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ABSTRACT Background: Obesity is a significant risk factor for the incidence of NAFLD and also associated with the
prevalence of CKD). In obesity, especially at the beginning, are related to the increase of GFR, in which GFR may increase
150-200% depending on the degree of obesity. This study was conducted to determine the effect of obesity on the
relationship between NAFLD and GFR.

Method: This was an analytical study with a cross-sectional design. Subjects were men and women aged from 18-80
years with abdominal ultrasound indicated fatty liver in Wahidin Sudirohusodo Ho@g}al, Makassar, Indonesia.
Result: The proportion of subjects with GFR <90 ml/min/1.73 m2 wagfgund to be significantly higher in the NAFLD
than in non NAFLD (59,6% vs 45,9%, p< 0.05) and subjects with stage 3-4 CKD (GFR <60 ml/min/1.73 m2) was found to
be significantly higher in the NAFLD (34,0% vs 14,9%, p< 0.05). The proportion of subjects with GFR <90 ml/min/1.73
m2 was found to be significantly higher in non@gese than in obese (68,4% vs 51,0%, p< 0.05). In the NAFLD, it was
found that the proportion of subjects with GFR <g#fjml/min/1.73 m2 was significantly higher in non-obese than in obese
(74,1% vs 54,45, p< 0.05). In the non NAFLD, the proportion of subjects with GFR < 90 was also higher in non-obese than
in obese (56,0% vs 40,8%, p< 0.05).

Conclusion: Obese with NAFLD have higher GFR compared to non-obese subjects with NAFLD.

KEYWORDS Obesity, nonalcoholic fatty liver disease, glomerular filtration rate.

complex abnormality in the regulation of appetite and energy

metabolism which is controlled by several specific biological
Introduction factors. Physiologically, obesity is defined as a condition with

I ; . ormal or excessive fat accumulation in adipose tis& and
Obesity is a 51gmf1carmalth problem in the world and a multi- measured by body mass index (BMI) > 30 kg/m2. [1,2] Obesity

factorial disease that occurs due to the accumulation of exces- is associated with a spectrum of liver abnormalities, known as
sive fat tissue that can interfere with health status. Obesity is a NAFLD, which is characterized by an increase in intra-hepatic
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Table 1 Subjects characteristic

Variable n Yo
Sex Men 154 | 55,6
Women 123 | 444

IMT Underweight 5 1,8
Normoweight 74 | 26,7
Overweight 58 | 209
Obese 1 98 | 354
Obese 2 42 | 152
Obesity Obese 198 | 71,5
Non Obese 79 | 285
Stage CKD/GFR ge 1(>90) 122 | 44,0
(ml/min/1,73m2) Stage 2 (60-89) 75 | 27,1
Stage 3 (30-39) 71 | 25,6

Stage 4 (15-29) 9 32
Stage CKD Stage 3-4 (15-59) 80 | 289
Stage 1-2 (60->90) | 197 | 71,1

hyperfiltration is commonly found in obese subjects caused by
increased sympathetic activity, increase angiotensin Il levels and
hyperinsulinemia. Glomerular hyperfiltration is a conditi
characterized by an increase in glomerular capillary pressure as
a result of the rise of blood flow into the kidney. This condition
in the short term will increase the GFR, but in the long term
it may cause glomerulosclerosis and further renal impairment.
Other factors that may cause renal impairment in obese subjects
are lipotoxicity aa chronic inflammation.

It knows that obesity is a significant risk factor for the inci-
dence of NAFLD and also CKD, in this case, the decrease of
GFR. On the other hand, obese subjects, especially at the begin-
ning, are associated with the increase of GFR, in which GFR
may increase 150-200% depending on the degree of obesity. This
study was conducted to determine the effect of obesity on the
relationship between NAFLD and GFR.

Method

This was an analytical study with a cross-sectional design. The
study was conducted in Wahidin Sudirohusodo Hospital, Makas-
sar, Ionesia from July-December 2018.

It has been approved by the ethics committee of the Faculty
of Medicine of Hasanuddin Univesity with reference number:
17 / UN4.6.4.5.3.1 / PP36-KOMETIK / 2019

Population

Subjects were men and women aged from 18 - 80 years with the
results of abdominal ultrasound indicate fatty liver. Abdominal
ultrasound performed by the hepatologist makes the diagno-
sis of fatty liver. While the exclusion criteria are subjects with
hepatitis B, hepatitis C, hepatic cirrhosis, hepatoma, malignancy,
and alcoholism.

Method and data collecting

Subjects underwent anamnesis, physical examination, labora-
tory tests and abdominal ultrasound. A retrospective analysis
was conducted to identify risk factors that could influence GFR
changes

Statistic analysis

Using SPSS version 22. Statistical calculations are givefEllh
descriptive, frequency distribution and using Paired-t-test,
Independent-t-test and Chi-Square. The results are significant if
p < 0.05.

Result

The subjects studied were between 18-86 years old with a mean
age of 49.1 + 12.6 years, men subjects (55.6%) and individuals
with obese (71.5%). Table 2 shows the proportion of NAFLD
found t@fBe higher in obese (75.3%) than in non-obese (68.4%),
but not statistically significant (p > 0.05). Because it was not
significant, the OR value was assumed to be 1 (which means
él the risk of suffering from NAFLD in obese is substantial,
not significantly different from non-obese).

Table 3 shows the proportion of subjas with GFR < 90
ml/min/1.73 m2 found to be significantly higher in non-obese
subjects than in obese subjects, (68.4% vs 51.0%, p < 0.05). This
shows that there is a si@ifimnlmationship between obesity
(non-obese) and GFR reduce < 90 ml/min/1.73 m2. Based on the
OR value, obese subjects have e risk lower than non-obese
to suffer from GFR reduce <90 ml/min/1.73 m2 or it could also
be said that non-obese subjects have a greatdfF@sk 2 times than
obese subjects for suffering GFR reduce <90 ml/min/1.73 m2.

(7l the NAFLD group, the proportion of subjects with GFR
< 90 ml/min/1.73 m2 was significantly higher in non-obese
subjects compared to obese subjects (74.1% vs 54.4%, p < 0.05).
the non-NAFLD group, the proportion of subjects with GFR < 90
ml/min/1.73 m2 was also higher in non-obese subjects (56.0%)
than in obese subjects (40.8%), but statistically not significant (p
> (0.05). Based on the above, it can be concluded that non-obese
NAFLD subjects were more at risk for suffering GFR reduce <
90 ml/min/1.73 m2 compared to non-NAFLD subjects or obese
subjects (table 4).

Discussion

Subject included in this study were from the obese and non-
obese group and also from NAFLD and non-NAFLD group. A
total of 277 patients with NAFLD, 154 subjects (55,6%) were
men. From staging, in this study found 122 (44%}jects
with GFR > 90 ml/min/1.73 m2 (stage 1), 75 (27,1%) subjects
Zh GFR 60-89 ml/min/1.73 m2 (stage 2), 71 (25,6%) subjects
with GFREIE59 ml/min/1.73 m2 (stage 3) and 9 (3,2%) subjects
with GFR 15-29 ml/min/1.73 m2 (stage 4). Obese subjects found
to be higher in the NAFLD group (73.4%) than non-NAFLD
(66.2%), but not statistically significant (p > 0.05). This showed
that obese subjects have a high risk of NAFLD, even though
non-obese subjects can also cause NAFLD. This research is in
line with the research conducted by Patell et al. [7] about the
assofion of NAFLD and obesity conducted in 60 obese sub-
jects who had BMI > 30 kg/m2 and showed a significant result
in which NAFLD subjects had BMI 36.15 = 4.20 weather in non-
NAFLD subjects 33.54 £ 4.19. This study showed that the risk
of NAFLD was greater in obese subjects. BMI has been used
to correlate the risk among obese patients. Higher BMI means
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Table 2 Distribution of NAFLD according to Obesity

Obesity Group Total
NAFLD | Non NAFLD p OR (95% CI)
Obese | n 149 49 198
Yo 75,3% 24,7% 100,0%
Non | n 54 25 79
Obese | % 68,4% 31,6% 100,0% | 0,241 | 1,4(0,8-2,5)
Total n 203 74 277
Yo 73,3% 26,7% 100,0%
Table 3 Distribution of GFR according to Obesity
Obesity GFR Total
<90 =90 P OR (95% CI)
Obese | n | 101 97 198
Y% | 51,0% | 49,0% | 100,0%
Non n 54 25 79
Obese | % | 684% | 31,6% | 100,0% | 0,009 | 0,5(0,3-0,8)
Total N 155 122 277
Y% | 56,0% | 44,0% | 100,0%

that more fat in the body and can directly correlate with higher
risk of complications from obesity including DM, hypertension
and dyslipidemia. According to our study, obese patients were
known as risk factors for NAFLD.

Loomis et al. [8] showed that the risk of NAFLD /NASH
increased linearly with BMI, so the risk of NAFLD/NASH was
59 timesher in BMI 30-32.5 kg/m2, 10-14 times higher with
BMI 37.5-40 kg/m2 compared to patients with BMI of 20-22.5 kg
/m2. This study divided ifglltwo large groups which involved

two centres in their study, the results of the study showed th{fJ

obese patients with a mean BMI 28.14 + 6.43 kg /m2 had a
(@@ her risk of NAFLD compared with mean BMI 26.81 + 5.57
kg /m2.

The increasing prevalence of obesity is associated with risk
of morbidity and mortality. Therefore, in addition to measuring
BMI, waist circumference was also measured to assess obesity.
The presence of intra-abdominal fat has been proven to be the
main cause of insulin resistance. Insulin resistance is also a major
mechanism in the pathogenesis of NAFLD/ NASH. [9]

n this study, the GFR wvalue was higher (60.6 = 28
ml/min/1.73 m2) in patients &) obese compared with pa-
tients with non-obese (53.3 £+ 22 ml/min /1.7 ) and showed
that the proportion of subjec@vith GFR <90 ml/min/1.73 m2
was found to be significantly higher in non-obese subjects than
in obese subjects (68.4 % vs 51.0%, p < 0.05) with OR 0.5 (0.3 - 0.8).
In this study, it showed that non-obese subjects have two times
risk greater than obese subjects to suffer from GFR reduce < 90
ml/min/1.73 m2. Lemoine [E&JL. [10] in their study conducting
209 obese subjects showed a mean BMI of 34.86 + 4.6 kg /m2
ancaere associated with an increase in GFR values. The increas-
ing prevalence of obesity, especially in the Western, is associated

with risks for the development of kidney disease. Hormonal fac-
tors, oxidative stress, inflammation, and endothelial dysfunction
are closely related to obesity and CKD.

Friedman et al. [11] showed that GFR values were linearly

associated with total weight (r = 0.59, p < 0.001), lean body mass
(r = 0.65, p < 0.001), BMI (r = 0.47,[# < 0.001), and BSA (r =
0.60, p < 0.001), and not related to height (r = 0.35, p=0.067)
or fat mass (r = 0.14, p = 0.46). While serum creatinine value
is inversely associated with fat mass (r = -0.54, p < 0.002) and
positively associated with height (r = 0.43, p = 0.021). Obese
patients will experience glomerulosclerosis related to obesity,
segmental glomerulonephropathy associated with proteinuria
and can develop into CKD.
PIOther studies in 597 men and 329 women in obd@ subjects
showed that the risk of CKD increased threefold in patients
with BMI > 25 kg/m2. [12] Studgilh the US by Hsu, et al. [13]
showed thatf§flse subjects with BMI > 30 kg/m2 had a higher
risk of CKD compared to people with normal BMI. The risk is
three times higher in class 1 obese, six times in class 2 obese,
and seven times in class 3 obese. This can be caused by several
comorbid factors that concomitant with obesity such as hyper-
tension, diabetes, dyslipidemia and other factors that can trigger
an inflammatory condition in the kidneys. The mechanism un-
derlying kidney impairment in abese patients is suspected due
to glomerular hyperfiltration and intraglomerular hypertension.
This condition will cause glomerulosclerosis and fibrosis in tubu-
lointerstitial and subsequently into CKD.

The cross-sectional study by Pacifico et al. [14] comparing
kidney function in NAFLD and non-NAFLD patients with obe-
sity. This study was conducted on 596 subjects consisting of
328 non-NAFLD subjects and 268 NAFLD subjects. The results
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Table 4 Distribution of GFR according to Obesity and the NAFLD Group

Group Obesity GFR Total
90 90 P OR (95% CI)
NAFLD Obese | n 81 68 149
% | 544% | 45,6% | 100,0%
Non n 40 14 54
Obese | % | 74,1% | 25,9% | 100,0% | 0,011 | 0,4(0,2-0,8)
Total n 121 82 203
Y | 59,6% | 40,4% | 100,0%
Non-NAFLD | Obese n 20 29 49
% | 40,8% | 59,2% | 100,0%
Non n 14 11 25
Obese | % | 56,0% | 44,0% | 100,0% | 0,215 | 0,5(0,2 - 1,4)
Total n 34 40 74
Yo | 459% | 54,1% | 100,0%

10

showed that GFR < 90 gf min/1.73 m2 was found in 22 sub-
jects %) in non-NAFLD and 46 subjects (17.5%) in NAFLD
with p < 0,0001. These results are in line with our study which
showed that in the NAFLOZSroup, it was found that the propor-
tion of subjects with GFR < 90 ml/min/1.73 m2 was significantly
higher inéu-obese subjects compared to obese subjects, (74.1%
vs 54.4%, p <0.05) and ifgfhe Non NAFLD group, the proportion
of subjects with GFR < 90 ml,/min/1.73 m2 was also higher in
non-obese subjects (56.0%) than in obese subjects (40.8%), but
not statistically significant (p > 0.05).

Higher BMI in obesity is the rB factors for CKD adjusted to
multivariable models involving age, sex, race, education level,
smoking status, history of myocardial infarction, serum choles-
terol, proteinuria, he ia, and serum creatinine. Hsu et al
[ comparing subjects who had normal body weight (BMI 18.5
- 24.9 kg/m2), the adjusted relative risk for CKD was 1.87 a%
CI, 1.64 to 2.14) for those who were overweight (BMI 25.0 - 29.9
kg/m2), 3.5“(3[, 3.05 to 4.18) for those who were class 1 obese
(BMLI, 30.0 - 34, 9 kg/m2), 6. 1281, 4.97 to 7.54) for those who
were class 2 obese (BMI 35.0 -99.9 kg / rn2md 7.07 (CI, 5,37
to 9,31) for those who were class 3 obese (BMI > 40 kg/m2).
Higher initial BMI remains as an independent predictor for CKD
after the next 15-35 years. Obesity may lead to some complica-
tions such as hypertension, DM, dyslipidemia and other factors
that can trigger inflammatory condition in the kidneys. Based
on these studies the mechanism underlying renal impairment
in obese patients is suspected due to glomerular hyperfiltration
and intraglomerular hypertension. This condition will cause
glomerulosclerosis and fibrosis in tubulointerstitial and subse-
quently CKD. [13,15]

Conclusion

This study @hcluded that obese subjects with NAFLD have
higher GFR compared to non-obese subjects with NAFLD, this
was because obesity was associated with intraglomerular hyper-
tension

Conflict of interest

The author states that there is no conflict of interest in this study.

Funds
The personal funds of the authors funded all funds in this study.

References

1. Hruby A, Hu F B. The Epidemiology of Obesity: A Big
Picture. Pharmacoeconomics. 2015; 33(7): 673-89.

2. Herrera BM, Lindgren C. The Genetics of Obesity. Curr
Diab Rep. 2010; 10: 498-505.

3. Fabbrin Elisa, Shulivan S, Klein 5. Obesity and Nonalcoholic
Fatty Liver Disease: Biochemical. Metabolic and Clinical
Implications. Hepatology. 2010; 51(2): 679-89.

4. Clarkson MR, Magee CN, Brenner BM. Epidemiology of
Kidney Disease in Pocket Companion to Brenner & Rector’s
the Kidney. 8th ed. 2010. Philadelphia: Elsevier Saunder.
p-189-197.

5. Zocalli C. Overweight, Obesity and Metabolic Alterations
in Chronic Kidney Disease Contributions. Sec Biol Med Sci.
2009; 17-31.

6. Rasyid H. Peran Polimorfisme 1/D Gen ACE terhadap
Prevalensi Mikroalbuminuria pada Subjek Non-Diabetes.
Leutikaprio. 2016 : 18-37.

7. Patell R, Dosi R, Joshi H, et al. Non Alcoholic Fatty Liver
Disease (NAFLD) in obesity. ] Clin Diagn Res. 2014 Jan.
8(1): 62-6.

8. Loomis AK, Kabadi§, Preiss D, et al. Body Mass Index and
Risk of Non Alcoholic Fatty Liver Disease: Two Electronic
Health Record Prospective Studies. ] Clin Endocrinol Metab.
2015.

Khadijah Khairunnisa Hasyim et al./ International Journal of Medical Reviews and Case Reports (ARTICLE IN PRESS)




10.

11.

12.

13.

14.

15.

. Musso G, Gambino R, Tabibian JH, et al. Association of Non

Alcoholic Fatty Liver Disease with Chronic Kidney Disease:
A Systematic Review and Meta Analysis. PLoS Med. 2014;
11

Lemoine S, Guebre-Egziabher F, Sens F. Accuracy of GFR
Estimation in Obese Patients. Clin ] Am Soc Nephrol. 2014;
9: 720-7.

Friedman A N, Strother M, Quinney S K, et al. Measuring
the Glomerular Filtration Rate in Obese Individuals without
Overt Kidney Disease. Nephron Clin Pract: 2010; 116: 224-
34.

Ejerblad E, Fored M, Lindblad P, et al. Obesity and Risk
for Chronic Renal Failure. ] Am Soc Nephrol. 2006; 17:
1695-702.

Hsu CY, McCulloch CE, Iribarren C, et al. Body Mass
Index and Risk for End Stage Renal Disease. Ann Intern
Med. 2006 Jan 3; 144(1): 21-8.

Pacifico L, Bonci E, Andreoli GM. The Impact of Non Al-
coholic Fatty Liver Disease on Renal Function in Children
with Overweight/Obesity. Int. J. Mol. Sci. 2016; 17, 1218.

Kovesdy CP, Furth SL, Zocalli C, et al. Obesity and Kidney
Disease: Hidden Consequences of the Epidemic. Canadian
] Kidney Health Dis. 2017; 4: 1-10.

Khadijah Khairunnisa Hasyim et al./ International Journal of Medical Reviews and Case Reports (ARTICLE IN PRESS)




A-Makbul OBESITY.pdf

ORIGINALITY REPORT

w20 16 %19 416

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

lib.bioinfo.pl

Internet Source

%

)

www.karger.com

Internet Source

"l

e

Submitted to Universitas Hasanuddin
Student Paper

"l

=

Pacifico, Lucia, Enea Bonci, Gian Andreoli,
Michele Di Martino, Alessia Gallozzi, Ester De
Luca, and Claudio Chiesa. "The Impact of
Nonalcoholic Fatty Liver Disease on Renal
Function in Children with Overweight/Obesity",
International Journal of Molecular Sciences,
2016.

Publication

%]

£l

Www.e-sciencecentral.org

Internet Source

%]

Donald C. Simonson. "Insulin Resistance and
Diabetes in Chronic Renal Disease", Textbook
of Nephro-Endocrinology, 2009

Publication

%]



=0

academic.oup.com

Internet Source

%]

Joo Hee Kwak, Dae Won Jun, Seung Min Lee,
Yong Kyun Cho et al. "Lifestyle predictors of
obese and non-obese patients with nonalcoholic
fatty liver disease: A cross-sectional study",
Clinical Nutrition, 2017

Publication

%]

cjasn.asnjournals.org

Internet Source

%]

RN
(@)

B M Brenner. "Predicting initiation and
progression of chronic kidney disease:
Developing renal risk scores", Kidney
International, 11/2006

Publication

%]

Arjan J Kwakernaak, Hilde Tent, Mieneke RookK, < 1
Jan A Krikken, Gerjan Navis. "Renal °
hemodynamics in overweight and obesity:
pathogenetic factors and targets for
intervention”, Expert Review of Endocrinology &
Metabolism, 2014
Publication

Submitted to Universitas Pendidikan Ganesha < 1
Student Paper 0

Michael J Ryan. "Elevations in serum creatinine <%1

with RAAS blockade: why isn’t it a sign of kidney



injury?", Current Opinion in Nephrology and
Hypertension, 09/2008

Publication

—
N

Submitted to Baylor University

Student Paper

—_
(&)

www.annals.org

Internet Source

LN
(@)

Submitted to University of Sunderland
Student Paper

—
N

Submitted to University of Hong Kong

Student Paper

RN
(0]

ajph.aphapublications.org

Internet Source

RN
©

www.endocrine.my

Internet Source

o

B

d-scholarship.pitt.edu

Internet Source

B
—

www.ifcc.org

Internet Source

B

N

Oniki, Kentaro, Junji Saruwatari, Tomoko lzuka,
Ayami Kajiwara, Kazunori Morita, Misaki
Sakata, Koji Otake, Yasuhiro Ogata, and
Kazuko Nakagawa. "Influence of the PNPLA3
rs738409 Polymorphism on Non-Alcoholic Fatty
Liver Disease and Renal Function among



Normal Weight Subjects”, PLoS ONE, 2015.

Publication

Luca Miele, Venanzio Valenza, Giuseppe La <, 1
Torre, Massimo Montalto et al. "Increased °
intestinal permeability and tight junction
alterations in nonalcoholic fatty liver disease",
Hepatology, 2009
Publication
heart.omj.com

Internet SourceJ <%1
www.tandfonline.com

Internet Source <%1
Isindexing.com

Internet Sourceg <%1
www.scielosp.or

Internet Source p g <%1
www.vitals.com

Internet Source <%1

Subrmtted to Higher Education Commission <%1
Pakistan
Student Paper
ejournal.almaata.ac.id

Ingernet Source <%1
archive.or

Internet Source g <%1




hepatitis C in hemodialysis patients”,

numonthly.com

Internet Sourcey <%1

Gordon R. Mitchell, Kathleen M. McTigue. "The < 1
US Obesity “Epidemic”. Metaphor, Method, or °
Madness?", Social Epistemology, 2007
Publication
ashpublications.or

InterneptSource g <%1
res.mdpi.com

Internet Sourr)ce <%1
www.mdpi.com

Internet Sourcf <%1

Veeraish Chauhan, Megha Vaid, Nishtha < 1
Chauhan, Akhil Parashar. "Chapter 10 The °
Obesity Epidemic and Kidney Disease: A
Literature Review", InTech, 2012
Publication

. "Abtracts from the 30th Annual Meeting of the < 1
Society of General Internal Medicine", Journal of °
General Internal Medicine, 2007
Publication
Submitted to University of San Francisco 1
Student Paper <%
Marina Berenguer. "Treatment of chronic

. g <% 1



Hepatology, 2008

Publication

Submitted to University of Birmingham
Student Paper y g <%1
Submitted to The University of Manchester
Student Paper y <%1
Sandrine Lemoine, Fitsum Guebre-Egziabher, <, 1
Florence Sens, Marie-Sophie Nguyen-Tu et al. °
"Accuracy of GFR Estimation in Obese
Patients", Clinical Journal of the American
Society of Nephrology, 2014
Publication
Submitted to University of Glamorgan
Student Paper y g <%1
Leon A Adams, Quentin M Anstee, Herbert Tilg, <%1

Giovanni Targher. "Non-alcoholic fatty liver
disease and its relationship with cardiovascular
disease and other extrahepatic diseases", Gut,
2017

Publication

EXCLUDE QUOTES ON EXCLUDE MATCHES

EXCLUDE ON
BIBLIOGRAPHY

<5
WORDS



	A-Makbul_OBESITY.pdf
	by A. Makbul Aman

	A-Makbul_OBESITY.pdf
	ORIGINALITY REPORT
	PRIMARY SOURCES


