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D-penicillamine therapy is considered an effective and safe treatment for
Wilson’s disease. Except for one experimental study, there has been no re-
port in the literature about the development of disseminated intravascular
coagulation (DIC) with the use of the drug. A 24-year-old female patient
with Wilson’s disease, followed up with zinc and D-penicillamine treat-
ment, was admitted to the emergency service because of oral mucosal
bleeding and lethargy. Initial laboratory tests showed hemoglobin 7.1 g/dL
(11.7-15.5), platelet 24×103 µL-1 (159-388), total bilirubin 18 mg/dL (0.3-
1.2), direct bilirubin 9.8 mg/dL (0-0.2), INR >10 (0.8-1.2), aPTT 64.5 s
(22.5-32), fibrinogen 23 mg/dL (180-350), and factor 8 26.4% (70-150).
Melena, hematemesis, and hematochezia were not present, and no active
bleeding focus was detected on endoscopic evaluation. Upon meeting the
DIC criteria, the patient underwent plasma exchange four times for the treat-
ment of acute-on-chronic liver failure. Haemocomplettan-P, cryoprecipitate 
replacements were made as a supportive treatment for DIC. As the clini-
cal bleeding continued despite plasma exchanges and factor replacement
treatment, D-penicillamine was switched to trientine (1250 mg/day). After
this change, the mucosal bleeding stopped, and DIC parameters improved.
We suggest that if hemorrhagic complications develop on D-penicillamine
treatment, the possibility of DIC induced by D-penicillamine activating the
fibrinolysis should also be considered.
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copper excretion, causing the accumulation of copper in many organs.[1] 
Although hepatic findings are the most common abnormalities in Wil-
son’s disease, hemolytic anemia, neurologic and psychiatric symptoms, 
renal abnormalities, and endocrine abnormalities are not uncommon. 
D-penicillamine therapy is considered an effective and safe treatment
for Wilson’s disease. However, side effects such as thrombocytopenia,
hemolytic anemia, and thrombotic thrombocytopenic purpura may oc-
cur during D-penicillamine treatment.
Disseminated intravascular coagulation (DIC) is a systemic disorder 
characterized by procoagulator cascade activation, fibrinolysis, and 
the development of consumptive coagulopathy. Fibrin formation and 
accumulation due to the activation of the coagulation system causes 
microvascular thrombus, leading to multiorgan dysfunction.[2] DIC 
has often been associated with malignancy, sepsis, and trauma. Other 
causes include liver diseases, pancreatitis, transfusion reactions, obstet-
ric conditions, and surgery.[3] Here, for the first time in the literature, a 
case of DIC developing as a complication of D-penicillamine use in a 
patient with Wilson’s disease is presented.

Case Report
A 24-year-old female patient is admitted to the emergency department 
with bleeding from her mouth and being lethargic. She was diagnosed 
with Wilson’s disease when she was being investigated for swelling in 
her feet and jaundice at the age of 9 for the first time. She was fol-
lowed up with zinc (3×50 mg) and D-penicillamine (2×600 mg). In the 
examination of the patient who had intraoral bleeding in his emergen-
cy admission, it was determined that the bleeding originated from the 
gingiva; she had no complaints of hematemesis, hematochezia, melena, 
abdominal pain, fever, diarrhea, nausea, or vomiting. Brain tomography 
was performed to exclude neurological events due to lethargy. The pa-
tient was diagnosed with stage 2 hepatic encephalopathy, and hepatic en-
cephalopathy treatment was started. In the first laboratory examination, 
hemoglobin was 7.1 g/dL (11.7-15.5), platelets 24×103 µL-1 (159-388), 
INR >10 (0.8-1.2), aPTT 64.5 s (22.5-32.0), and fibrinogen was 23 mg/
dL (180-350). In tests for hemolysis, reticulocyte 1.8% (0.2%-2.0%), 
haptoglobin <5.8 mg/dL (40-240 mg/dL), total bilirubin 18 mg/dL (0.3-
1.2), direct bilirubin 9.8 mg/dL (0.0-0.2), and antiglobulin antibody tests 
were negative. The hemoglobin value was similar to previous controls 
and was measured at 7 mg/dL. The patient had no history of hepatotoxic 
drug or alcohol intake. Viral hepatitis markers were negative. No active 
bleeding foci were detected in the endoscopic examination of the patient 
with a history of esophageal varices. In her peripheral smear, marked 
hypochromia, occasional schistocytes, and giant platelets were detected. 
The patient was started on daily fresh frozen plasma and cryoprecipitate 

Introduction
Wilson’s disease is an autosomal recessive copper metabolism disor-
der caused by mutations in the ATP7B gene that cause dysfunction. 
The ATP7B gene encodes an enzyme involved in the metabolism of 
ceruloplasmin and copper. Its mutation causes the deterioration of bile 
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treatments. Haemocomplettan-P was planned as a supportive treatment 
for the patient who met the criteria for DIC. In the follow-up, plasma-
pheresis was applied four times in total because acute-on-chronic liver 
failure could not be excluded in the patient whose bilirubin levels in-
creased. In the factor levels of the patient whose coagulation parameters 
continued to prolong, the factor 8 level was found to be 26.4% (70-150), 
and the factor 8 inhibitor level was negative. A low factor 8 level was 
considered secondary to active mucosal bleeding. As clinical bleeding 
continued despite plasma exchange and factor replacement, D-penicil-
lamine was replaced with trientine (1250 mg/day). After this change, the 
active mucosal bleeding of the patient stopped in the following period, 
and DIC parameters improved (Table 1). After this change, the patient 
did not need factor replacement within 4 months of follow-up.

Discussion
This is the first report showing DIC in a patient who received D-pen-
icillamine treatment for Wilson’s disease. Wilson’s disease is caused 
by a mutation in the ATP7B gene, which encodes the ATPase protein 
involved in the transport of copper from hepatocytes. Due to the dis-
ruption of copper excretion from hepatocytes, copper accumulates in 
the brain, kidney, and cornea. It is a rare autosomal recessive disease.
[4] Patients with Wilson’s disease may present with a broad spectrum 
clinical picture, predominantly hepatic, neurological, and psychiatric 
symptoms. However, admission with DIC clinical and laboratory find-
ings is rare in these patients.
The most feared clinical picture in the follow-up of patients with Wil-
son’s disease is the development of acute liver failure (ALF). ALF is as-
sociated with hemolysis in Wilson’s crisis and has a progressive clinical 
course, and its mortality is high in the absence of liver transplantation.[5] 
In our case, the patient presented with mucosal bleeding and stage 2 he-
patic encephalopathy. In the laboratory values, coagulopathy, increased 
bilirubin, and abnormality in DIC parameters were detected. Laboratory 
values of the patient did not support hemolytic crisis. Acute-on-chronic 
liver failure could not be excluded in the patient with DIC, elevated bili-
rubin levels, and HES, and the CLIF-ACLF score was calculated as grade 
2. Plasmapheresis was applied to the patient four times in total. In studies 
conducted in the literature regarding the application of plasmapheresis 
to patients with Wilson’s disease who were thought to have ACLF, pa-
tients who recovered clinically without the need for liver transplant with 
plasmapheresis treatment were defined.[6] In our patient, although hepatic 
encephalopathy and bilirubin levels were regressed with plasmapheresis 
treatment, it was observed that coagulopathy and mucosal bleeding did 
not regress, and the need for factor replacement continued.
Factor 8 deficiency was detected in the tests sent for factor deficiencies 
from the patient whose clinical mucosal bleeding continued with INR 
and aPTT elevation. Factor 8 deficiency is an inherited bleeding disorder 
that is inherited on the X chromosome (X). Hereditary factor 8 deficien-
cy was excluded as factor 8 deficiency usually shows clinical findings in 
the first year of life, and the patient did not have a history of bleeding. 
Considering that acquired factor 8 inhibitors may have occurred due to 
the use of D-penicillamine, the factor 8 inhibitor level was sent, but it 
was found to be negative. It was thought that the patient had a factor 
deficiency secondary to consumption due to continued active bleeding.
D-penicillamine is a copper chelating agent that has long been used 
safely in the treatment of Wilson’s disease.[7] D-penicillamine is also 
used in cystinuria and lead poisoning. Among the known hematologi-
cal side effects of D-penicillamine are thrombocytopenia, leukopenia, 

thrombotic thrombocytopenic purpura, and hemolytic anemia.[8] In our 
case, DIC parameters did not improve after plasmapheresis was applied 
to the patient, and D-penicillamine was changed with trientine treat-
ment when the bleeding continued. After the chelator drug change, the 
patient’s bleeding stopped in the following period, and it was observed 
that the need for factor replacement disappeared to improve the coag-
ulopathy of the patient with DIC. Except for an animal study, there has 
been no study in the literature regarding the possibility of DIC develop-
ment with long-term use of D-penicillamine.[9] In this study, it was ob-
served that rats given D-penicillamine died of DIC. Several hypotheses 
have been proposed for the pathogenesis of DIC development with the 
use of D-penicillamine. First, D-penicillamine causes endothelial dam-
age, causes subendothelial collagen to appear, and causes intravascular 
coagulation in collagen-reactive platelets.[10] Second, endothelial dam-
age may trigger the release of platelet-activating factor, thromboxane 
A2, or other prostaglandin-like substances, resulting in DIC.[10]

This case report has one limitation. The patient’s time to stop bleeding 
and the improvement of DIC laboratory values with the change of med-
ication may have been completely incidental. However, the facts that 
the patient did not have mucosal bleeding again in the 4 months follow-
ing the start of trientine treatment and that there was no need for factor 
replacement to improve her coagulopathy suggest that the development 
is secondary to the drug rather than an insignificant relationship.

Conclusion
In summary, we present a patient who used D-penicillamine for Wilson’s 
disease and presented with DIC during treatment. In our recommenda-
tion, it should be kept in mind that in case of hemorrhagic complications 
in patients with Wilson’s disease, after excluding other common causes, 
D-penicillamine may cause endothelial damage and cause DIC by ac-
tivating intravascular coagulation, apart from causing platelet damage.
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Table 1. Laboratory findings

 At the time In the 4th 
 of emergency month follow-up

aPTT 64.5 s 39 s

INR >10 1.86

Platelet 24X103 µL-1 81X103 µL-1

Total bilirubin 18 mg/dL 8.2 mg/dL

Direct bilirubin 9.8 mg/dL 4.5 mg/dL

Factor 8 26.4% 71.2%

Fibrinogen 23 mg/dL 130 mg/dL

aPTT: Activated partial thromboplastin time; INR: International normalized ratio.
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