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LIVER NEWS ELSEWHERE

Article commented:

Targher G, Rossini M, Lonardo A. Evidence that

non-alcoholic fatty liver disease and polycystic ovary

syndrome are associated by necessity rather than

chance: a novel hepatoovarian axis? Endocrine

2015. Doi:10.1007/s12020-015-0640-8.

Comment

Targher, et al. reviewed the clinical and biological

evidence supporting an association between nonal-

coholic fatty liver disease (NAFLD) and polycystic

ovary syndrome (PCOS).1 The topic is of great inter-

est, first, because of the high prevalence of both dis-

eases. NAFLD has a prevalence of 6-45% depending

on the population and the method of diagnosis.2

PCOS is the most common endocrine disorder in the

women of reproductive age, with a prevalence up to

18% by using the ESHRE/ASRM criteria.3. Second,

NAFLD and PCOS share common pathogenetic

mechanisms, such as insulin resistance (IR) that

seems to play a central role in both conditions.4,5

Last but not least, both PCOS and NAFLD seem to

have profound medical implications, including cardi-

ovascular morbidity and mortality.6,7

Targher, et al. first summarized epidemiologic ev-

idence linking NAFLD to PCOS. They included 17

cross-sectional and case-control studies, in which

NAFLD was evaluated in PCOS women (15 studies;

one of the earliest published in Annals of Hepatolo-

gy8), or, vice versa, PCOS was evaluated in women

with NAFLD (two studies). All but two studies

reported a higher prevalence of NAFLD in PCOS

women (35-70%) compared with the control groups

(20-30%).1 Conversely, both studies evaluating

PCOS in NAFLD women showed a high prevalence

of PCOS (50-70%).9,10

Subsequently, Targher, et al. proposed some plau-

sible pathogenetic mechanisms linking NAFLD to

PCOS, though not fully elucidated yet.1 Although

this part becomes to an extent speculative due to the

limited existing evidence, at the same time it pro-

vides strong stimuli for further research. Obesity,

IR (both hepatic and systemic) and subsequent hy-

perinsulinemia are proposed to be centrally in-

volved, affecting both lipid and glucose metabolism,

and leading to:

� Hepatic steatosis and later progression to nonal-

coholic steatohepatitis (NASH).

� Chronic anovulation and hyperandrogenemia,

typical manifestations of PCOS.

� A mild but chronic inflammation of adipose tis-

sue, which alters the profile of secreted adipok-

ines and cytokines.

As a consequence, lipid profile becomes athero-

genic, coagulant factors and oxidative stress are in-

creased, which all might contribute to increased

cardiovascular morbidity later in life; evidence-based

interventions and recommendations for screening

tests are also needed to address cardiovascular dis-

ease risk in adolescents and young women with

PCOS.

A limitation of the current relative literature is

the scarce data on liver histology; although the di-

agnosis of PCOS is based on relatively simple crite-

ria,3 the severity of NAFLD needs histological

confirmation, which remains the diagnostic gold

standard. Among all the studies evaluating NAFLD

in PCOS populations, only six PCOS women had

been subjected to liver biopsy in a single, retrospec-

tive study.11 Liver biopsy was also performed in sub-

groups of both studies evaluating PCOS in NAFLD

populations,9,10 but the absolute numbers of patients
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were low (n = 79 and n = 5010). Since the liver biop-

sy in young women with PCOS meets obvious ethi-

cal consideration, studies with alternative methods

of NAFLD diagnosis are of importance. Ultra-

sonography, used in the majority of studies, has

limited sensitivity, especially in low steatosis grade

and more obese individuals, who are most of

NAFLD and PCOS patients.12 Magnetic resonance

techniques are more sensitive to detect steatosis,

but cannot differentiate simple steatosis from

NASH.12 An appealing alternative could be the use

of noninvasive indices for steatosis, NASH and fi-

brosis, as reviewed elsewhere.13

In this regard, we previously published a case-

control study with 314 PCOS women and 78 con-

trols,14 aiming to evaluate noninvasive indices of

hepatic steatosis and fibrosis between groups. Our

series was the first to report noninvasive indices of

NAFLD in PCOS women and included the second

larger population of PCOS women evaluating for

NAFLD, after Qu, et al. study, in which the diagno-

sis of NAFLD was based on ultrasonography.15 Spe-

cifically, we compared three noninvasive indices for

hepatic steatosis [NAFLD liver fat score, lipid accu-

mulation product (LAP), hepatic steatosis index

(HIS)] and four for fibrosis [FIB-4, aspartate ami-

notransferase (AST)-to-Platelet Ratio Index (APRI),

body mass index (BMI)-Age-Alanine aminotrans-

ferase (ALT)-Triglycerides (BAAT), BMI AST/ALT

Ratio Diabetes (BARD)] between PCOS and control

groups. All steatosis indices were higher in PCOS

compared with the control group. FIB-4 and BAAT

were higher in PCOS group, whereas APRI and

BARD were not. Within PCOS group, all steatosis

indices were higher in women with than without

metabolic syndrome (MetS). However, among fibro-

sis indices, only BAAT was higher in PCOS women

with MetS.14 The results remained essentially un-

changed when adjusted for age. Moreover, all indi-

ces of hepatic steatosis were positively correlated

with testosterone and free androgen index, whereas

inversely with sex hormone-binding globulin

(SHBG). Although correlations cannot prove a caus-

ative association, we could hypothesize that hyper-

andogenemia and low SHBG, usually observed in

PCOS women, but also in NAFLD,16 might play a

role in the pathogenesis of hepatic steatosis. The ob-

served discordance in fibrosis indices might be part-

ly attributed to the low rates of hepatic fibrosis

expected in this cohort of young premenopausal

women (mean age 26.1 years) with low rate of type 2

diabetes (1.9%) and low triglycerides levels (mean

98 mg/dL). Based on fibrosis indices, only a minori-

ty of PCOS women is expected to have advanced fi-

brosis in the third decade of life; however, the high-

er rates of hepatic steatosis, together with higher IR

and obesity indices in women with PCOS than con-

trols, which were also observed in our study, might

render women with PCOS at higher risk for NASH,

or even NASH-related cirrhosis and hepatocellular

carcinoma, later in their life. However, prospective

cohort studies are required to elucidate this aspect

(PCOS vs. controls on a longitudinal basis). Pro-

spective cohort studies are also needed (PCOS wom-

en with vs. without NAFLD) to investigate whether

PCOS women with NAFLD are at a greater risk of

cardiovascular morbidity and mortality, especially

after menopausal transition, which is of high clini-

cal implication.

Furthermore, an important question is whether

the I148M polymorphism of the patatin-like phos-

pholipase domain-containing protein (PNPLA)3

gene, the strongest to-date genetic factor in the

pathogenesis of NAFLD,17 is also associated with

PCOS; this needs studies of simpler design (case-

control or cross-sectional), albeit of large samples. A

positive association between I148M polymorphism

and PCOS will definitely provide strong genetic evi-

dence for the interplay between NAFLD and PCOS.

Until the consequences of their long-term co-ex-

istence, if any, are established, the physicians

should be aware that PCOS women are at higher

risk of NAFLD, as the review of Targher, et al. sum-

marized,1 and they need to be screened appropriate-

ly, especially if other predisposing factors for

NAFLD, such as obesity, IR, dyslipidemia and dia-

betes, co-exist in PCOS women.

ABBREVIATIONS

� ALT: alanine aminotransferase.

� APRI: AST-to-Platelet Ratio Index.

� AST: aspartate aminotransferase.

� BAAT: BMI-Age-ALT-Triglycerides.

� BARD: BMI AST/ALT Ratio Diabetes.

� BMI: body mass index.

� HIS: hepatic steatosis index.

� IR: insulin resistance.

� LAP: lipid accumulation product.

� MetS: metabolic syndrome.

� NAFLD: nonalcoholic fatty liver disease.

� NASH: nonalcoholic steatohepatitis.

� PCOS: polycystic ovary syndrome.

� PNPLA: patatin-like phospholipase domain-con-

taining protein.

� SHBG: sex hormone-binding globulin.
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