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A 0 Consumption of gluten containing products

B Intestinal proteases generate peptides

Non-toxic and toxic
°°0 B gliadin
4 .
by peptides
Gluten ——

Digestion by \
gastric and -

e
pancreatic proteases \ // -
f 3

& L-15
C Interaction of toxic giuten l‘ggeptides o= §
with Epithelial Cel >

\ ‘8.

D Induction of Epithelial Cell Permeability - f[ : }?4

Paracellular Passage LA

e

E  Production of IL-15 3N
F Deamidation of toxic gliadin peptides $ )
G Presentation of peptidesto TCR & V4
H Activation of T cells / Production of Enterocytes Deamidation

Inflammatory Cytokines &; of gluten :
| Tissue Damage by activated IELs &

MHC Il T
b S —Deamidated gluten HCN TS

Fig. 3 Pathogenesis of celiac disease. A number of events lead to the development of celiac disease in patients,
not all of which have been shown to occur in a progressive timeline. A: Consumption of gluten-containing
products. B: Intestinal proteases digest gluten into toxic and nontoxic peptides. C: Toxic gluten-derived pep-
tides interact with epithelial cells. D: Toxic gluten peptides induce epithelial permeability, which then leads to
the subsequent passage of gluten-derived peptides into the lamina propria. E: IL-15 is produced by epithelial
cells. F. Gliadin-derived peptides are deamidated by tissue transglutaminase (tTG). G: Antigen-presenting cells
then present deamidated gliadin-derived peptides via MHCII to T cells. H: Subsequent activation of T cells

occurs and inflammatory cytokines are produced. / Tissue damage is mediated by activated intraepithelial
lymphocytes (IELs)
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Borderine alevation

=2 ULN

Mild elevation
2-5x ULMN

History and physical exam
Discontinue hepatoloxic meds
Discontinue alcohol consumption
Assess for risk factors for fatty liver and viral hepatitis

CBEC/platelet count, AST/ALT, Alk Phos, TB, albumin, PT/INR

HBsAg, HBcAb, HBsAb, HCV Ab with PCR confirmation if +, iron
panel, abdominal ultrasound

I tive, consider ob tion for 3-8 months
uihrq:amASTfALTﬂan&TEur

If persistently elevated, continue investigation: AMA, ASMA,
globulin, cerulopd in, alpha-1 antitrypsin phenotype

and may consider additional tests based on history (e.g., celiac
sprus, tick-bome diseasa, thyroid disease, and muscle disorders)

If marmal, further testing at discretion of clinician or refer to
hepatologist for consideration of liver biopsy

Histary and physical exam
Discontinue hepatatoxic meds
Discontinue alcohal consumption
Assess for risk factors for fatty liver and viral hepatitis

CBC/platelet count, AST/ALT, Alk Phos, TB, albumin, PT/INR
HBsAg, HBeAb, HBsAb, HCV Ab with PCR confirmation if +, iren
panel

Abdominal ultrasound

tive, consider ob ion for 3 months
mrq:amASTmLT Alk Phos, TB or continue investigation

If persistently elevated, continue investigation:

AMM gamma-globulin, ceruloplasmin, alpha-1 antitrypsin
and may considar additional tasts based on history (8.9.,
eallacq:mn tick-bome disease, thyroid disease and muscle disorders)

If no diagnosis, consider diagnostic liver biopsy

Algorithm for evaluation of aspartate aminotransferase (AST) and/or alanine aminotransferase (ALT) level. HCV, hepatitis C virus.
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Moderate elevation

5-15x ULN

History and physical exam
Discontinue hepatotoxic meds and alcohol

Evaluate for signs of acute liver failure

CBC/platelet count, AST/ALT, Alk Phos, TB, albumin, PT/INR,

HAV Ig M, HAV IgG, HBsAg, HBcAb IgM, HBcAb IgG, HBsAD,

HCV Ab with PCR confirmation if +, iron panel, ceruloplasmin,
ANA, SMA, and gamma-globulin

Abdominal ultrasound

If signs of acute liver failure -<> urgent liver consultation
with consideration of referral to
a liver transplant center

If diagnostic evaluation negative —= consideration
for diagnostic liver biopsy if
medically stable

p Y] OB pad oL ) Agal g e Ay lBa
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Severe elevation

>15x ULN

Massive elevation

ALT =10,000 U/L

History and physical exam
Discontinue hepatotoxic meds and alcohol
Evaluate for signs of acute liver failure

CBC/platelet count, AST/ALT, Alk Phos, TB, albumin, PTANRHAV IgM,

HBsAg, HBcAb IgM, HBsAb, HCV Ab,HSV, EBV, CMV, ceruloplasmin
ANA, ASMA, Anti-LKM, 1gG, serum drug panel, and urine toxicology
panel Doppler abdominal ultrasound
Consider n-acetyl cysteine if any evidence of acetaminophen ingestion

If signs of acute liver failure --> urgent liver
consultation with consideration of referral to a liver
transplant center

If diagnoatic evaluation negative - consideration
tor diagnostic liver biopsy if medically stable

Histary and physical exam
Discontinue hepatotoxic meds and alcohol
Assess for toxic ingestions, ischemia, and rhabdomyolysis
Evaluate for signs of acute liver failure

CBClplatelet count, AST/ALT, Alk Phos, TB, albumin, PTANRHAV IgM,
HBsAg, HBcAD IgM, HBsAb, HCV AbHSV, EBV, CMV,
ceruloplasmin ANA, ASMA, Anti-LKM, IgG, serum drug panel, and
urine toxicology panel Doppler abdominal ultrasound
Consider n-acetyl cysteine if any evidence of acetaminophen ingestion

If signs of acute liver failure --> urgent liver
« Itation with consideration of referral
to a liver transplant center

If diagnostic evaluation negative - consideration
for diagnostic liver biopsy if medically stable
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Fig. 2. Findings of liver injury associated with celiac disease on
liver-biopsy specimens. (A) Nonspecific changes (mononuclear infiltra-
tion of the portal triad) in a patient with celiac disease and elevated
aminotransferases (hematoxylin and eosin, ><X200). (B) Extensive fibrosis
in a patient with celiac disease and severe liver injury (Masson’s
trichrome, ><200).
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Isolated hypertransaminasemia with parenchymal damage reversible on a
gluten-free diet (celiac hepatitis)
Cryptogenic cirrhosis
Autoimmune liver disorders
Primary biliary cirrhosis
Autoimmune hepatitis: type 1 and type 2
Autoimmune cholangitis
Primary sclerosing cholangitis
Chronic hepatitis C infection/antiviral therapy
Hemochromatosis
Nonalcoholic fatty liver disease
Acute liver failure
Regenerative nodular hyperplasia
Hepatocellular carcinoma
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| Hyportransaminasemia Abnormal aikaline phosphatase
*+ <5 times the upper limit

* AST to ALT ratio <1
* Normal physical examination
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[_No
ble

* Parathormone
+ Calcium
Vitamin D

TSH
* DEXA scan

Investigate for liver disease

Laboratory and imaging studies as
indicated
Consider liver biopsy

Reinforce dietary liver disease identified

instruction and compliance

* Specific treatment for the liver disorder

* Dietitian consultation “
< ; * Continue glutenJfree diet
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+ Symptoms
+ Serology’ * Serology * Serology
+ Other fests’ + Other fests’ + Ohter tests®

* Intestinal biopsy + Intestinal biopsy"

* Dietitian Inadequate + DXA scan ?)
* Support group response
* DXAscan(?) o
* Dietitian
Good adherence
to GFD?
Yes No
* Qbservation only * Faciliate adherence to
* Work-up for other causes GFD

of non-responsive CD
(if clinically indicated)
(if clinically indicated)

* Work-up for other causes
of non-responsive CD

Expected
fesponse

+ Control of symptoms

+ Correction of nutritional
deficiencies

» Seroconversion

* Improvement of histology

Annual
follow-up

Inadequate
response

* Dietitian

+ Work-up for other causes of
non-responsive CD (if clinically
indicated)
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