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Assessment of Safety and Efficacy

of Transjugular Liver Biopsy

As a Diagnostic Method in Adult
Patients with Congenital Bleeding
Disorders with HCV Infection

Background/Objectives: Liver biopsy in patients with congenital bleeding disorders (CBD)
and hepatitis C virus (HCV) infection is still a challenge between risk of procedure and effect
of biopsy result on management.

Materials and Methods: We did transjuqular liver biopsy (TJLB) on 12 patients with CBD with
chronic HCV infection and elevated liver enzymes to determine its safety, efficiency and
therapeutic consequences.

Results: All patients were men, with a median age of 29.5 years (14-54 years). Eleven
patients had haemophilia A (10 severe, one moderate) and one patient had factor XIIl
deficiency, with no titer of inhibitor. HCV genotyping was carried out with type la (7
patients), type 1b (2 patients), type 3 (2 patients) and genotype la and 1b (1 patient). HIV and
HBV co-infection was negative in all patients. We used the modified Ross needle with 100%
transjuqular access rate to the hepatic veins and 927% success rate in tissue obtaining. The
specimen obtained was satisfactory but limited for histopathologic diagnosis in 54.5%. Mild
hepatitis was revealed in 4 patients (36.4%), moderate hepatitis in 5 (45.4%) and extended
fibrosis or cirrhosis in 2 (18.2%). There were 2 procedure-related complications (16.6%). The
major limitation of technique was low number of portal area in liver biopsies.

Conclusion: TJLB with some limitations is useful in patients with CBD. Transjugular approach
to liver biopsy is a safe and effective alternative to the percutaneous approach in patients
with CBD and could be requested to determine their liver prognosis and considered for
diagnostic liver biopsy prior to anti-HCV therapy.
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Introduction

Since patients with hemophilia require replacement coagulation factors, they
are at an increased risk of contracting a number of blood-borne infections
such as HCV, HBV, and HIV. The prevalence of HCV infection among patients
with congenital bleeding disorders ranges from 86 to 98%.! The long-term
effects of this infection in the hemophiliac population are as yet unclear. It is
further suggested that at least 50% of patients develop chronic hepatitis 10-20
years after infection, and perhaps up to 20% of them may develop cirrhosis.?3

The challenge for those who care for this population is to define the extent of
liver disease in order to determine the prognosis and to plan appropriate treat-
ment strategies. Liver biopsy, a necessary component of the evaluation of
patients with chronic liver disease particularly in those infected with HCV
genotype 1, provides direct histological assessment of liver inflammation and
fibrosis. Consequently, the 2002 National Institutes of Health (NIH) Consensus
Development Conference on HCV recommends that HCV-infected patients
undergo pretreatment liver biopsy to assess the degree of hepatic fibrosis and
inflammation.*
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Furthermore, hepatic histological assessment is
important to suggest the likelihood of disease pro-
gression, to determine the urgency for treatment, to
predict responsiveness to antiviral therapy, and to
provide a baseline for future histological compari-
sons.*

Liver biopsy is not warranted in those with hemo-
philia because of perceived high morbidity and
mortality risks from bleeding. An early study esti-
mated that mortality was as high as 1% and morbid-
ity 12.5%.> More recently, it has been suggested again
that liver biopsy is unsafe.® Transjugular liver biopsy
is the technique of choice in patients with contrain-
dications for percutaneous biopsy essentially because
of massive ascites, massive obesity, suspected vascular
tumor or peliosis hepatis and severe coagulopathy.’
Recent guidelines proposed that liver biopsy, if
necessary in hemophiliacs, should be performed by
the transjugular liver biopsy prepared by adequate
factor replacement.?

We reviewed our experience with transjugular liver
biopsies over a one-year period to study both the
technical aspects of performance of TJLB at our
institution and also to determine whether the
histological results helped with further management
of hemophiliacs with chronic HCV infection.

Materials and Methods

Patients

Twelve chronic hepatitis C (HCV) infected patients
with congenital bleeding disorders (CBD) with
laboratory evidence of elevated liver enzymes 1.5
times more than upper limit of normal for more than
six months,who were referred for pre-treatment liver
assessment, underwent transjugular aspiration liver
biopsy (TJLB) between December 2002 and Decem-
ber 2003 in a Tehran University affiliated hospital,
Tehran, Iran. They were from 236 patients with
inherited coagulation defects registered at the Iranian
Hemophilia Center.

Patient’s Information and details of underlying
bleeding diatheses, factor inhibitor, viral status, liver
function tests, prothrombin time, serum bilirubin,
biochemical tests, CBC (hemoglobin and platelet),
abdominal ultrasound (liver status, collateral and
spleen size), esophagoscopy (in cases with stigmata of
cirrhosis) was collected. Each patient’s clinical course
was characterized by: (1) pre- and post-biopsy
hemoglobin; (2) pre- and post-biopsy abdominal
ultrasound; (3) the factor replacement regimen for
hemostasis prophylaxis; (4) Ross modified needle
transseptal liver biopsy; (5) peri-procedure clinical
courses and complications recording; and (6) his-
tologic examination of the liver tissue.
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Figure 1: Transjugular liver biopsy set (From Cook Company)

Figure 2: Patient position and entry site

Transjugular Liver Biopsy

We did TJLB with a coordinated multidisciplinary
approach with hematology, hepatology, radiology,
and pathology services. The ethics and research
committee of the University approved the proposal.
The informed consent form was taken from all
patients.

All biopsies were performed in the angiography
suite using a digital subtraction unit. An expert
interventional radiologist (HG) performed all proce-
dures using the modified Ross needle trans-septal
liver biopsy set (Cook, Bloomington, IN,
USA).(Figuresl and 2) A bolus of factor concentrate
sufficient to achieve a factor level of 0.8 to 1.0 IU/ml
was administered 30 minutes before the procedure.
After the procedure, the patients received intermit-
tent factor replacement 25-30 IU/kg every 8 hour in
the first day after liver biopsy and the same dose was
tapered off every 12 h in the second and third days
after biopsy. The patient with factor XIII deficiency
was administered cryoprecipitate before and 12h
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after the procedure. None of the patients received
concomitant tranexamic acid or desmopressin
(DDAVP). All patients were administered factor
replacement with a goal of achieving 80-100%
activity before liver biopsy. If necessary, intravenous
midazolam (1-2 mg) was administered for sedation
before the biopsy. Prophylactic antibiotics were not
prescribed routinely. After local anesthesia, the right
internal jugular vein was punctured under direct
ultrasound guidance. After tract dilatation, a standard
0.035-inch J-curved guidewire was passed to the
inferior vena cava. By using a 5-F Cobra catheter, the
guidewire was manipulated to the right or middle
hepatic vein. The right hepatic vein was catheterized
under fluoroscopic guidance, and a venogram
confirmed catheter position.(Figures 3 and 4) The
Cobra catheter was then removed, and a 9-F stiffen-
ing curved sheath guide catheter with an angled tip
was passed over the guidewire into the hepatic vein.
A stiffer guidewire was then advanced through the
catheter and an angled sheath with an inner metal
cannula was inserted into the right hepatic vein. A
16-gauge core biopsy needle, connected to a syringe
filled with contrast media, was advanced through the
sheath. The catheter and needle were advanced to a
wedged position at the centre of the right hepatic
lobe. Wedging was confirmed by the absence of
reflux after injection of 2 ml of contrast medium into
the needle. The needle was then flushed with 5 ml of
saline. The patient was asked to hold his breath; the
needle, with a strong suction on the syringe, was
rapidly advanced 15 mm beyond the tip of the
catheter and withdrawn. The hepatic tissue specimen
was retained within the needle. Our protocol was to
repeat the needle pass to obtain sufficient tissue
cores, for a maximum of four times. Finally, the
contrast was introduced into the guiding sheath to
ensure that no abnormal extravasation of contrast
had developed. All devices were then removed and
manual digital pressure exerted over the neck
puncture site to secure hemostasis. Subsequently, the
head of the patient was elevated to 30-45 degrees for
4h to aid hemostasis. Patients were hospitalized and
controlled after their liver biopsies for 24h. We did a
control abdominal ultrasound in the next day after
biopsy for all patients.

Histological Review

The specimens obtained from each attempt (needle
pass) were collected in a contained formalin bottle.
For each specimen two H&E, one Masson’s
trichrome, and one reticulin stained slide was done.
A single histopathologist (FAA) independently
reviewed the specimens. These parameters were
assessed with regard to the number of attempts
(needle passes) per case, number of tissue cores per
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biopsy (number of fragments per section, per case
and per pass), sample size and adequacy for histologi-
cal diagnosis (area of liver tissue per section, per case
and per pass), number of portal tracts (per section,
per case and per pass), and histological diagnosis. The
presence and degree of steatosis were assessed as well.
Histological change was also assessed according to the
METAVIR score, which allows grading activity from
AQ (no activity) to A3 (major activity) and fibrosis
from FO (no fibrosis) to F4 (cirrhosis).”? Thereafter,
liver disease was classified as mild hepatitis (A<1 and
F<1), moderate hepatitis (A> 1 and F1 or 0, or any A
and F2) and extended fibrosis or cirrhosis (any A and
F3 or 4).° The values of serum ALT, AST, platelet,
INR, and albumin at the time of liver biopsy were
compared between histology results of F<2 as early
fibrosis with F3 or 4 as extensive fibrosis or cirrhosis.

< LOG Sub:FINED Filt:3 MEDIUM Reg:NO
Figure 3: Prebiopsy hepatic venography

Figure 4: Fluroscopic control of the needle during biopsy
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Table 1: Demography, baseline clinical and biochemical status and results of hemophiliac patients underwent transjugular liver biopsy

8 1a [n7fa| 197 [ 1] 56 | vin<iu 17.7 17 20 _ _ None
20 la 92 | 47 144 1 4.7 VIII <1% 16.7 16.2 20 0 1 Liver hematoma, abd. Pain
3t o [ 82|30 12 [ 1| 42 [ vm<w 16.7 16.2 25 0 1 None
20| 1 109 |56 | 167 [12] 53 [ Xm<i% 15.9 15.8 20 1 1 None
20 | 3 [12| 7] 153 [ 1| 42 [ vm<w 17.1 15.1 30 1 1 None
49 | 1 [ 54 |48 26 [12] 42 | vi<i% 167 15.9 20 2 1 None
31| 3 [ | s3] 16 [13] 45 [ vm<iw 15.6 15.1 15 2 1 None
40 | 1 [so [32] s [12] 43 | vim<i% 174 16.1 20 3 1 None
20 la,1b 69 54 153 1.1 4.8 VIII <1% 17.4 17.4 15 3 1 None
14 1b 153 | 92 150 1.3 4 VIII 5% 14 12.5 25 2 2 None
sa | e [ 2] 30 [1s] 36 [ vinm<iu 14.5 14.5 35 3 3 Carotid puncture
48 | 1 o6 st 46 [13] 36 | vii<iw 15 15.6 20 2 4 Abdominal pain

Results overnight stay. All patients were seen in 1 week to

Procedure-Related

All patients were men, with a median age of 29.5
years (range 14-54 years). Their inhibitor titer was
not high. Eleven patients had factor VIII deficiency.
All had elevated liver enzymes and positive HCV-
RNA (polymerase chain reaction test). Patients'
demographics, baseline clinical status and laboratory
findings are summarized in Table 1.

Transjugular access to the hepatic veins was suc-
cessful in all cases (100%). Average procedure time,
from start of the procedure to getting the patient off
the fluoroscopy table, was 22 min (range 15-35 min).
The number of passes ranged from one to four (mean
2.25). Tissue specimens were obtained from 11 (92%)
of the patients. The clinical course of each patient is
depicted in Table 1. Regarding the complications
related to the biopsy at the time of the procedure,
there was one case of carotid puncture, whit no
instant consequence and the procedure proceeded
with correct approaching into the internal jugular
vein. The patient did well in follow-up. None of the
patients experienced any bleeding during or after the
procedure. No significant post-biopsy hemorrhage
was noted. Among the patients, post-biopsy hemo-
globin decreased by a mean of 0.6% (range 0.6-2%).
The rest of the procedure was very well tolerated by
most of our patients. Only two patients experienced
mild to moderate abdominal discomfort and pain on
day post-biopsy. On post-biopsy abdominal ultra-
sound, one of the patients with abdominal pain had
intrahepatic hematoma; more abdominal imaging was
not performed for the patient due to rapid resolution
of symptoms. Both episodes of abdominal discomfort
resolved spontaneously. Post-biopsy abdominal
ultrasound was normal in all other 11 patients.

Duration of Stay and Follow-up
There was not any major complication during the
overnight stay. All patients were discharged after an
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review the results of their biopsies. None of them
were noted to have any bleeding complications, even
the patient with liver hematoma on ultrasound.

Biopsy Results

Twenty seven specimens from twelve patients were
evaluated. Each specimen represented one attempt
(or pass). The number of attempts ranged from one to
four for each patient with a median of 2 per patient.
Satisfactory samples for histopathologic analysis were
obtained in all except one case (with three attempts),
with a 92% success rate. The biopsy was not repeated
in that patient and he was treated with a combination
of interferon and ribavirin. The results of 11 liver
biopsies were reported.

The number of fragments per patient ranged from 2
to 20 with a median of 10. Fragmentation of samples
was not found to be a problem in any case. The
length of liver tissue for each patient ranged from 2
to 32 mm with a median of 14 mm. The number of
portal triads per patient ranged from 2 to 13 with a
median of 5. Histopathologic evaluation was limited
in six cases because of the small number of portal
tracts (less than six portal tracts) (9). All tissue
specimens were deemed satisfactory for histologic
analysis and diagnosis. Mild macrovesicular steatosis
(up to 5%) was observed in 4 patients (36%). The
results of necroinflammatory grade and stage of
fibrosis are summarized in Tables 1.

Histological score could be evaluated in all success-
ful procedures. Mild hepatitis was recorded in 4
patients (36.4%), moderate hepatitis in 5 (45.4%), and
there was evidence of extended fibrosis or cirrhosis in
2 (18.2%).

Discussion
Liver biopsy in patients with CBD and HCV infec-

tion is still a challenge, for the expenses, morbidity
and mortality, risk of procedure and impressive effect
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of liver histology assessment on prognosis and
treatment strategy. Despite recent reports on low
morbidity of percutaneous liver biopsies °, and due
to the former reports of high morbidity (12.5%) and
anecdotal fatality rate of 1%, compared to <0.01% in
nonhemophiliacs, most physicians are unwilling to
consider this procedure in these patients.® However,
despite the development of noninvasive imaging
techniques and the refinements in laboratory testing,
liver biopsy is still the single best way of evaluating
fibrosis and assessment of histology to plan treatment
and to determine prognosis in patients with chronic
HCV. Moreover, the information obtained on liver
biopsy allows affected individuals to make more
informed choices about initiation or postponement of
naive antiviral treatment or making decision in non-
responder cases.!! Although TJLB accompanied by
adequate factor replacement has been suggested for
patients with CBD infected with HCV!, there are a
few, but growing reports of experiences with TJLB in
the literature of hemophiliacs. Gupta et al (1997) 12
reported 6 TJLB in the period of 1993-1996, DiMich-
ele et al(2003) '3 have the experience of 13 TJLBs in
the period of 2000-2002, and Stieltjes et al (2004)'
presented 88 TJLBs in the period of 1992-2002 in
adult CBD patients with HCV infection without any
significant morbidity and no mortality.

Here, we report our 12 experiences of TJLB in CBD
patients with HCV infection over one year (2003).
There were no major complications in our study and
only three patients had minor events directly due to
the procedure (carotid puncture 8.3%, liver hema-
toma 8.3% and abdominal pain 16.7%). Abdominal
pain and subcapsular and intrahepatic hematomas are
not uncommon post-biopsy findings. Minuk et al
showed that by real-time ultrasonography, subcapsu-
lar and intrahepatic hematomas could be detected in
23% of patients after percutaneous liver biopsy; none
was of clinical significance.’> All these minor compli-
cations were resolved spontaneously without any
sequelae. The safety of TJLB has been shown in
hemophiliacs previously. Absence of ascites and
extensive fibrosis could be related to lower morbidity
of TJLB in our hemophiliacs compared to other high-
risk indications for TJLB. We come across no proce-
dure-related complication despite the use of less
stringent hemostasis prophylaxis and a shorter
overnight hospitalization than previously described
for hemophilia patients by Gupta et al.!?

We used the modified Ross needle for biopsy. Corr
et al (using a Ross needle) were able to obtain a
specimen in 84% of biopsy attempts.!® The overall
success rate of transjugular approach in the literature
ranges from 64% to 97%.7% In our study, the
technical success rate was 92% and the specimen
obtained was satisfactory but limited for histopa-
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thologic diagnosis in 54.5% of the cases. Therefore,
we think the overall success rate of TJLB does not
differ among the types of needles. Adequacy of the
specimens has been a concern for TJLB. In this study,
although the fragmentation compromised architec-
tural evaluation of samples, scoring was successfully
performed in all cases without any problem. The cut-
off levels of six portal tracts identified were used in
this series as sufficient to grade and stage liver
damage in hepatitis C.° In this study, the major
limitation of the technique was the low number of
portal areas in biopsy samples.

Knowing the exact stage of liver fibrosis is crucial
for therapeutic decision making and assessing
prognosis in chronic HCV infection. The need for
liver biopsy in hemophiliacs is a controversial issue.
Discussion about this issue could be extended in
three aspects. Generally, liver biopsy has been
recommended where there is doubt regarding the
etiology of chronic liver disease?* or to provide a
baseline in individual patients with chronic HCV
infection since there is consensus that patients with
moderate to severe liver cell damage should be
treated; and also baseline assessment offers a valuable
standard for subsequent decision-makings.>?¢ Also,
patients with severe fibrosis or cirrhosis need some
special consideration in their treatment and man-
agement.? In this study, liver biopsy results in 55.6%
of hemophiliacs fulfilled pretreatment liver assess-
ment and subsequently changed their treatment
strategy. The usefulness of a pretreatment liver
biopsy requires further study with treatment follow
up. We believe that more reports of pretreatment
liver biopsy, like this study could help specialists for
evidence-based judgment in this regard.

On the other hand, hemophiliacs have comorbidity
mainly with joints and liver disease needing medical
attention. The prognosis of liver involvement can
affect their life planning. In this way, minimal or no
fibrosis on liver biopsy may reassure about a favor-
able prognosis. Even though, it is suggested that some
patients with chronic HCV infection could be treated
without liver biopsy, but determination of liver
prognosis could be the main concern of some hemo-
philiacs with other comorbid diseases.

It is worth mentioning that we need to know about
liver injury and treatment of special groups of
hemophiliacs like children with chronic HCV
infection, through further research. It has been
reported that children with hemophilia had less liver
injury than children who had acquired HCV through
blood transfusion or maternal-fetal transmission.?
On the other hand, the result of a trial of IFN treat-
ment in children with chronic hepatitis C and
hemophilia was less encouraging?, and it is suggested
that interferon therapy should be offered to children
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with hemophilia who are infected with HCV geno-
type 2.3 In this study, we did TJLB in one 14-year-
old hemophiliac and reported the liver biopsy result.
Considering the prevalence of HCV infection in
children with hemophilia and the importance of
making decision for interferon therapy in a child of
growing age, we believe it is justifiable to do broader
research on children with hemophilia and biopsy-
proven chronic HCV infection.

Conclusion

We have now demonstrated that the transjugular
approach, with adequate hemostasis prophylaxis, is
well-tolerated, safe and effective enough to procure
diagnostic liver tissue from patients with severe
congenital bleeding disorders and HCV-related liver
disease. Based on our experience, we suggest that
HCV-infected patients with congenital bleeding
disorder cared for in hemophilia treatment centers
with the required expert multidisciplinary support,
should be considered for diagnostic liver biopsy prior
to anti-HCV therapy. We believe that the transjugu-
lar approach to liver biopsy with the modified Ross
needle is a safe and effective alternative to the
percutaneous approach in patients with congenital
bleeding disorders. Also, liver biopsy could be
requested for hemophiliacs to determine their liver
prognosis. Determination of selected special groups of
hemophiliacs, who take more benefit from liver
biopsy, as the main indications of this procedure, is
needed. However, as our experience is limited, the
safety and efficacy and indications of this procedure
in this population must be further corroborated
through the study of larger patient cohorts.
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