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Nonalcoholic fatty liver disease (NAFLD) has currently become a relevant public health challenge, since it is
the most chronic liver disease observed in clinical practice worldwide and is associated with serious hepatic
(such as liver failure and hepatocellular carcinoma) and extra-hepatic complications, including cardiovascular
diseases and type 2 diabetes mellitus (T2DM) [1]. The pathophysiology of NAFLD is complex, as several
endogenous (e.g., genetic variants, age, sex, ethnicity and gut microbiota) and exogenous (e.g., metabolic
features, lifestyle habits, alcohol, and fructose) factors play a role in the development and progression of
NAFLD and its advanced forms [1]. Recently, it has been also suggested that a short duration of breastfeeding
(ideally less than 6 months) might be independently associated with an increased risk of NAFLD in later life of
parous women. Hypothetically, this may be due to the fact that a short duration of breastfeeding is associated
with fat accumulation, weight gain and higher risk of some cardio-metabolic disorders [2, 3].

To our knowledge, at present, only two cross-sectional studies have explored the association between
breastfeeding duration and risk of NAFLD in later life of parous women (Table S1).In a 2019 cross-sectional
study enrolling 844 US women [median age 25 years; median body mass index (BMI) 22 kg/m?] from the
Coronary Artery Risk Development in Young Adults cohort study, who delivered = 1 child and underwent
computed tomography quantification of hepatic steatosis after 25 years, Ajmera et al. [4] showed that a
breastfeeding duration longer than 6 months, compared to a breastfeeding duration less than 1 month, was
associated with a lower risk of NAFLD in later life of parous women, independent of BMI, ethnicity, parity
and lifestyle habits [adjusted odds ratio 0.46, 95% confidence interval (CI) 0.22-0.97]. More recently, in a
cross-sectional study involving 6,893 Korean parous women aged 30-50 years from the Korean National
Health and Nutrition Examination Survey, Park et al. [5] reported that longer breastfeeding was associated
with a protective effect against NAFLD (as detected by hepatic steatosis index) in later life of parous women,
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independent of age, BMI, waist circumference, dyslipidemia, T2DM, hypertension, education levels, smoking
status, age at menarche, age at the first delivery and age at the last delivery [adjusted odds ratio 0.67 (95% CI
0.48-0.94) for women with = 6 to < 12 months of breastfeeding duration and adjusted odds ratio 0.64 (95%
CI 0.46-0.89) for women with = 12 months of breastfeeding duration, when compared to women with < 1
month of breastfeeding duration].

With the aim to assess the magnitude of the effect of breastfeeding duration on the risk of NAFLD
(as diagnosed by imaging techniques or indirect biomarkers) in later life of parous women, we
have meta-analyzed the data of the aforementioned studies [4, 5]. More specifically, for both studies, we have
obtained the adjusted odds ratios for the effect of breastfeeding duration longer than 6 months on the risk
of NAFLD in later life of parous women, when compared to the breastfeeding that lasted less than 1 month.
These odds ratios were pooled and an overall estimate of effect size was computed using the random-effects
restricted maximum likelihood (REML) model. All statistical tests were two sided and used a significance level
of P < 0.05. We used STATA® software v16.1 (StataCorp, College Station, Texas, USA) for statistical analyses.

As reported in Figure 1, compared to the breastfeeding that lasted less than 1 month, breastfeeding
longer than 6 months was independently associated with a 37% lower risk of NAFLD in later life of parous
women (random-effects odds ratio 0.63, 95% CI 0.51-0.79, I = 0%). Despite the limitations of this analysis
(including the number of the eligible studies and the choice to take the adjusted odds ratio of model 8 in
the study by Ajmera et al. [4]), this result corroborates the maternal benefit of breastfeeding longer than 6
months against NAFLD and provides the magnitude of the effect.

Odds Ratio Weight

Study Year Country Sample size NAFLD diagnosis Breastfeeding duration (m) with 95% CI (%)
Ajmera 2019 USA 844 CT >6vs<i —_— 0.46[0.22, 0.97] 9.15
Park 2021 South Korea 1714 HSI =6to<12vs<1 0.67[0.48, 0.94] 44.60
Park 2021 South Korea 1877 HSI z12vs<1 0.64[0.46, 0.89] 46.25
Overall 0.63[0.51, 0.79]

Heterogeneity: 12 = 0.00, P =0.00%, H?=1.00
Testof 8, = 6;: Q(2) = 0.83, p=0.66
Test of 8 = 0: z=-3.98, p<0.001
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Figure 1. Forest plots and pool ed estimates of the effects of breastfeeding duration longer than 6 months on the risk of NAFLD
(as detected by imaging techniques or indirect biomarkers) in later life of parous women, when compared to the breastfeeding that
lasted less than 1 month (n = 2 studies). Note: regarding the study by Ajmera et al. [4], we have chosen the adjusted odds ratio
reported in the model 8. The result, however, remained substantially similar when the odds ratios of the other adjusted models
were taken. CT: computed tomography; HSI: hepatic steatosis index

It is known that breastfeeding, especially when it lasts more than 6 months, helps to promote healthy
maternal metabolism [6]. However, to date, the biological mechanisms underpinning the association between
breastfeeding duration and reduced risk of NAFLD in parous women remain uncertain. That said, as also
discussed elsewhere [4-7], some epidemiological studies currently indicate that women who breastfeed
have a reduced risk of some chronic disease [6], such as T2DM, hypertension and metabolic syndrome; all
conditions strongly and frequently associated with NAFLD and its advanced forms [1]. Moreover, experimental
studies have also reported that breastfeeding may improve insulin sensitivity and mobilize fat stores, thereby
reducing the risk of NAFLD [6].

Collectively, the observational studies available so far and the result of our analysis reinforce the assertion
that breastfeeding is relevant for the long-term health of the mother, with a protective effect on the risk of
NAFLD. However, despite this evidence, along with other Authors [4-7], we believe that future observational
studies on this issue are timely needed and that other aspects should be considered, such as the complexity
of the pathogenesis of NAFLD (evaluating also the genetic variants linked to hepatic steatosis), intensity of
breastfeeding, various socioeconomic and cultural factors, pre-conception background and pre-natal care for
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the duration of pregnancy. A qualitative leap in understanding the role of breastfeeding and its relationship
with the risk of NAFLD should require a multidisciplinary approach across different medical disciplines.
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