factor VII

was not measured. The values returned to normal within

12 hours after giving 10 mg of oral vitamin K. Because of

the apparent malabsorption of fat-soluble vitamins, the

patient was discharged with the additional medication of

vitamins A, E and K. The patient has had no complaints

since, except for pruritus, which is still difficult to control

with medication. 

D I S C U S S I O N

In all four known case reports concerning coagulopathy

due to the use of cholestyramine, bleeding occurred soon

after the start of therapy, varying from two weeks to eight

months.5-8 In the present case, the bleeding only occurred

after using cholestyramine for more than 25 years. This

shows that caution should be taken when treating a

patient with long-term cholestyramine, even if no sign of

coagulopathy is present at the beginning of therapy.

There is no known aggravating circumstance for this

coagulopathy to suddenly develop in this patient and the

patient had no history of bleedings. PT, APTT and TT

values from previous years showed normal results.

The malabsorption of the different fat-soluble vitamins

during treatment with cholestyramine has been the subject

of many studies. Although some show no influence of

cholestyramine on the absorption of fat-soluble vitamins,10-12

others have found malabsorption.5,9,13-17 It can therefore be

concluded that malabsorption of fat-soluble vitamins when

using cholestyramine is an existing phenomenon.

Besides cholestyramine, the patient was also taking

rifampicin. The influence of rifampicin on vitamin K

concentration is a controversial subject,18,19 but rifampicin

might have contributed to the development of the coagulo-

pathy. However, the patient had been on the combined

treatment of cholestyramine and rifampicin for two years.

It remains unclear if it is necessary to add fat-soluble

vitamins to the therapy with cholestyramine. The preva-

lence of these deficiencies is not known and there are no

cost-benefit studies available. 

Due to the short half-life and low body storage of vitamin K,

it is believed not to be useful to monitor haemostasis on a

three to six month basis. Vitamin K deficiency-related

coagulopathy can probably develop within a few days. 

The best option seems to keep in mind that malabsorption

can occur and to warn patients that bleeding may happen.

In case of vitamin K deficiency, spontaneous cutaneous

purpura, epistaxis and gastrointestinal, genitourinary or

gingival bleeding often occur. Other types of bleeding can
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also develop.20 The patients should alert their doctor

immediately if they notice bleeding without trauma.

Then, fat-soluble vitamins should be added to the therapy.

Since no severe haemorrhage has been reported thus far,

such a wait-and-see attitude seems justified.

R E F E R E N C E S

1. Carey JB jr. Lowering of serum bile acid concentrations and relief of

pruritus in jaundiced patients fed bile acid sequestering resin. J Lab Clin

Med 1960;56:797-8.

2. Schoenfield LJ, Sjovall J, Perman E. Bile acids on the skin of patients with

pruritic hepatobiliary disease. Nature (London) 1967;213:93-4.

3. Bergasa NV, Jones EA. The pruritus of cholestasis: potential pathogenic

and therapeutic implications of opioids. Gastroenterology 1995;108:1582-8.

4. Khandelwal M, Malet PF. Pruritus associated with cholestasis. Dig Dis

Sci 1994;39:1-8.

5. Gross L, Brotman M. Hypoprothrombinemia and hemorrhage associated

with cholestyramine therapy. Ann Intern Med 1970;72:95-6.

6. Acuña R, Ceron MG. Hypoprothrombinemia and bleeding associated

with cholestyramine. Rev Med Chil 1977;105:27-8.

7. Visintine RE, Michaels GD, Fukayama G, Conklon J, Kinsell LN.

Xanthomatous biliary cirrhosis treated with cholestyramine: bile absorbing

resin. Lancet 1961;2:341.

8. Shojania AM, Grewar D. Hypoprothrombinemic hemorrhage due to

cholestyramine therapy. CMAJ 1986;134(6):609-10.

9. Roberts EA. The jaundiced baby. In: Diseases of the liver and biliary system

in children. Kelly DA, editor. Oxford: Blackwell Science, 1999:11-45.

10. Robinson JJ, Kelly KL, Lehman EG. Effect of cholestyramine, a bile acid

binding polymer, on vitamin K1 absorption in dogs. Proc Soc Exp Biol

Med 1964;115:112-5.

11. Tonstad S, Knudtzon J, Sivertsen M, Refsum H, Ose L. Efficacy and safety

of cholestyramine therapy in peripubertal and prepubertal children with

familial hypercholesterolemia. J Pediatr 1996;129:43-9.

12. Knodel LC, Talbert RL. Adverse affects of hypolipidaemic drugs. Med

Toxicol 1987;2:10-32.

13. Matsui MS, Rozovski SJ. Drug-nutrient interaction. Clin Ther

1982;4:423-40.

14. Heaton KW, Lever JV, Barnard D. Osteomalacia associated with

cholestyramine therapy for postileectomy diarrhea. Gastroenterology

1972;62:642-6.

15. Thompson WG, Thompson GR. Effect of cholestyramine on the absorption

of vitamin D3 and calcium. Gut 1969;10:717-22.

16. Hofmann AF, Poley JR. Cholestyramine treatment of diarrhea associated

with ileal resection. N Engl J Med 1969;281:397-402.

17. Datta DV, Sherlock S. Cholestyramine for long term relief of the pruritus

complicating intrahepatic cholestasis. Gastroenterology 1966;50:323-32.

18. Scott AK, Haynes BP, Schinkel KD, Ohnhaus EE, Park BK. Hepatic

enzyme induction and vitamin K1 elimination in man. Eur J Clin

Pharmacol 1987;33:93-5.

19. Steenbergen W van, Vermeylen J. Reversible hypoprothrombinemia in a

patient with primary biliary cirrhosis treated with rifampicin. Am J

Gastroenterology 1995;90(9):1526-8.

20. Ratnoff OD. Hemostatic defects in liver and biliary tract disease and

disorders of vitamin K metabolism. In: Disorders of hemostasis. 3rd edition.

Ratnoff OD, Forbes CD, editors. Philadelphia: W.B. Saunders Company,

1996:422-42.

Vroonhof, et al. Vitamin K deficiency and bleeding after long-term use of cholestyramine.

J A N U A R Y  2 0 0 3 ,  V O L .  6 1 ,  N O .  1

21

Thyrax 
Duotab®
(levothyroxine)

Strumazol®
(thiamazol)

02/210121

SCHILDKLIERZORG VAN

o
Organon Nederland bv

Postbus 500 5340 AM Oss
Tel. 0412-666922, www.organon.nl

Administrator




