
LETTER TO THE EDITOR

Fat luck: three siblings requiring liver transplantation
for nonalcoholic steatohepatitis
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In conjuction with the epidemic of obesity [body mass

index (BMI) ‡30kg/m2], nonalcoholic steatohepatitis

(NASH), has emerged as the most common cause of liver

disease in modern civilization with environmental and

inherited factors being implicated [1–4]. The prevalence

of obesity in adults has been increasing continuously

(1991: 12.0%; 1998: 17.9%; 2004: >20% in almost all

states in the USA) [2]. Morbid obesity (BMI >35kg/m2)

is associated with nonalcoholic fatty liver disease (NAL-

FD), which may progress to NASH, fibrosis, cirrhosis,

liver failure, and hepatocellular carcinoma [5]. Crypto-

genic cirrhosis may represent a late stage of NAFLD/

NASH associated with the metabolic syndrome [1,2]. An

increasing number of obese individuals with end-stage

liver disease (ESLD) because of NASH are evaluated for

liver transplantation (LT) [6,7]. Obesity represents one of

the most important peri-operative risk factors including

delayed wound healing, incisional hernias, infections,

deep-vein thrombosis, and cardiovascular events [8–11].

Obesity may have a negative impact on morbidity and

mortality, following LT [12–15]. As an institutional pol-

icy, at our center, obesity is not considered a contraindi-

cation for LT. Mayo Clinic, Jacksonville currently

performs approximately 220 LTs per year and more than

500 patients are annually evaluated for the procedure.

ESLD because of NASH currently accounts for approxi-

mately 10% of patients listed for LT and morbidly obese

individuals account for 10% of liver recipients.

We report three siblings (one woman and two men)

aged 58, 63 and 75 years who were transplanted in March

1998, April 2001 and May 2005, respectively. All three

patients were initially diagnosed with cryptogenic cirrho-

sis and all had a long-standing history of morbid obesity

with BMIs at the time of their respective transplant

>40 kg/m2. None required insulin or was hyperlipidemic

and only the sister suffered from hypertension prior to

LT. All patients had liver biopsy consistent with NASH.

Pretransplant testing showed that all had MM alpha-1-an-

titrypsin phenotype, none had the C282Y and H63D

mutations, all were HBV core antibody negative and all

tested negative for ANA, AMA and ASMA antibodies.

There were several relatives who had been diagnosed with

hemochromatosis, but none of the three patients had

signs of iron overload. Both brothers had a history of

moderate alcohol intake (10–20 g of alcohol per day for

>20 years). LT was performed using the piggyback tech-

nique. Initial immunosuppression consisted of tacrolimus

(TAC), mycophenolate-mofetil and rapidly tapered ste-

roids. Demographic, clinical and laboratory data are

shown in Table 1.

The female sibling was diagnosed with NASH in 1997,

underwent LT in March 1998. Her postoperative course

was complicated by a biliary leak with a subhepatic

abscess, which required conversion to a Roux-en-Y chol-

edochojejunostomy. She developed three episodes of acute

rejection. A liver biopsy performed 6 years post-LT

revealed recurrence of NASH (grade 3, stage 1). She

remains significantly obese and is suffering from hyper-

tension, chronic obstructive pulmonary disease (COPD),

hyperlipidemia, glucose intolerance and osteoporosis.

The first male sibling was diagnosed with NASH in

1998. He underwent LT in April 2001. The explanted

specimen showed cirrhosis and multicentric hepatocellular

carcinoma (HCC) with vascular invasion (largest nodule

6-cm diameter). HCC had not been identified on pre-LT

computed tomography (CT) scan. Extrahepatic disease

was excluded by CT and bone scan. Post-LT complica-

tions included an anastomotic biliary stricture successfully

managed with endoscopic retrograde cholangiopancreato-

graphy (ERCP) and stenting. The patient underwent adju-

vant chemotherapy with gemcitabine and cisplatin. Graft

function remained stable; however, in May 2005, meta-

static HCC was diagnosed, leading to death within

4 months.

The second male sibling underwent intraluminal aortic

stenting (AneuRx device) for an infrarenal aortic aneu-

rysm in November 2002. A follow-up CT scan showed

cirrhosis and a new 3.3-cm lesion, highly suggestive of

HCC in the left liver lobe. The patient underwent chemo-

embolization followed by LT in May 2005. The explanted

liver showed two tumor nodules with extensive necrosis.

Post-transplant course was unremarkable but renal func-

tion worsened (serum creatinine 1.6 mg/dl), and TAC

was switched to rapamycin 9 months post-LT, which
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caused mild hypercholesterolemia (237mg/dl). Two years

later, liver biopsy showed minimal changes. The patient is

currently alive with a well-functioning graft, still morbidly

obese and with no evidence of recurrent tumor after

24-month follow-up.

Obesity and NASH have become common conditions

creating a huge burden on socioeconomic systems [2].

The technical difficulties and the comorbid conditions

make LT a matter of debate in obese individuals suffering

from NASH. [12–16]. Expanding the indications for LT

to recipients with severe co-morbidities potentially

increases the shortage of grafts and also binds resources

of transplant centers on account of an increased compli-

cation rates. Careful selection may allow for good long-

term outcome. In morbidly obese recipients, recurrent

NASH may develop [17]. Wound complications occurred

in 61% of obese liver recipients in one study. In another

study, intra-operative complications and mortality in

obese (BMI ‡30 kg/m2) liver recipients were excessively

high, but the 1-year survival (69% vs. 78%) was not sta-

tistically different to nonobese patients. A BMI >35 kg/m2

caused higher and immediate mortality from multisystem

organ failure after LT, but good long-term survival. More

recently, it was reported that obese liver recipients (BMI

of 31.1 for men, 32.3 for women) had significantly higher

postoperative complications such as respiratory failure

and systemic vascular complications compared to the

nonobese control group. In addition, obese patients had

increased operation time, increased intra-operative blood

loss and a longer hospital stay; overall costs of transplan-

Table 1. Demographic and clinical data.

#1 #2 #3

Demographic and clinical data

Initials GA TC JC

Date of transplant March 1998 April 2001 May 2005

Gender Female Male Male

Age at liver transplant 58 63 75

Unadjusted model of end stage liver disease (MELD) score 15 17 17

Hepatocellular cancer No Yes Yes

Pretransplant diabetes mellitus (DM) Glucose intolerance Glucose intolerance No

Post-transplant DM Glucose intolerance Glucose intolerance No

Pre-liver transplantation (LT) hyperlipedemia No No No

Post-LT hyperlipedimia Yes No Yes

Hypertension Pre/post-transplant Post-transplant Post-transplant

Significant early complications Bile leak, rejection, Bile stricture None

Long-term complications osteopenia, chronic obstructive

pulmonary disease (COPD)

Recurrent hepatocellular

carcinoma (HCC)

Renal failure

Recurrent nonalcoholic steatohepatitis Yes No No

Alive Yes No Yes

Cause of death NA Metastatic HCC NA

Preliver transplant data

Body mass index 41.3 43.4 41.2

Blood glucose 220 237 150

Triglycerides 117 155 130

Cholesterol 139 94 130

High- and low-density lipoprotein (HDL/LDL) 26/78 29/34 43/59

1-year follow-up data

Body mass index 46.7 43.4 39.8

Blood glucose 80 107 98

Triglycerides 245 128 173

Cholesterol 196 138 237 (started atorvastatin)

HDL/LDL 47/75 39/68 47/155

Last follow-up

Time post-LT 6 years 4 years 2 years

Body mass index 47.8 36.6 (recurrent HCC) 41.1

Blood glucose 110 131 108

Triglycerides 185 158 137

Cholesterol 163 79 130

HDL/LDL 50/85 29/18 43/59
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tation were significantly elevated [16]. A variety of factors

have been reported to contribute to the development of

NASH and some hereditary defects have been recently

identified. Many of these defects were not known at the

time when our patients were transplanted. The moderate

alcohol intake (10–20 g/day) in the two brothers may

have additionally contributed to the development of cir-

rhosis. However, obesity seems to be the key factor in the

reported three siblings, but an unidentified hereditary

enzyme defect may have been of importance [18,19].

Prevention of ESLD because of NASH must be urgently

addressed in the light of the epidemics of obesity and dia-

betes mellitus [20,21]. The optimal management and tim-

ing of LT in obese individuals should weight on the one

hand the peri-operative risk and on the other hand the

risk of complications associated with progression of the

liver disease. To reduce the peri-operative complications,

weight reduction must be attempted prior to LT.
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