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# # 5774086230 : MAJOR MEDICINE

KEYWORDS: NON ALCOHOLIC FATTY PANCREAS NAFP / NON ALCOHOLIC FATTY LIVER / ABDOMINAL

COMPUTED TOMOGRAPHY / METABOLIC SYNDROME
WICHITRA KHONGKHA: ASSOCIATIONS BETWEEN NON ALCOHOLIC FATTY PANCREAS
(NAFP) AND METABOLIC SYNDROME IN PATIENT UNDERGONE ABDOMINAL COMPUTED
TOMOGRAPHYIN KING CHULALONGKORN MEMORIAL HOSPITAL. ADVISOR: ASSOC. PROF.
PRADERMCHAI  KHONGKHAM, ~ M.D.,  CO-ADVISOR: ~ ASSOC.  PROF.  SOMBAT
TREEPRASERTSUK, M.D., Ph.D., NARISORN LAKANANURAK, M.D., 34 pp.

Background: Pathophysiological mechanism and clinical significance of fatty pancreas (FP)
is unclear. Previous studies showed a possible association of FP with obesity, metabolic syndrome,
diabetes and hyperlipidemia. However, information is limited due to small number of studies with

heterogeneous population and study design.

Objective: To prospectively evaluate association of fatty pancreas and metabolic

syndrome

Materials and Method: We prospectively collected relevant clinical data of consecutive
patients who had undergone abdominal computed tomography (CT) in King Chulalongkorn
Memorial hospital, Bangkok, Thailand from August to November 2015. Criteria of CT used for
diagnosis of FP is presence lower attenuation of the pancreas more than 5 in comparison the

spleen.

Results: 428 patients were consecutively enrolled. Sixteen of them(3.7%) were excluded
due to pancreatic cancer (n=6), pancreatitis (n=6) and splenectomy(n=4) . 412 patients (182M, 230F,
mean age 60.7years, SD= +13.3) were recruited for analysis. 310 and 102 patients underwent
abdominal CT for an evaluation non-pancreatic cancer and other benign diseases respectively.
Prevalence of FP was 40.5%. On uni-variate analysis, significantly associated factors were impaired
fasting glucose (Odds Ratio (OR) 1.71 95%Cl 1.08-2.69, P=0.02) and fatty liver (OR 4.94 95% Cl 2.75-
8.88, P=0.01). By using multivariate analysis the independent associated risk factor of FP were

unchanged; impaired fasting glucose (OR 1.08, P=0.04) and fatty liver (OR 1.608, P = 0.01).

Conclusion: Fatty liver and impaired fasting plasma glucose are associated with fatty

pancreas but not for metabolic syndrome.

Department:  Medicine Student's Signature .
Field of Study: Medicine Advisor's Signature
Academic Year: 2015 Co-Advisor's Signature

Co-Advisor's Signature
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ADA; American diabetes associations
ALT; alanine transaminase
AST; aspartate transaminase
BMI; body mass index

CT; computed tomography
DM; diabetes millitus

EUS; endoscopic ultrasound
FBG; fasting blood glucose
FP; fatty pancreas

HbA1C; hemoglobinA1C
HDL; high density lipoprotein

HOMA-IR homeostasis model assessment-insulin resistance

MRI; magnetic resonance imaged
NAFLD; non alcoholic fatty liver disease
NAFP; non alcoholic fatty pancreas

US; ultrasound
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Steroid, CMT
Smoking .

Non alcoholic fatty pancreas NAFP
Alcohol

Detected by CT criteria

Radiation 2 o .

- YURBDUNITNTI azN1TInNahousefield
Cystic fibrosis, hereditary hemochromatosis ‘ unit
Pancreatic duct obstruction
Pancreatitis/Pancreatic cancer

Pancreatitis
Pancreatic ductal adenocarcinoma Pancreatitis
(PDAC) Pancreatic ductal adenocarcinoma
(PDAQ)
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Metabolic syndrome angiumuedndulasy

Central obesity plus At least 2criterias

-central obesity; waist circumference 90 cm in male, 80 cm in female

Amgduamalagdrsouledlugyeninndt 90 gy gudanndi 80 wl.
sruifuegatios 2 Sasoluil

-Hypertension; Blood pressure more than 130/850r on treatment
Amganunilafingalaeiianannnii 130/85%3emugninway

-Hypertriglyceridemia more than 150 mg/dl
amgluiulasniwelsigalaeliauinndt 150 dadniusewndansvsemueninwiey

-Impaired fasting glucose; FBS more than 100 mg/dl
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-Low HDL; less than 40 mg/dl in male, less than 50 mg/dl in female
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BMI piiaianig

a

Smoking NMIFUYH

Fatty pancreas computed housefield units U98nIMENNUINAINTBNNAU 5

Fatty liver computed housefield units WoanansuNInAImsawinau 10
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ALT AIN15Y191U00368U
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Cross sectional study, correlation for categorical data

expected Cotingentcy coefficient > 0.3 Power 90 error 0.05
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Patient undergone plain

CT abdomen in KCMH

Inclusion criteria
-Aged 218 years old

-Informed consent

Exclusion criteria
-can not obtained alcohol history
-pancreatitis/ pancreatic
cancer/pancreatic duct obstruction
-steroid high dose, ongoing CMT,
abdominal radiation
-Significant weight loss

-pregnancy /breast feeding

-History taking
-Physical examination
_blood test
-CTabdomen

Analysis of data
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Hyperechogenicity obscure
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Method Sensitivity Specificity Accuracy
percent percent

US (24) 68 90 No data

MRI(25) 81 97 75

EUS(26) 70 90 No data

CT(27) 70 95 73

US; Ultrasound , MRI; Magnetic resonance imaged, EUS; Endoscopic ultrasound, CT;

Computed tomography
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Parameters Classifications Number of patients
(n=412) (n (%))

Age 18-40 82(19.9%)
>40 330(80.1%)
Gender Male 182(44.1%)
Female 230(55.9%)

Smoking Yes 20(5.0%)
No 392(95.0%)

Waist circumference in >90cm 90(39.1%)
male <90 cm 140(60.8%)
Waist circumference in >80 cm 34(18.6%)
female <80 cm 148(81.3%)
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Parameters

Classifications

Number of patients
(n=412) (n (%))

Central obesity Yes 121(29.1%)
No 291(70.9%)
Obesity BMI <23.5 290(67.8%)
BMI > 23.5 122(29.1%)
SBP >130mm/Hg 139(33.7%)
<130mm/Hg 273(66.3%)

DBP > 85mm/Hg 84(20.3%)
< 85mm/Hg 328(79.7%)
Hypertension Yes 139(33.7%)
No 273(66.3%)

FBS > 100mg/dL 68(16.5%)
<100mg/dL 344(83.5%)

Diabetes Yes 68(16.5%)
No 344(83.5%)

Triglyceride > 150 mg/dL 19(4.6%)
< 150 mg/dL 393(95.4%)

HDL in male <40 mg/dL 9(5.2%)
~40 mg/dL 173(94.8%)

HDL in female <50mg/dL 10(4.3%)
>50mg/dL 220(95.7%)

Dyslipidemia Yes 19(4.6%)
No 393(95.4%)
Cancer Yes 310(75.2%)
No 102(24.8%)

Metabolic syndrome Yes 88(21.3%)
No 324(78.6%)

HOMA-IR >3 81(18.9%)
<3 331(77.9%)

Fatty liver Yes 65(15.2%)
No 347(80.9%)
Fatty pancreas Yes 167(38.9%)
No 245(61.1%)

BMI; body mass index, SBP; systolic blood pressure, DBP; diastolic blood pressure, FPG; fasting plasma glucose, HDL; high density

lipoprotein, HOMA-IR; The homeostatic model assessment-insulin resistance, HT; hypertension, TG; triglyceride, AST; Aspartate

aminotransferase , ALT; alanine aminotransferase
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Characteristics Mean(SD/SE)
AGE ( years) 60.6(13.25)
Body weight (Kilograms) 59.0(11.11)
Height (Cm) 159.7(11.22)
BMi(kg/m?) 23.1(4.23)
Weight circumference (cm) 80.0(9.56)
Hip circumference (cm) 89.7(10.05)
SBP (mm/Hg) 136.7(22.13)
DBP (mm/Hg) 76.8(13.17)
Fasting insulin (ng/dl) 9.2(1.28)
Fasting blood sugar (mg/dl) 100.9(30.71)
Ferritin (ng/ml) 351.5(36.65)
AST (IU/L) 34.2(2.65)
ALT (IU/L) 32.9(2.79)
Triglyceride (mg/dl) 125.8(9.57)
HDL (mg/dl) 47.9(1.60)
Liver housefields units 55.6(2.54)
pancreas housefields units 45.7(2.98)
spleen housefields units 48.1(2.65)

SBP; systolic blood pressure, DBP; diastolic blood pressure, FPG; fasting plasma glucose, HDL; high density lipoprotein, HOMA-IR; The
homeostatic model assessment-insulin resistance, HT; hypertension, TG,; triglyceride, AST; Aspartate aminotransferase , ALT; alanine

aminotransferase
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Group of indications Indications Subgroup Number of patients
(n=412) (n (%))
Malignancy Head and Neck cancer 3(0.7%)
(N=310; 75.2%) Breast cancer 35(8.4%)
Lung cancer 23(5.5%)
Gl malignancy Esophagus 4(0.9%)
stomach 4(0.9%)
small intestine 11(2.6%)
colon 27(6.5%)
rectum 56(13.5%)
anus 2(0.45%)
Hepatobilliary cancer CHCA 16(3.8%)
HCC 22(5.3%)
ampulla 6(1.4%)
GU malignancy Cervix 2(0.45%)
Ovary 15(3.6%)
endometrial 2(0.45%)
prostate 6(1.4%)
Skin cancer 4(0.9%)
Hematologic malignancy | Leukemia 2(0.45%)
lymphoma 25(6.0%)
Other malignancy adrenal 2(0.45%)
Peritoneal 4(0.9%)
Non malignancy CRC screening 17(4.1%)
(N=102; 24.8%) Urinary tract stone 13(3.1%)
FUO 4(0.9%)
Cancer screening HCC screening 7(1.6%)
other 27(6.5%)
other Abdominal pain 16(3.8%)
CBD stone 4(0.9%)
OLTs 12(2.9%)

CHCA;cholangiocarcinoma, HCC;hepatocellularcarcinoma, Gl;Gastrointestinal, GU; Gastrourinary, CRC; colorectal cancer, FUO; fever of

unknown origin, CBD; common bile duct, OLTs; orthotropic liver transplantation
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Parameters Fatty Non fatty P -
pancreas(N=167;40.5%) pancreas(N=245;59.4%) value

Male (n(%)) 69(41.3%) 113(46.1%) 0.40
AGE (years(mean+ SD)) 61.3+13.25 60.3+13.25 0.71
Smoking (n(%)) 8(4.8%) 12(4.9%) 0.97
Body weight (kilograms(meanz+ SD)) 58.1+11.11 59.5+12.00 0.85
BMI (kg/m2 (mean+ SD)) 23.1+4.32 23.1+4.05 0.35
Waist circumference ( cm(meanz SD)) | 79.8+£10.49 80.0+9.56 0.24
SBP (mm/Hg(mean+ SD)) 137.8+22.13 135.9+22.87 0.66
DBP (mm/Hg(mean+ SD)) T7.7+13.77 75.6+11.81 0.10
FPG (mg/dL(meanz SD)) 105.0+36.71 97.7+27.70 0.01
HDL (mg/dL(meanz SE)) 48.1£1.95 47.8+1.60 0.66
TG (mg/dL(meanz SE)) 126.9+ 10.79 125.0+ 7.49 0.48
Fasting insulin (mg/dL(mean+ SE)) 9.8+1.28 8.9+ 0.68 0.56
HOMA-IR (mg/dL(meanz+ SE)) 2.3+0.29 2.01+0.16 0.35
Metabolic syndrome (n(%)) 42(25.15%) 45(18.37%) 0.22
Fatty liver (n(%)) 47(28.14%) 18(7.35%) 0.01
AST (IU/L(meanz SE)) 34.2+2.61 34.6+2.35 0.62
ALT (IU/L(meanz SE)) 32.6+2.79 33.8+2.97 0.57
Ferritin (mg/dL(mean+ SE)) 367.1+39.65 331.8+34.65 0.41

BMI; body mass index, DBP; diastolic blood pressure, FPG; fasting plasma glucose, HDL; high density lipoprotein, HOMA-IR; The

homeostatic model assessment-insulin resistance, HT; hypertension, TG; triglyceride, AST; Aspartate aminotransferase , ALT; alanine

aminotransferase
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Fatty Obesity Smoki HT Hypertrig Low HDL IFG Metabolic Fatty Cancer
pancreas ng lyceride Syndrome liver Treatment

Fatty pancreas 1.000 0.045 0.002 0.035 0.008 0.134 0.117* 0.082 0.280** 0.021
Obesity 0.045 1.000 0.123* 0.127** 0.007 0.160 0.134** 0.392%* 0.096 0.032
Smoking 0.002 0.123* 1.000 0.003 0.126 0.098 0.054 0.034 0.067 0.142*

HT 0.035 0.127** 0.003 1.000 0.064 0.071 0.123* 0.155%* 0.107* 0.082
Hypertriglyceride 0.008 0.007 0.126 0.064 1.000 0.212* 0.023 0.039 0.145 0.001
Low HDL 0.134 0.160 0.098 0.071 0.212* 1.000 0.220** 0.208* 0.252** 0.166

IFG 0.117* 0.134** 0.054 0.123* 0.023 0.220** 1.000 0.309** 0.132** 0.041
Metabolic 0.082 0.392** 0.034 0.155"* 0.039 0.208* 0.309** 1.000 0.119* 0.010
syndrome

Fatty liver 0.280** 0.096 0.067 0.107*% 0.145 0.252%* 0.132%* 0.119% 1.000 0.010
Cancer Treatment 0.021 0.032 0.142*% 0.082 0.001 0.166 0.041 0.010 0.010 1.000

FPG; fasting plasma glucose, IFG; impaired fasting glucose FPG >100, HDL; high density lipoprotein HDL< 40 in male, HDL< 50 in female,

HT; hypertension BP 2130/85, TG; triglyceride TG >150, Obesity; BMI 223.5

*Correlation is significant at 0.05 level(2-tailed)

**Correlation is significant at 0.01 level(2-tailed)

a ! i A o v Ao v v s o Y o
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Parameters Univariate analysis
Odds ratio 95% CI P value
Fatty liver 4.94 2.75-8.88 0.01
FPG 1.71 1.08-2.69 0.02
DBP 1.15 0.77-1.72 0.28
Male Gender 0.82 0.55-1.22 0.36
Age 0.96 0.59-1.57 0.90
Obesity(BMI) 1.22 0.79-1.86 0.38
Weight circumference(central obesity) 0.98 0.64-1.51 0.52
smoking 0.97 0.39-2.44 0.57
SBP 1.15 0.77-1.71 0.54
Hypertriglyceride 0.95 0.40-2.29 0.55
Low HDL 1.82 0.85-3.87 0.12
Metabolic syndrome 1.49 0.92-2.40 0.11
Chemotherapy 1.06 0.49-1.62 0.71

FPG; fasting plasma glucose, IFG; impaired fasting glucose FPG >100, HDL; high density lipoprotein HDL< 40 in male, HDL< 50 in female,

HT; hypertension BP =130/85, TG; triglyceride TG >150, Obesity; BMI 2235
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Parameters Multivariate analysis
(P value)
Fatty liver 0.01
FPG 0.04
DBP 0.27

FPG; fasting plasma glucose, DBP; diastolic blood pressure
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NO
Interview date (DD/MM/YYYY)
Olincluded OExcluded
Inclusion criteria Exclusion criteria
O1 Males and females at age 18 years 01 Prior history of pancreatitis, pancreatic cancer
02 Informed consent available 02 on chemotherapy or abdominal radiation

03 significant weight loss more than 5% in 3 months or 10% in 6 months

04 History of alcohol more than 20g in male 10 g in female

Code No : M/F
Age : Date of birth: ~ /  /
(DD / MM/ YYYY)
BW: Height: BMI:
BP: PR:
Waist circumference: HIP circumference:

Indication for CT scan

Co-morbidities

00 None
01 Hypertension 02 DM 03 IHD/Heart Disease 04 DLP
05 Stoke 06 Cirrhosis/CLD 08 Thyroid disease 07 Other :

Cancer History

O1Yes / [O2No
If yes: O1 Liver / 02 Ovarian / O3 Breast / O4 Prostate / 05 Other :

Smoke (Current/Past) Alcohol NSAIDs

01 Yes (> 2 times per day) 01 Yes 01 Yes




02 No

(describe type dose and duration)

02 No

(if quit how long)

(describe name dose and duration)

02 No

Drug history

(describe name dose and duration)

M1599 8 ITNLEAsTeyaHAN IANEIARAlUNSINIFUNSATIeNULRRNTINB S VRIS INWITY

dousdlunsnsaa

U (412)

Malignancy(N=310)
Head and Neck cancer
Breast cancer
Lung cancer
Hepatobilliary cancer

Gl malignancy

GU malignancy
Skin cancer
Hematologic malignancy

Other malignancy

3
35
23

CHCA 16, HCC 22, ampulla 6

Esophagus 4, stomach 4, small intestine 11, large intestine; colon
27, rectum 56,anus 2
Cervix 2, ovary15, endometrial 2, prostate 6

a4

Leukemia 2, lymphoma 25

Peritoneal 4, adrenal 2

Non malignancy(N=102)
CRC screening
Urinary tract stone
FUO
Cancer screening

other

17
13
a4
HCC screening 7,other 27
Abdominal pain 16,CBD stoned, OLTs 12

CHCA;cholangiocarcinoma, HCC;hepatocellularcarcinoma, Gl;Gastrointestinal, GU; Gastrourinary,
CRC; colorectal cancer, FUO; fever of unknown origin, CBD; common bile duct, OLTs; orthotropic

liver transplantation

UJady

ArmLEULS

Obesity; BMI 223.5 Correlation coefficient 0.045
Sig. (2-tailed) 0.365

HT; BP >130/85 Correlation coefficient 0.035
Sig. (2-tailed) 0.484

IFG; FPG >100 Correlation coefficient 0.117
Sig. (2-tailed) 0.021




High TG; TG >150 Correlation coefficient 0.008

Sig. (2-tailed) 0.925

Low HDL; HDL< 40 in male, HDL< 50 in female Correlation coefficient 0.134
Sig. (2-tailed) 0.119

Metabolic syndrome Correlation coefficient 0.082

Sig. (2-tailed) 0.098

Fatty liver Correlation coefficient 0.280

Sig. (2-tailed) 0.001
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