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Liver Transplantation After Bone Marrow
Transplantation for End Stage Liver Disease with
Severe Hepatopulmonary Syndrome in
Dyskeratosis Congenita: A Literature First
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Dyskeratosis congenita is a multisystem genetic disorder. Although hepatic involvement is reported in about 7%

of patients with dyskeratosis congenita, it is not well characterized and often attributed to hemochromatosis

from frequent blood transfusions. A few case reports describe cirrhosis and hepatic cell necrosis in affected

individuals in autosomal dominant pedigrees. Bone marrow failure and malignancies are the principal causes of

death in dyskeratosis congenita. We describe the first case of living donor liver transplantation, in dyskeratosis

congenita for decompensated cirrhosis with portal hypertension. The patient also had associated severe hep-

atopulmonary syndrome, interstitial lung disease, bilateral hip replacement for avascular necrosis of the head of

femur, and a past history of bone marrow transplantation for bone marrow failure. (J CLin Exp HEpaTOL

2015;5:344-347)

yskeratosis congenita (DKC), also known as a
Zinsser Engman Cole syndrome, is a rare geneti-
cally heterogenous multisystem disorder charac-
terized by the triad of abnormal skin pigmentation, nail
dystrophy, and mucosal leukoplakia.1 Bone marrow fail-
ure, which occurs in approximately 50% of patients, and
the predisposition to malignancy are the principal causes
of early mortality.” X-linked recessive, autosomal recessive,
and autosomal dominant forms of the disease are recog-
nized,’ along with genitourinary, pulmonary, skeletal,
neurological, ophthalmic, dental, and gastrointestinal
abnormalities.” Gastrointestinal findings, such as esoph-
ageal strictures, hepatomegaly or cirrhosis, are seen in 10%
of patients.4 A possible association with noncirrhotic por-
tal hypertension has also been suggested..5 Considerable
diverse presentation and disease severity may be present
within the same family in DKC.
Here, we report a case of an adult male patient of DKC
who underwent living donor liver transplantation (LDLT)
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for end stage liver disease (ESLD) with severe hepatopul-
monary syndrome (HPS).

CASE REPORT

A 34-year-old male with no addiction was diagnosed to
have DKC at the age of 24 years when he presented with
bone marrow failure (BMF) requiring multiple blood
transfusions and associated skin hyperpigmentation, nail
dystrophy, and tongue leukoplakia. He received allogenic
bone marrow transplantation (BMT) at the age of 25 years,
for BMF. He was on cyclosporine and steroid for 3 years
after which immunosuppression was stopped in view of
bilateral hip pathology. He eventually underwent bilateral
hip replacement for avascular necrosis of the head of femur
at the age of 29 years. He developed hemetemesis at the age
of 31 years for which endoscopic variceal ligation was done
and on evaluation was found to have chronic liver disease
(CLD). During the current admission, the patient pre-
sented with complaints of gradually progressive dyspnea
on exertion, easy fatigability, and generalized weakness of 3
years duration. He also had decompensation in the form of
ascites, spontaneous bacterial peritonitis (SBP), and
jaundice.

At admission, physical examination showed severe mal-
nutrition (BMI 16.8), pallor, icterus, clubbing, pedal
edema, and ascites. Dermatologic findings included retic-
ulated skin pigmentation, dystrophic nail changes with
longitudinal striations, and deformities (Figure 1). Leuco-
plakia was present on the tongue (Figure 2).

Complete hemogram revealed normocytic normochro-
mic to macrocytic cells with hemoglobin 13.9 g/dl, total
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Figure 1 Nail dystrophy of finger nails.

leucocytes count 4600/mm?, and platelet count 64,000/
mm?®. Prothombin time (PT) was 16.5 s and International
normalized ratio (INR) was 1.7 at the time of admission.
Liver function test (LFT) revealed serum bilirubin 1.58 mg/
dl, AST 61 IU/L (ref. range = 5-40), ALT 50 IU/L (ref.
range = 10-40), SAP 140 IU/L (ref. range = 32-92), and
serum albumin 2.6 g/dl (ref. range =3.5-5.2) and was
chronically deranged since last 3 years. Reticulocyte count
was 2.24% (ref. range = 0.2-2) which was an indirect evi-
dence that bone marrow function was satisfactory.
Abdominal ultrasound revealed CLD with cirrhotic
changes, portal hypertension (PHT), gross ascites, and
splenomegaly. Ascitic fluid analysis at the time of admis-
sion at our hospital was turbid in appearance with 100/
mm> white blood cells (predominantly neutrophils).
Serum ascites albumin gradient was 2.04 g/dl (ascitic fluid
albumin = 0.56 g/dl and Serum albumin 2.6 g/dl). Upper

Figure 2 Leukoplakia of tongue.

gastrointestinal endoscopy showed grade II-III esophageal
varices and severe portal hypertensive gastropathy.

Etiological workup for all possible causes of liver cir-
rhosis (viral, metabolic, and autoimmune) was negative.
Transjugular liver biopsy confirmed liver cirrhosis with
Child-Pugh score of 10/15 and MELD of 16. Further
evaluation was done to establish the diagnosis and severity
of HPS. In view of low oxygen saturation on room air
(So, = 86%), Blood gas exchange (ABG) in the sitting
position was obtained that indicated severe hypoxemia
(Po, =49; Pco, = 27) with a very high alveolar-arterial
oxygen gradient [D(A — a0O;) = 67]. Repeat ABG obtained
with 100% oxygen showed Po, of 158 mmHg. The chest
radiograph and pulmonary function test was normal.
High-resolution computed tomography (HRCT) of chest
showed interstitial lung disease (ILD) involving bilateral
lower lobes and apices.

The severe hypoxemia with absent major findings on CT
scan raised the suspicion of an intra-cardiac or pulmonary
right to left shunt. An echocardiogram ruled out intra-
cardiac shunt. There were no signs of pulmonary hyper-
tension or left ventricular dysfunction. Agitated Saline
Contrast echocardiography (SCE) showed severe shunting.
An albumin lung perfusion scan (Tc99mMAA) confirmed
an intra-pulmonary arteriovenous shunt equal to 21%
(Figure 3).

CT pulmonary angiography showed no direct arterio-
venous communication and no vascular dilation. The
severe hypoxemia and positive T99mMAA results in the
context of CLD were consistent with very severe HPS.

It was felt that at the time of presentation to us, his
decompensated CLD with severe HPS was more likely to
shorten his survival than any other complication of DKC.
After a multidisciplinary discussion and optimization of
clinical condition, LDLT was done on 29 August 2013 after
consensus that the predominant pulmonary pathology
was HPS due to CLD and not ILD. He received a left
hemiliver graft from his brother. Intra-operatively,
500 mg of methylprednisolone was given in the anhepatic
phase; it was tapered to 100 mg, 80 mg, 60 mg, and 40 mg
ondays 1, 2, 3, and 4 respectively. On day 5, the patient was
started on tacrolimus, mycophenolate mofetil (MMF), and
prednisolone 20 mg which were titrated as per trough
levels, clinical and laboratory parameters. On follow-up,
his immunosuppression has stabilized at tacrolimus
0.5 mg BD and MMF 1 g BD. Prednisolone was tapered
and stopped by 3 months.

He was extubated on post-operative day 2. There were
features of type 1 respiratory failure on initial blood gases
after extubation, for which intermittent noninvasive ven-
tilation (NIV) and high flow oxygen therapy were given. He
was off NIV from day 10 and maintained oxygen satura-
tion (So, = 94%, Po, = 75) on room air from day 20.
The patient was discharged on day 28. Explant histopa-
thology was suggestive of cirrhosis with no evidence of
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Shunt Index- 21%

MAHANSARIA ET AL

Figure 3 Technetium-99m labeled macroaggregated albumin lung perfusion scan showing 21% uptake in the brain.

veno-occlusive disease, iron overload, drug-induced liver
injury, nodular regenerative hyperplasia (NRH), or any
other specific etiology.

HPS has since improved dramatically. One year post
transplantation (hospital follow-up in September 2014),
the patient was doing well, maintaining oxygen saturation
(So, =98%, Po, = 92 mmHg) with room air. Agitated SCE
showed mild shunting. He had gained weight (BMI 24) and
was gainfully employed. On last hospital follow-up in July
2015 (22 month post transplantation), the patient had no
complaints and had a normal PFT. HRCT chest showed
ILD involving bilateral lower lobes and apices, similar to
previous scan prior to transplantation. Complete hemo-
gram and LFT were normal.

346

DISCUSSION

To the best of our knowledge, this is the first ever case of
LDLT in DKC for decompensated cirrhosis with PHT,
complicated by severe HPS described in literature. The
liver disease was secondary to DKC, as PHT with or with-
out cirrhosis has been reported to be associated with
DKC.>® Many systems were affected in this patient, includ-
ing the skin, bone marrow, skeletal system, liver, and lung
(severe HPS as well as ILD).

The main causes of mortality in DKC mentioned in the
literature are BMF (60-70%), pulmonary disease (10-15%),
and malignancy (10%). Our patient was unusual and his
main life-threatening problem at the time of presentation
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was decompensated CLD with severe HPS. As the patient's
life expectancy without liver transplant was limited due to
severe HPS, the family opted for this option. A multidisci-
plinary meeting was held in many sessions to ensure that
the pulmonary morbidity was potentially reversible after
liver transplantation and not solely due to restrictive lung
disease or DKC per se. There was no malignancy or other
medical conditions that could have resulted in short-term
mortality and thus not justifying a major undertaking
such as liver transplantation.

HPS prevalence varies between 5% to 32% in patients
with cirrhosis or severe PHT.® HPS is characterized by an
intra-pulmonary right to left shuntin the setting of CLD.”
The diagnostic criteria are hypoxemia (PaO, < 80 mmHg
or D (A — a0;) > 15 mmHg), pulmonary vascular dilata-
tion (confirmed by positive findings on agitated SCE or
abnormal uptake in the brain (>6%) with radioactive lung-
perfusion scanning), and association with CLD (PHT with
or without cirrhosis). The most sensitive and least invasive
diagnostic method is agitated SCE.” Currently, no effec-
tive medical therapies for HPS exist; LT is the only suc-
cessful treatment. The severity of HPS is, however, a
significant determinant of post-transplant survival, with
the presence of an arterial oxygen concentration of
<50 mmHg, or a shunt fraction >20% strongly predictive
of a high postoperative mortality.® In the largest single
center series, patients with HPS had a 5-year survival rate
of 76% after LT, a rate comparable to patients without
HPS.”

Potentially, LDLT could be a sensible strategy for
patients with HPS due to the rapid deterioration of lung
function while awaiting transplant. Only a few case series
exist of LDLT in this setting and the largest describes 14
patients with excellent results. '’ They found that the over-
all time to extubation was 2 (1-32 days) and hospital stay
was 20 (17-46 days). However, the length of time of nor-
malization of arterial hypoxemia post LT is highly variable.
One of the retrospective studies showed complete resolu-
tion of their pretransplant oxygen dependence in an aver-
age of 53.5 £ 35.7 days in severe HPS.!!

Pulmonary complications are reported in 20% of
patients with DKC.'” ILD has also been described with
DKC after BMT." Our patient had minimal bilateral ILD
prior to LT which was most probably post BMT lung
changes. Even after 2 years post LT, the skin changes
and pulmonary changes remain stable.

CONCLUSION

DKC can present with end stage liver disease and HPS. We
suggest that LT be considered for carefully selected
patients with DKC in whom liver disease is the prime
driver for mortality as it has the potential to dramatically
improve their quality of life.
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