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Background: Metabolic dysfunction-associated steatotic liver disease (MASLD), formerly known as non-alcoholic fatty liver disease (NAFLD), is a global cause of chronic liver disease. The prevalence of MASLD is high in patients with type 2 diabetes mellitus (T2DM). Various non-invasive tools such as the fibrosis-4 index (FIB-4) and NAFLD fibrosis score (NFS), liver ultrasound, and FibroScan can aid in the detection of liver fibrosis in MASLD, while the Hamaguchi ultrasound-based liver grading system has demonstrated high sensitivity and specificity comparable to liver biopsy.

Objective: We assessed the frequency of MASLD in patients with T2DM using the liver ultrasound Hamaguchi score and the accuracy of NFS and Fib-4 in identifying MASLD.

Patients and methods: We retrospectively collected data and reviewed the charts of all patients with T2DM who underwent liver ultrasound and laboratory tests during the past 5 years.

Results: A total of 6,214 medical records were screened, and only 153 patients (68.6% women; mean age, 59 ± 12.2 years) fulfilled the selection criteria. MASLD was diagnosed using the Hamaguchi grading criteria in 45.1% of patients. A high/intermediate NFS had a higher sensitivity (79.7%) for diagnosing MASLD with a specificity of 10.7%, while a high/intermediate Fib-4 score showed only 30.4% sensitivity but a higher specificity of 54.8%.

Conclusion: Our study indicates that MASLD is frequent in patients with T2DM, and clinical prediction tools such as NFS and Fib-4 can be applied in clinic/primary care settings with variable results.
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1 Introduction

NAFLD is described as an infiltration of the liver by fat deposits, which is not related to commonly identifiable causes of hepatic steatosis (e.g., alcohol, viral, secondary to drugs, or autoimmune processes) and comprises a wide array of presentations ranging from fat accumulation (steatosis), fat accumulation with inflammation (steatohepatitis), also called non-alcoholic steatohepatitis (NASH), and architectural changes (fibrosis), which may lead to liver damage and shrinkage (cirrhosis); and is currently the commonest cause of chronic liver disease globally with a prevalence of 30% (1). Though most of the patients having NAFLD may not fully progress to NASH cirrhosis, the sheer volume of patients with NAFLD who still end up developing cirrhosis is still quite high and has now become the leading indication for patients undergoing liver transplantation in the West (2). The prevalence data for NAFLD worldwide suggest that some regions, such as the Middle-East region, have one of the highest rates of NAFLD being an indication for liver transplantation, up to 32%; however, there have been no large-scale specific studies conducted in the United Arab Emirates (3). T2DM is one of the most important risk factors associated with NAFLD, with a recent systematic review indicating the worldwide prevalence of NAFLD is 50–70% in patients having T2DM, with the highest prevalence seen in European countries, but again, there are no data available for our local Emirati population (4). In 2023, Delphi consensus redefined NAFLD and NASH and introduced an overarching term of steatotic liver disease that includes metabolic dysfunction-associated steatotic liver disease (MASLD), formerly known as NAFLD, metabolic dysfunction-associated steatohepatitis (MASH), formerly known as NASH, and metabolic and alcohol-related/associated liver disease (MetALD) to represent a separate group of patients with MASLD that consumes alcohol (140–350 g/week for women and 210–420 g/week for men) (5). MASLD was redefined and defined as hepatic steatosis identified by imaging or biopsy along with the presence of at least one cardiometabolic criteria, i.e., either overweight (raised body mass index (BMI) or increased waist circumference), glucose intolerance (T2DM or pre-diabetes or impaired fasting glucose), hypertension, low high-density lipoprotein, or raised triglycerides (5). Recent Delphi consensus on the nomenclature of steatotic liver disease suggested only the new terms, such as metabolic dysfunction-associated steatotic liver disease (MASLD) and MASH, be used to describe the current International Classification of Diseases Manual-10 codes of NAFLD and NASH, respectively (6). The gold standard for diagnosing MASLD and MASH is the histological evaluation after performing a liver biopsy (gold standard). However, this is an invasive procedure with a subsequent risk of complications (7). Other non-invasive methodologies for identifying MASLD include vibration-controlled transient-elastography (VCTE), which uses FibroScan to provide the measurement of the liver stiffness (LSM) expressed as kilopascals (kPa), and this can correlate accurately with advanced stages of liver fibrosis such as stage F3 (bridging fibrosis) and stage F4 (advanced scarring or cirrhosis), making it an alternative to the liver biopsy (8). Further non-invasive means to identify the MASLD include clinical/biochemical scoring systems such as FIB-4, NFS, enhanced liver fibrosis panel, Hepascore, alanine aminotransferase (ALT), aspartate aminotransferase (AST) to platelet ratio index (APRI), and imaging techniques such as VCTE, liver CT scan, and liver magnetic resonance elastography (MRE) (9). There are no current unanimously agreed-upon screening guidelines for MASLD in all patients with diabetes mellitus or risk factors. The American Association for the Study of Liver Disease recommends the Fib-4 score, whereas the European Association for the Study of Liver Disease recommends screening with blood tests, including ALT, NFS, and/or Fib-4, among others, for high-risk patients (10, 11).

Imaging modalities such as ultrasonography of the liver may be used for the evaluation of hepatic fat infiltration, and although it is a safe, low-cost, and non-invasive procedure that is most frequently utilized in clinical settings for other indications, its accuracy for liver fat quantification has not been established consistently (12). Hamaguchi et al. proposed an ultrasound liver grading system that scores based on hepatorenal echogenicity and liver brightness (score of 0–3), deep attenuation (score 0–2), and liver vessel blurring (score 0–1). This system enhances sensitivity and specificity for identifying MASLD (with liver steatosis >10%) to 97 and 100%, respectively, at a score ≥ 2, compared to liver biopsy (13). The Hamaguchi grading system also reduced the operator-dependent inter-observer variation with accuracy similar to liver computed tomography (13, 14).

NFS has been advocated as a non-invasive predictor of NAFLD fibrosis, which utilizes six clinical/biochemical variables, namely age, BMI, impaired fasting glucose or diabetes, platelet count, AST/ALT ratio, and albumin. NFS of 0.676 or more has been shown to have 67% sensitivity and 97% specificity to predict MASLD with an area under receiver operating curve (AUROC) of 0.85 in a recent large meta-analysis (15). A recent study compared various non-imaging predictive scores and imaging tools, such as MRE and VCTE, to liver histology for accurately diagnosing MASLD fibrosis. The results showed that NFS outperformed APRI, BARD, and the AST/ALT ratio, and was equally effective as Fib-4 and MRE in identifying liver fibrosis in patients with liver biopsy-proven MASLD (16). Current worldwide guidelines mostly recommend either Fib-4 or NFS as prediction tools for identifying patients with MASLD, but there is no consensus on which one is better (17).

Our study aimed to assess the frequency of metabolic dysfunction-associated steatotic disease (MASLD) in patients with T2DM in our local population using a liver ultrasound Hamaguchi score of ≥2 (which has comparable accuracy to liver biopsy), as well as to compare the performance of clinic-based non-invasive predictors, NFS and Fib-4, in identifying MASLD.



2 Patients and methods

This was a retrospective study design, approved by the local ethical committee (Approval Number. MF2058-2022-855), and it included all adult (aged 18 and above) patients of either gender, with T2DM, who had attended the diabetes clinic at Tawam Hospital from January 2017 to December 2021 and had undergone liver ultrasound and liver function tests (within 3 months of each other) during this period for any clinical indication other than MASLD. The patients with alcohol intake history (past or present), any evidence of existing hepatobiliary disease (biliary tract obstruction; hepatoma, liver cirrhosis secondary to infection or immune, or congenital), or having secondary diabetes (e.g., diabetes following pancreatitis) or type 1 diabetes mellitus were excluded. After reviewing over 6,214 medical records, 153 patients were identified, and their demographic details, clinical parameters, and biochemical test results, including liver function tests, albumin, bilirubin, glycated hemoglobin (HbA1c), prothrombin time, urea, and creatinine, were collected and recorded on a Microsoft Excel™ sheet. The ultrasound reports and images were reviewed for the visual estimation of fatty liver/MASLD, and these images were then reviewed by an additional expert ultrasound specialist radiologist. The Hamaguchi score for MASLD was calculated. A score of 2 or higher was considered diagnostic for the presence of MASLD. The Hamaguchi ultrasound liver grading system is based on the sum of points scored on three separate subsets (13). The first subset evaluates hepatorenal echogenicity and liver brightness: a score of 0 indicates the absence of bright liver and hepatorenal echo contrast, a score of 1 indicates the presence of either bright liver or hepatorenal echo contrast, a score of 2 indicates mild bright liver and positive hepatorenal echo contrast, and a score of 3 indicates severe bright liver and positive hepatorenal echo contrast. The second subset evaluates deep attenuation: a score of 0 is given for negative deep attenuation, a score of 1 for obscure diaphragm visualization, and a score of 2 for indistinguishable diaphragm. The third subset evaluates liver vessel blurring: a score of 0 is given for negative vessel blurring and a score of 1 is given when intrahepatic vessels are unclear and/or have a narrowed lumen.

The NFS was calculated based on the available formula from the website (http://gihep.com/calculators/hepatology/nafld-fibrosis-score/). Fib-4 and NFS were calculated, and the ability of these screening tests (low risk versus indeterminate or intermediate/high risk of significant fibrosis) to diagnose fatty liver disease was compared to that of the Hamaguchi scoring criteria. The cutoff values for Fib-4 and NFS as being abnormal were taken as ≥1.45 and ≥ −1.455, respectively. The sensitivity and specificity of Fib-4 and NFS for predicting a low risk of MASLD in patients with no fatty liver observed on ultrasound were also calculated. The data were analyzed using the SPSS package of Windows version 22. Pearson’s chi-square test was used to determine the effectiveness of non-invasive predictors, such as Fib-4 and NFS, in identifying MASLD based on ultrasound findings using the Hamaguchi criteria.



3 Results

A total of 6,214 patient medical records, including laboratory data and ultrasound imaging results, were reviewed; 5,926 patients were found to be ineligible due to incomplete biochemical tests (especially prothrombin time), and only 288 were found to be eligible as per our inclusion criteria. A total of 135 patients were excluded due to either the presence of type 1 or secondary diabetes and/or pre-existing liver disease (e.g., chronic active viral hepatitis) or a history of alcohol intake. For these selected 153 patients with available ultrasound images, a new expert radiologist reviewed all liver ultrasound scan images and applied the Hamaguchi criteria, identifying and confirming fatty liver disease in 69 patients (45.1%). Of these patients, 68.6% (105/153) were female, with a mean age of 59 ± SD 12.2 years. Additionally, 69.9% (107/153) were from the local Emirati population. The average duration of diabetes in all these patients was 12.2 ± SD 5.1 years, while 58.1% (89/153) had coexisting hypertension. Logistic regression was used to determine the correlation between quantitative variables, such as age and biochemical tests (platelet count, bilirubin, and HbA1c%) with the final outcome of MASLD. The chi-square test was used to assess the correlation of qualitative variables such as history of hypertension, gender, and the final outcome. No significant difference was observed. The details of the clinical and biochemical characteristics of patients with and without MASLD are shown in Table 1. A multi-logistic regression of all factors could not be performed due to the multicollinearity of factors such as the Hamaguchi score and various liver function tests, which are part of the NFS or Fib-4 scoring systems.



TABLE 1 Characteristics of the patients with and without advanced metabolic dysfunction-associated steatotic liver disease identified via Hamaguchi grading (score ≥ 2) (n = 153).
[image: Table1]

Meanwhile, the ultrasound revealed that 45.1% (69/153) of the patients had MASLD according to the Hamaguchi criteria. An intermediate/high NFS was 79.7% sensitive for identifying MASLD on ultrasound, but its specificity was only 10.7%. Meanwhile, an intermediate/high Fib-4 had low sensitivity (30.4%) but higher specificity (54.8%) for identifying MASLD. However, both NFS and Fib-4 failed to achieve statistical significance on Pearson’s chi-square test for predicting MASLD (Table 2). Serum sodium <134 mmol/L was also predictive of MASLD with a specificity of 79.8%, but its sensitivity was only 10.1%.



TABLE 2 Comparison of the non-alcoholic fatty liver disease fibrosis score (NFS) and fibrosis-4 index (FIB-4) for predicting advanced metabolic dysfunction-associated steatotic liver disease (diagnosed via Hamaguchi grading on liver ultrasound).
[image: Table2]



4 Discussion

The prevalence of MASLD has surged globally, becoming a major public health concern due to its association with increasing morbidity and mortality (1). In our study, we wanted to assess the predictive value of non-invasive clinic-based tools, namely NFS and Fib-4, in identifying MASLD among patients with T2DM within our local Emirati population. Additionally, we compared these tools with the Hamaguchi ultrasound scoring system, which is known for its accuracy in identifying MASLD relative to liver biopsy (13, 14).

Our study deliberately concentrated on the utilization of cost-effective and readily available clinical tools, excluding more advanced imaging modalities such as MRI and FibroScan. While advanced techniques, such as MRI and FibroScan, are valuable in assessing liver fibrosis and steatosis, their availability and affordability can be limiting factors, particularly in resource-constrained healthcare settings (18, 19). By employing tools such as ultrasound and clinically derived scores like NFS and Fib-4, we aimed to align our study with the practical realities of clinical practice, especially in regions where access to high-end imaging technologies may be limited. The Hamaguchi ultrasound liver grading system, in particular, offers a feasible alternative with proven efficacy in identifying MASLD, boasting both sensitivity and specificity compared to more invasive procedures such as liver biopsy (14). By focusing on these clinically accessible tools, our study enhances the relevance of our findings to a broader spectrum of healthcare settings, facilitating the potential for wider implementation and impact on routine patient care.

Our findings underscore the substantial burden of MASLD in patients with T2DM, with 45.1% of patients identified as having MASLD according to the Hamaguchi criteria. This aligns with the global trends of increasingly emerging MASLD prevalence, as well as emphasizing the close association between T2DM and MASLD (4). The high frequency of MASLD in this cohort necessitates efficient yet economical screening tools to identify individuals at risk of advanced fibrosis or cirrhosis. Our study used and compared both NFS and Fib-4 as laboratory-based tools in the outpatient clinic setting, and it showed that NFS performed as a much more sensitive tool for predicting MASLD in our local population, exhibiting a sensitivity of 79.7%; however, its specificity was limited at 10.7%, suggesting a higher rate of false positives. On the other hand, the Fib-4 index demonstrated much lower sensitivity (30.4%) but higher specificity (54.8%). These results highlight the trade-off between sensitivity and specificity in non-invasive prediction tools for MASLD in T2DM patients. We wanted to see if having adding Fib-4 (indeterminate or high) score to NFS for screening MASLD could help improve the sensitivity/specificity of the prediction tool, but it only improved the sensitivity of NFS marginally from 79.7 to 81.7% with no change in specificity.

Comparing our results with the existing literature, NFS demonstrated favorable performance in identifying MASLD, which is something also seen in previous meta-analyses (20). However, the limitations of NFS, particularly its low specificity, should be considered in clinical practice. Although the Fib-4 index is currently recommended as a first-line screening test in the United States as part of the MASLD investigation pathway (21), our study found that it missed a substantial proportion of patients with MASLD. These observations emphasize the need for a multifaceted approach to MASLD screening, integrating various non-invasive tools and clinical parameters, including NFS, which can be used as a useful tool in primary care/outpatient setup to initially screen for MASLD.

The Hamaguchi ultrasound scoring system, used as a reference in our study, has proven valuable in identifying MASLD with high sensitivity and specificity (13, 14). The simplicity and non-invasive nature of this grading system make it an attractive option for routine clinical use. The feasibility and reliability of this system warrant further investigation, particularly in diverse populations. Furthermore, our study revealed a correlation between MASLD and serum sodium levels below 134 mmol/L; however, this did not achieve any statistical significance as the total number of patients having hyponatremia were low. This finding, however, introduces an intriguing avenue for further investigation.


4.1 Limitations

Despite contributing valuable insights, our study has limitations. First, the retrospective design may introduce selection bias, as patients with specific indications for liver-related concerns may have undergone liver ultrasound and laboratory evaluations. Second, the relatively small sample size from a single center limits the applicability/ generalisability of our findings to a broader Emirati population, and further large-scale prospective studies are required to confirm these results. The absence of liver biopsy data, which is the gold standard for MASLD diagnosis, poses a challenge in accurately characterizing the disease severity. Furthermore, the study only focused on NFS and Fib-4, and we could not calculate the fatty liver index, another clinical tool to predict steatosis, due to a lack of clinical data on waist circumference measurements. Although the current technological advances have allowed the use of newer imaging modalities such as MRI and FibroScan to accurately diagnose MASLD, as these are not easily accessible in primary care settings compared to ultrasound liver, we did not include them in our study. Furthermore, our study lacks longitudinal data, hindering the assessment of disease progression and the impact of interventions.




5 Conclusion

Our study describes the frequency of MASLD in patients with T2DM in our local population and evaluates the performance of non-invasive clinic-based prediction tools. MASLD was identified in approximately half of our patients with T2DM, which necessitates the need to use MASLD screening in clinical practice effectively. Using ultrasound with the Hamaguchi criteria offers an inexpensive and readily available tool, in most regional healthcare setups, for diagnosing MASLD and for referring to a specialist for further care and management. NFS and Fib-4 show distinct sensitivities and specificities, emphasizing the importance of considering these factors in clinical decision-making, especially in outpatient diabetes clinic settings/primary care. Our study indicated that NFS seemed to outperform Fib-4 in terms of its sensitivity in identifying patients with MASLD and thus could be used as a screening test in our population. However, future prospective studies with larger, diverse cohorts and longitudinal follow-up are crucial to validate these findings and develop evidence-based clinical guidelines for prospective clinic-based MASLD screening in patients with T2DM.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by Tawam Hospital Ethical Review Committee Approval Number MF2058-2022-855. The studies were conducted in accordance with the local legislation and institutional requirements. The ethics committee/institutional review board waived the requirement of written informed consent for participation from the participants or the participants’ legal guardians/next of kin because Retrospective data collection only with no Patient identifiable information collected.



Author contributions

JA: Funding acquisition, Methodology, Resources, Supervision, Writing – original draft, Writing – review & editing. BA: Data curation, Investigation, Resources, Supervision, Validation, Writing – original draft, Writing – review & editing. OA: Data curation, Investigation, Resources, Software, Validation, Writing – original draft, Writing – review & editing. DK: Data curation, Formal analysis, Methodology, Validation, Visualization, Writing – original draft, Writing – review & editing. AA: Conceptualization, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Software, Supervision, Validation, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Chalasani, N, Younossi, Z, Lavine, JE, Charlton, M, Cusi, K, Rinella, M , et al. The diagnosis and management of nonalcoholic fatty liver disease: practice guidance from the American Association for the Study of Liver Diseases. Hepatology. (2018) 67:328–57. doi: 10.1002/hep.29367 

 2. European Association for the Study of the Liver (EASL)
. European Association for the Study of diabetes (EASD); European Association for the Study of obesity (EASO). EASL-EASD-EASO clinical practice guidelines for the management of nonalcoholic fatty liver disease. J Hepatol. (2016) 64:1388–402. doi: 10.1016/j.jhep.2015.11.004 

 3. Younossi, ZM, Koenig, AB, Abdelatif, D, Fazel, Y, Henry, L, and Wymer, M. Global epidemiology of nonalcoholic fatty liver disease-Meta-analytic assessment of prevalence, incidence, and outcomes. Hepatology. (2016) 64:73–84. doi: 10.1002/hep.28431 

 4. Younossi, ZM, Golabi, P, de Avila, L, Paik, JM, Srishord, M, Fukui, N , et al. The global epidemiology of NAFLD and NASH in patients with type 2 diabetes: a systematic review and meta-analysis. J Hepatol. (2019) 71:793–801. doi: 10.1016/j.jhep.2019.06.021 

 5. Kanwal, F, Neuschwander-Tetri, BA, Loomba, R, and Rinella, ME. Metabolic dysfunction–associated steatotic liver disease: update and impact of new nomenclature on the American Association for the Study of Liver Diseases practice guidance on nonalcoholic fatty liver disease. Hepatology. (2023) 79:1212–9. doi: 10.1097/HEP.0000000000000670 

 6. Hagström, H, Adams, LA, Allen, AM, Byrne, CD, Chang, Y, Duseja, A , et al. The future of international classification of diseases coding in steatotic liver disease: an expert panel Delphi consensus statement. Hepatol Commun. (2024) 8:8. doi: 10.1097/HC9.0000000000000386


 7. Cadranel, JF, Rufat, P, and Degos, F. Practices of liver biopsy in France: results of a prospective nationwide survey. For the Group of Epidemiology of the French Association for the Study of the liver (AFEF). Hepatology. (2000) 32:477–81. doi: 10.1053/jhep.2000.16602 

 8. Castera, L, Forns, X, and Alberti, A. Non-invasive evaluation of liver fibrosis using transient elastography. J Hepatol. (2008) 48:835–47. doi: 10.1016/j.jhep.2008.02.008


 9. Musso, G, Gambino, R, Cassader, M, and Pagano, G. Meta-analysis: natural history of nonalcoholic fatty liver disease (NAFLD) and diagnostic accuracy of non-invasive tests for liver disease severity. Ann Med. (2011) 43:617–49. doi: 10.3109/07853890.2010.518623 

 10. Rinella, ME, Neuschwander-Tetri, BA, Siddiqui, MS, Abdelmalek, MF, Caldwell, S, Barb, D , et al. AASLD practice guidance on the clinical assessment and management of nonalcoholic fatty liver disease. Hepatology. (2023) 77:1797–835. doi: 10.1097/HEP.0000000000000323 

 11. European Association for the Study of the Liver (EASL)
. EASL-EASD-EASO clinical practice guidelines for the management of non-alcoholic fatty liver disease. Obes Facts. (2016) 9:65–90. doi: 10.1159/000443344


 12. Hernaez, R, Lazo, M, Bonekamp, S, Kamel, I, Brancati, FL, Guallar, E , et al. Diagnostic accuracy and reliability of ultrasonography for the detection of fatty liver: a meta-analysis. Hepatology. (2011) 54:1082–90. doi: 10.1002/hep.24452 

 13. Hamaguchi, M, Kojima, T, Itoh, Y, Harano, Y, Fujii, K, Nakajima, T , et al. The severity of Ultrasonographic findings in nonalcoholic fatty liver disease reflects the metabolic syndrome and visceral fat accumulation. Am J Gastroenterol. (2007) 102:2708–15. doi: 10.1111/j.1572-0241.2007.01526.x 

 14. Kramer, H, Pickhardt, PJ, Kliewer, MA, Hernando, D, Chen, G-H, Zagzebski, JA , et al. Accuracy of liver fat quantification with advanced CT, MRI, and ultrasound techniques: prospective comparison with MR spectroscopy. Am J Roentgenol. (2016) 208:92–100. doi: 10.2214/AJR.16.16565


 15. McPherson, S, Stewart, SF, Henderson, E, Burt, AD, and Day, CP. Simple non-invasive fibrosis scoring systems can reliably exclude advanced fibrosis in patients with nonalcoholic fatty liver disease. Gut. (2010) 59:1265–9. doi: 10.1136/gut.2010.216077 

 16. Xiao, G, Zhu, S, Xiao, X, Yan, L, Yang, J, and Wu, G. Comparison of laboratory tests, ultrasound, or magnetic resonance elastography to detect fibrosis in patients with nonalcoholic fatty liver disease: a meta-analysis. Hepatology. (2017) 66:1486–501. doi: 10.1002/hep.29302


 17. Kaswala, DH, Lai, M, and Afdhal, NH. Fibrosis assessment in nonalcoholic fatty liver disease (NAFLD) in 2016. Dig Dis Sci. (2016) 61:1356–64. doi: 10.1007/s10620-016-4079-4


 18. Eddowes, PJ, McDonald, N, Davies, N, Semple, SIK, Kendall, TJ, and Hodson, J. Utility and cost evaluation of multiparametric magnetic resonance imaging for the assessment of nonalcoholic fatty liver disease. Aliment Pharmacol Ther. (2018) 47:631–44. doi: 10.1111/apt.14469 

 19. Zhou, JH, Cai, JJ, She, ZG, and Li, HL. Noninvasive evaluation of nonalcoholic fatty liver disease: current evidence and practice. World J Gastroenterol. (2019) 25:1307–26. doi: 10.3748/wjg.v25.i11.1307 

 20. Sun, W, Cui, H, Li, N, Wei, Y, Lai, S, Yang, Y , et al. Comparison of fib-4 index, NAFLD fibrosis score and BARD score for prediction of advanced fibrosis in adult patients with nonalcoholic fatty liver disease: a meta-analysis study. Hepatol Res. (2016) 46:862–70. doi: 10.1111/hepr.12647 

 21. Kanwal, F, Shubrook, JH, Adams, LA, Pfotenhauer, K, Wai-Sun Wong, V, Wright, E , et al. Clinical care pathway for the risk stratification and management of patients with nonalcoholic fatty liver disease. Gastroenterology. (2021) 161:1657–69. doi: 10.1053/j.gastro.2021.07.049 


Copyright
 © 2024 Alkaabi, Afandi, Alhaj, Kanwal and Agha. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Identifying metabolic dysfunction-associated steatotic liver disease in patients with type 2 diabetes mellitus using clinic-based prediction tools



		1 Introduction



		2 Patients and methods



		3 Results



		4 Discussion



		4.1 Limitations









		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fmed-11-1425145-t001.jpg
Characteristics Patient with

advanced
metabolic
dysfunction-
associated
fatty liver
disease (n = 69)
Age 575+13.1
Gender 51(73.9%) women
Ethnicity 46 (66.7%) Emirati
Presence of hypertension 39(56.5%)
Duration of diabetes in years 121452
BMI on the lastclinic visit 314498
Weight in kg 7874205
Microalbumin (mg/mmol) 1847 + 498.48
Serum sodium mmol/L 138631
Creatinine umol/L. 109.0 £ 1400
Albumin g/dL 337452
INR 11204
Bilirubin pmol/L 79472
ALTIU/L 301£254
ASTIUML 273171
Platelets count x 10° /L 270641013
Average of the last 3 HbAlc 78% £ 1.9%
(in %)
Last HbAIc prior to 77% 2.1
ulirasound

Hamaguchi grading score 3194120

Patients without
advanced
metabolic

dysfunction-
associated fatty
liver disease
(n=84)

6074108
54(64.3%) women
61(72.6%)

50 (59.5%)
123451
283466
7254151
164.2 4 3687
137.743
1589 + 1827
31960
11203
86+100
26215
241£165
20472925

7.9% 22

78%+25

053405





OPS/images/fmed-11-1425145-t002.jpg
No Fatty liver ivity/specificity p-value

Clinical prediction tool

NES! low risk 14 9 79.7% sensitive and 10.7% specific 009
NFS" intermediate/high risk 55 75
FIB-4* low risk 55 75 30.4% sensitive and 54.8% specific 006
FIB-4* indeterminate/high risk 6 84

FIB-4 = Fibrosis 4 index. 3. Significance is calculated via Pearson's

“Identified as per liver ultrasound via Hamaguchi grading. 1. NFS, Non-alcohalic fatty liver disease fibrosis score.
square with a p-value of <0.05 as significant.





OPS/images/cover.jpg
& frontiers | Frontiers in Medicine

Identifying metabolic
dysfunction-associated steatotic
liver disease in patients with type

2 diabetes mellitus using
clinic-based prediction tools












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
¥ frontiers Frontiers in Medicine






