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Overview/ Outline
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Overview of Chronic Hepatitis B and Hepatitis C infection.

Discussion of use and interpretation of different liver function tests.

Pearls in interpreting LFTs and identification of patterns of Enzymes.
» |dentification of Hepatocellular vs Cholestatic (Canalicular) Patterns

Metabolic Liver Disease and Alcoholic Liver Disease cues.

Considerations of drug-induced liver disease.

Hemochromatosis

Zebras- Celiac Disease, Wilson's Disease, and Alpha 1- AT

Viral Hepatifis




Case

» A 34-year-old man presents to the primary care clinic with complaints of fatigue,
vague epigastric pain and RUQ pain for a few months duration. No change in
BM but stools are light colored. No F/C/NS. No viral symptoms. No diarrhea or
constipation or blood per rectum. No weight loss. Recent travel to Central
America. On Dilantin for seizures. No other PMH. Drinks 1-4 alcoholic beverages
per day since college. Serial dater. Liver percusses at 16 cm (enlarged). No
epigastric tfenderness. Negative Murphy'’s sign.

Labs are obtained-

AST- 67 (<40)

ALT- 203 (<40)

GGT- 85 (<65)

Bili- 2.5 (0.3- 1.5)

Direct Bili 1.4

AP- 140 (28- 125)

Alb 3.0 (3.4-5.0)

Hemoglobin and HCT are normal.

What are your thoughtse
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We should determine whether
the liver function abnormalities
are acute vs chronic.

Also, must identify the etiology
with a goal to decrease the
number of patients who
progress to cirrhosis, HCC, liver
cancer.

He has not had blood work
that he can remember.

Number of liver tfransplants has
reduced 10- fold from 2012 to
2022 for patients with good
HCV treatment!

Source:
https://www.hepatitisc.uw.edu/g
o/management-cirrhosis-related-
complications/liver-
fransplantation-referral/core-
concept/all

His Labs-

AST- 67 (<40)
ALT- 203 (<40)
GGT- 85 (<65)
Bili- 2.5 (0.3- 1.5)
Direct Bili 1.4
AP- 140 (28- 125)
Alb 3.0 (3.4-5.0)

2022 Liver Disease Resulting in Transplant
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Additional labs
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Hepatitis C positive.

Hep B negative

HIV negative

Normal High normal PT/INR

WBC- 4.1 (slightly low)

Hob/HCT normal.

ETOH negative

Urine Tox screen negative

INR 1.75 (elevated)

Amylase and Lipase were normal.

34 YO M with chronic ETOH use and
Dilantin use with fatigue, vague
epigastric pain and RUQ pain for a few
months.

@ Pearl- ETOH abuse and Hep C
combined have worse
outcomes.

He might have elevations of
fransaminases from dilantin as
well.

Should he be considered for
freatmente

Yes, but not while drinking.



When to screen for HCC?

All patients with cirrhosis (Child-Pugh Class A
or B)
«Child-Pugh Class C patients only if listed for
liver transplantation
«Chronic hepatitis B patients, even without
cirrhosis, if they meet any of the following:
*Asian men >40 years
*Asian women >50 years
African descent >20 years

«Family history of HCC (start 10 years before
the age of diagnosis in the affected relative)

«Every 6 months with both Ultrasound and
alpha-fetoprotein (AFP) — AFP is optional but
commonly used as an adjunct

Source: American Association for the Study of Liver Disease
(AASLD) Guidelines

Child-Pugh Classification

Parameter 1 Point 2 Points 3 Points

Total Bilirubin | <2 2-3 >3

(mg/dl)

Serum > 3.5 2.8-3.5 <28

Albumin

(9/dL)

INR / <1./7/<4sec | 1.7-2.3/ 4-6 >23/>6secC

Prothrombin prolonged sec prolonged

Time prolonged

Ascites None Mild Moderate to
(controlled severe (poorly
with meds) controlled)

Hepatic None Grade Il (or | Grade llI-IV

Encephalopat
hy

conftrolled)

(or refractory)

Class A- 5-6 points, Class B 7-9 points, Class C 10- 15 pts




Starting with updates on Hepatitis C

» Our Patient had an US which showed moderate cirrhosis and no biliary
obstruction.

» Hep C now has a high cure rate. >95%

» Long-term outcomes that have changed and no longer commonly lead
to Liver Transplant have improved substantially over the past 10 years.

» Drugs such as interferon and ribavirin are not commonly used. High side
effect profiles.

» Treatment can be short duration such as 8-12 weeks due to Direct Acting
Anftivirals (DAA) therapy (inhibit key viral proteins involved in HCV life
cycle. Well tolerated.

» NS3/4A protease inhibitors — block viral polyprotein processing.
» NSS5A inhibitors — interfere with viral replication and assembly.
» NS5B polymerase inhibitors — prevent viral RNA replication.



Hepatifis C, continued

» Estimate that Hep C could be close 1o eliminated by 2030
(public health goal) it early detection and tfreatment occur.
Access to care and compliance are needed.

» Eligibility now to 3 yrs of age and older.

» No genotype testing is required Iif patient found without
cirrhosis.

» Medicare out of pocket costs can range 3-5000K. Without
iInsurance treatment is prohibitively expensive for full 8-12 week
cost. 22K+.

» Again, goalis eradiation, normalization of elevated LFTs, and
prevention of progression to cirrhosis.



Hepatitis B Treatment Pearls (Based
on 2025 guidelines)

>
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Chronic Hep B can rarely be eradicated.
The goalis to freat to suppress HBV DNA to undetectable levels.

Improvement and normalization of ALT and hope to lose the HBsAg (when
possible). Monitoring by HBSAg quanfification to guide cessation.)

Patients already with cirrhosis have the worst outcomes and may need life
long tfreatment with high relapse rate.

Watch for coinfections with Hepatitis D, HIV, and HCV.
More common use of Nucleoside analogues (NA) (Tenofovir, Entecavir)
New drugs are in the pipeline that show promise.

Generic NA are more affordable than brand name options.

Again, viral suppression is the goal.




Best- Indications for liver consult
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Liver disease of unknown etiology/ Jaundice ™

New liver mass

Rare liver diseases

Acute Hepatitis with fransaminases >500 U/L
Chronic Hep B and C *

» Treatments available esp. for HBSAg +

Uncontrolled complications of liver dz

Consult
Hepatologist

[—

» Such as ascites, hepatorenal, poor synthetic function (low albumin),
coagulopathy- low plts, hi INR, varices, encephalopathy

* Don't refer if tox screen positive for
drugs or still drinking ETOH <6 months.




Acute viral hepatifis

» Transaminases are typically higher is in Acute Hepatitis A than B
or C. Often thousands.

» Hepatitis B acutely is high, but may not be as high as Hepatitis
A

» Acute Hepatitis C fransaminase levels are often lower levels in the
acute phase (400- 1000).

» Chronic Hepatitis C often has fluctuating transaminases ~ 80-120.

» Chronic Hepatitis C may be diagnosed when as stafin causes a
larger fransaminitis than expected.

* » Ischemic Hepatitis may have the highest fransaminases of
10,000 + with fulminant hepatic necrosis.



Viral Hepatitis Testing *

» Hepatitis A: Anti-HAV

» Hepatitis B: HBsAQ, antibody to HBsAQ, anti-
HBc (HBcAD)

» Hepatitis C: Anti-HCV
» Others- Parvovirus B19, COVID




Remember Three Patterns

- Hepatocellular pattern:

x

» Disproportionate elevation in the serum aminotransterases (AST, ALT) compared

with the alkaline phosphatase
» LDH (liver band)

» Tests of synthetic function may be abnormal- Albumin, PT/INR, plts

» Cholestatic pattern:
» Higher Alkaline Phosphatase compared with the AST/ ALT
» GGT (ducts, + liver (ETOH, MAFLD), drugs- Sz, pancreaitis, CVD/ CHF)
» 5! Nucleotidase
» Conjugated Serum bilirubin may be elevated

» Mixed pattern- Most common (look for predominant pattern)

L DH-1: found in heart and red
blood cells

| DH-2: found in white blood cells.
It is also found in heart and red
blood cells, but in lesser amounts
than LDH-1.

*LDH-3: found in lung tissue
*LDH-4: found in white blood cells,
kidney and pancreas cells, and
lymph nodes

L DH-5: found in the liver and
muscles of skeleton



Common- A mixed Hepatocellular &
Cholestatic pattern.

» Must look at the predominant abnormality.

» The history will most likely point you to acute vs. chronic
elevations in liver function tests.

» LDH- Heart, lymphocytes, lung, liver, testes, spleen

» Liver disease can have unconjugated or conjugated
hyperbilirubinemia.

» The bilirubin detected in the urine is only conjugated
(direct) bilirubin.



Common Things are Common with
Liver function tests- Transaminases

» About 9% of asymptomatic patients have some kind of elevated liver
functions (Especially ALT) on routine lalbs.

» You will see tfransaminase elevations (AST/ ALT) commonly, and ALT
Is much more specific for hepatocellular pathology (liver
parenchymaj.

» Transaminases (AST and ALT) are elevated in liver inflammation
(hepatitis)

» AST may have elevations from liver cirrhosis, pancreas, or other causes (heart
and striated muscle).

» When AST is elevated, it can reflect advanced liver disease (cirrhosis)
because ALT burns out first (decreased hepatic synthesis of ALT).

» Also, AST >ALT can be elevated in Alcoholic Liver disease and in
MASLD



Elevated Transaminases—=> Get a
Medical Hx, Soclal Hx, Substance Hx

» Mild elevations can be seen commonly with prescription
meds vs. obesity/ metabolic syndrome and consider
undiagnosed Hep. B and C.

» Start with a history and assess risk factors:

» Social history- IVDA, Multiple Sexual Partners, Alcohaol,
Transfusion.

» Recent routine virus or Recent Travel Hx
» Unclean or poorly prepared foods (Hep A)
» Medication history + Herbals/ Vitamins

» Liver Specific Viruses- Hepatitis C, B, HIV, EBV (IgM),
CMYV, HSV, VSV



Goal of Diagnhosis and Treatment is
to decrease the number of patients
who progress 1o cirrhosis and liver

failure. 2022 Liver Disease Resulting in Transplant
] Unk /oth
Number of liver transplants has Hepatocellular e
reduced 10- fold from 2012 to Cancer )
2022 for patients with HCV! o
Acute Liver Failure
_ 1.0%
f\(’r)férsc'/e/WWW hepatitisc.uw.edu/g Cholestatic
o/mdnogerﬁenf-cirrhoéis-rélo’red- Dlsegse : HCV
complications/liver- 8.1% ' 8.6%
fransplantation-referral/core-
concept/all

Alcoholic Liver Disease
35.3%




Case continued

» What if our 34-year-old man with liver abnormalities/ cirrhosis was
negative for Hepatitis A, B, C, HIVe

» Is it all drinkinge

» Unclear- the patient has a slight elevation in GGT (could be ETOH
iInduced or hepatocellular cause?

» Consider Drugs- Dilantin

» What about other virusese Adeno, coxackie, EBV, CMV, Herpes
VIruses.

» Secondary labs would be needed. Iron, transferrin,
ceruloplasmin, ASMAbB, ANA, Anti LMK, Aloha T AT



Drug Induced Hepatifis

Acetaminophen
Allopurinol (Zyloprim
Amiodarone

Baclofen (Lioresal)
Bupropion (Wellbutrin)

Herbal preparations containing kava kava (Piper methysticum) and germander (Teucrium chamaedrys)

Highly active antiretroviral therapy
Isoniazid
Ketoconazole

Lisinopril (Zestril)

Losartan (Cozaar)

Methotrexate

Nonsteroidal anti-inflammatory drugs
Omeprazole (Prilosec)

Pyrazinamide

Rifampin

Risperidone (Risperdal)

Selective serotonin

reuptake inhibitors

Statins

Tetracyclines

Trazodone

Valproic acid (Depakene) Ofther seizure meds

=

Pearl- when encountering @
Hepatitis of unknown etiology, look
at their prescription and OTC
meds. Look up the prevalence of
elevated transaminases with each
drug. You will be surprised how
common this is.

—__ More common in green.

Rember that there are many
herbals OTC that raise LFT's.

https://www.aafp.org/afp/2011/1101/p1003.htmll



Alcoholic Hepatfitis

» Most of fime AST less than 300 and ALT
less than 200.

» 1.510 2.0 to 1 ratio of AST fo ALT

» GGTis very useful to assess active heavy
* alcohol use.

» In hepatocytes and biliary epithelial cells
(kidney, pancreas (necrosis), spleen, heart
and brain less likely)

» ETOH attacks these cells and elevates
levels in active drinkers.

» Once severe cirrhosis sets in to a liver, the
Transaminases cannot elevate as much.
(Scarred down liver)



Next section- Cholestatic Pattern




Remember Three Patterns

» Hepatocellular pattern: *

» Disproportionate elevation in the serum aminotransferases (AST, ALT) compared with
the alkaline phosphatase

» LDH (band in liver)
» Tests of synthetic function may be abnormal- Aloumin, PT/INR

‘ Cholestatic pattern:

» Higher alkaline phosphatase compared with the serum aminotransferases
» GGIT

» 5 Nucleotidase

» Serum direct bilirubin may be elevated

» Mixed pattern



Alkaline Phosphatase

» Cholangitis/ PBC
» Bile duct obstruction (stone or fumor)
» Elevation from Vit D deficiency/ Osteoporosis

» Hyperparathyroidism (hypercalcemia) due to Inc.
bone furnover.

» Bone tumors- primary or metastasis (lung, breast,
ymphoma, renal cell, prostate)

» Pregnancy

» Is somewhat elevated in U (would not seem intuitive,
but there might be some cholestasis in ducts).




A little about Bilirubin

» The turnover of RBCs is an ongoing process (4mg/kg of
bilirubin per day)- needs to be conjugated to a soluble
form to remove It. Biliis the breakdown product of

RBCs

» The heme is metabolized to bilirubin

» Transported from plasma to the liver for conjugation and
ultimately excretion

» Inthe hepatocyte, the unconjugated bili is conjugated
\k/)\(ilfh sugar by an enzyme to make it soluble in agqueous

ile.

» The bile transports to the biliary and cystic ducts to the GB
and it is stored.

» Itis dumped through the Ampulla of Vader into the

duodenum.

» Some biliis excreted in stool and other is excreted in
urine. Some Bili is reabsorbed in illeum.

CONJUGATION OF BILIRUBIN

Unconjugated

Bilirubin ~MO)—
Bound to Albumin Excreted
Albumin into Bile

UDP-

Glucuronosoyl-,
transferase ‘
(UGT1A1)

Hepatocyte l

Conjugated Bile
Bilirubin analiculus
Water-
Soluble

The bile acids are reabsorbed in terminal leum and may can cause
malabsorption/ secretory diarrhea if any part of the process is impaired



Things to rememler about Bilirubin

» Elevated conjugated is seen in obstruction in biliary tract.

» Acutely, Hemolysis resulfs in unconjugated hyperbilirubinemia
until it is conjugated in the liver.

» New-onset jaundice is often an indication for liver consult.

» Bilirubin is typically around 1 mg/dl and about 90% of it is
unconjugated.

» When bilirubin is elevated fry to determine if there is liver disease
(hepatocellular inflammation) vs. an obstruction of the bile ducts or
small ducts (cholestasis).

» If unlikely liver disease or obstruction, consider overproduction,
* impaired Bili conjugation, or impaired reuptake of Bili by the liver.

» Biliis elevated in severe cirrhosis.

» Jaundice is typically subtle with a bilirubin level of around 2.5 mg/dl
and becomes evident at 4 mg/dl or above.

» Seen first sublingually before the ocular conjunctiva. Skin
jaundice is last.




Unconjugated hyperbilirubinemia l

» Hemolysis

» Bleeding- Your body makes indirect
bilirubin when it breaks down hemoglobin
from large bleeds.

» Gilbert Disease (mild elevations)
» Drugs
» Crigler- Ngjjar Syndrome




Patterns and Associations

» Conjugated bilirubin

» ETOH, Viral Hepatitis, Drugs, Pregnancy, PBC (Primary biliary cholangitis), Primary
Sclerosing Cholangitis

» Cholestasis (inside liver ducts)

» Gallstones (post hepatic obstruction- preventing the conjugated bile from passing to
the small intestine).

» PBC
» Elevated Alk Phos
» Intrahepatic or extrahepatic cholestasis (Bili may be up)
» If malignancy with obstruction, likely elevated LDH
» Very high Bilirubin
» Severe end stage cirrhosis/ liver disease

» Cirrhosis- Start screening for hepatocellular carcinoma with CT or US of the liver and
Alpha-Fetoprotein.



Case- Unconjugated

Hyperbilirubinemio

» A 15-year-old teenager presents 1o clinic for
fever for 10 days, a severe sore throat that is nof
improving, fever of 101, but the absence of
cough. Tonsils are swollen with whitish exudates.

The throat rapid strep test is positive for Strep A.

» The patient had a red macular popular rash
diffusely.

» The doctor suspects Scarlet Fever and orders @
blood chemistry and CBC.



Labs- 15 YO with sore throat

» WBC 16.7 (normal 4.5-9.8)
» Hemoglobinis 14.5 (nhormal)

» Bilirubinis 2.4 mg/dl (normal is 0.8- 1.2)

» Direct (conjugated) bilirubin of 0.3 mg/dI

» Indirect (unconjugated bilirubin) of 2.1 mg/dl
» AST 21 (normal is less than 40)

» ALT 42 (normal less than 45)

» BUN 35, Creatinine 1.0

What might be going one



Gilbert’s Syndrome

» The serum bilirubin is typically less than 3 mg/d|

» Fairly common and is due to frouble conjugating
bilirubin.

» Worse after illness. Runs in families.

» This patient has strep with scarlet fever. It was caught

incidentally and missed the subtle jaundice of the
patient due to the rash.

» Must ask patient for medications to insure not on
medications that can do this such as anfifungals, fricyclic
antidepressants, rifampin (anfibiofic), or probenecid (for
gout)

» No freatment needed.
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Types of Hepatitis

Disease Diagnostic Test Alcoholic liver disease History of excessive alcohol intake and
compatible histology
epatitis A Anti-HAV IgM Nonalcoholic steatohepatitis Ultrasound or CT evidence of fatty liver and
compatible histology
epatitis B a, Antitrypsin disease Reduced a,; antitrypsin levels, phenotype PiZZ o
PiSZ
Acute HBsAg and anti-HBc IgM
Wilson's disease % Decreased serum ceruloplasmin and increased
ﬁ i 3 d hepati level
Chronic HBsAg and HBeAg and/or HBV DNA IR BIGRSE RS R S At feie
Hepatitis D (delta) HBsAg and anti-HDV ) ) ) .
emochromatosis ﬁ Elevated iron saturation and serum ferritin;
Hepatitis E nti-HEV IgM and HEV RNA genetic testing for HFE gene mutations
Autoimmune hepatitis % ANA or SMA, elevated IgG levels, and compatible
histology epatocellular cancer h 4 Elevated o-fetoprotein level (to >500 ng/mL);
Primary hiliary cirrhosis Mitochondrial antibody, elevated IgM levels, and ultrasound or CT Image of mass
compatible histology
Primary sclerosing cholangitis P-ANCA, cholangiography

Drug-induced liver disease History of drug ingestion



NAFLD- Non-Alcoholic Fatty Liver Disease renamed MASLD-
Metabolic Dysfunction-associated Steatofic Liver Disease.
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Term used for population with >5% of hepatocytes with
macrovesicular steatosis in absence of another cause. May
be accompanied by inflammation with or without fibrosis.

Heavy patients
Low level LFT elevation- usually less than 150.
Metabolic syndrome (Risk factors)> NAFLD/ MASLD
» Diabetes/ Insulin resistance.
» Hyperlipidemia
» HTN
» Obesity

Patients with MASLD disproportionately die from CVD due to
risk factors. Commonly associated with Type 4 Frederickson
pattern (High VLDL, high Triglycerides and low HDL).

Just because someone is
obese with elevated

fransaminases, does not
mean they have MASLD!

They could have hepatitis
or other causes such as
drugs, ETOH, autoimmunity,
etc.



NAFLD/ MASLD

« The prevalence of NAFLD in the general
population ranges from 20% to 30% in
Europe and is as high as 46% in the United
States [1]

« Watch for CV risk factors.

« If NAFLD progresses to cirrhosis it Increases
risk for Hepatocellular Cancer.

« Potentially reversible if caught in early
or mid stage with risk factor
modification.

v« Do not avoid statins, even with elevated
Transaminase (3x upper limits of normal)
« Metformin may help MASLD even if no
diabetes.
« Pioglitazone and GLP-1 for diabetics
« Vitamin E is controversial.

Don't be fooled!

Obesity is very common. Just because they are
obese does not mean the elevated transaminases
are from obesity/ MASLD!

Could have other causes- Hep, Genetic, ETOH, etc.

6 % Y . » : g T :
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Acad Forensic Pathol
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https://www.ncbi.nlm.nih.gov/pmc/journals/3653/
https://www.ncbi.nlm.nih.gov/pmc/journals/3653/
https://www.ncbi.nlm.nih.gov/pmc/issues/333598/
https://www.ncbi.nlm.nih.gov/pmc/issues/333598/

MAFLD- Assessment

» Weight history, fat distribution, habits, current meds,
medical comorbidities, features of advance disease-
spiders, coagulopathy, firm or nodular liver,
splenomegaly, portal HTN, Ascites, gynecomastia, efc.

» Labs- Hepatic Panel, CBC with platelets, fasting glucose,
Alc, Creatinine and microalbumin. Hep C and B screen.
Consider autoimmune serologies (ANA, AsMAD),
transferrin sat, ceruloplasmin, alpha-1 antitrypsin.

» Consider US and Fibroscan. Can be performed to
assess for liver stiffness which can predict risk of future
cirrhosis

Source: https://www.hepatitisc.uw.edu/go/management-cirrhosis-related-complications/liver-
transplantation-referral/core-concept/all



Autoimmune Hepafitis

>
>

>
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“Fat, fifty, female”- un-PC!

Spectrum- starts as acute hepatitis and can progress to
chronic liver disease and cirrhosis: Hepatocellular Picture

As much as 10:1 Female to Male Ratio

Often has concurrent autoimmune disease- Lupus, RA, Type |
DM, UC, Celiac Dz, etc.

Anti-smooth muscle antibody (ASmAD) positive

ANA (Anti-nuclear Ab)- positivity, Increased IgG (up with
autoimmunity)

Anti-Liver/Kidney microsomal antibody (anti LKM-1) positive

Don’t confuse the Anti-Mitochondrial Antibody (AMA) which is primarily
associates with primary biliary cholangitis (used to be called PBC)

Ultimately, the
diagnosis is
confirmed with
a liver biopsy.




Hemochromatosis

*

Family history/ Genetic Disease

Liver functions effected by Fe accumulation
Pigment of skin in late phase, but creases earlier.
Pain in joints

Fe accumulation in Pancreas - Diabetes, Type |
Heart deposition of Fe- Arrhythmia

Family history

Assess Serum iron, ferritin, tfransferrin, TIBC low.

Y. V V V VvV Vv

Noft
Hemochromatosis!
But, also looks like
adrenal
insufficiency.

“Just spray tan”

This disease results from a mutation in the HFE gene that encodes for an

HLA class I-like molecule that binds B2-microglobulin.

Testing your Knowledge:

» T/F- The most sensitive test for hemochromatosis is ferritin level?

» False- Transferrin Saturation is best. Ferritin generally goes up from inflammation.

X

2y A TN

L3 ] !‘!‘.
e

Adrenaldnsuff.



THE

NEW YORKER

“I knew my tiny hands would be good for
something”




Test Your Knowledge

» A 45-year-old obese male with diabetes, HTN, Obesity, and mildly elevated
AST and ALT¢

» Metabolic syndrome- NAFLD/ MASLD

» A 68- year-old female with history of Chronic Hepatitis B and Low AST and
ALT, INR moderately elevated. Etiology?

» Likely Cirrhosis from Chronic Hepatitis. Make sure also no ETOH as well. If
patients have both ETOH abuse and Viral Hepatitis > worse prognosis.

» Bronze colored skin patient and Low AST and ALT, elevated PT, low
albumin, bruising. ML Etiology?

* » Cirrhosis with impaired synthefic function (very severe) with underlying
Hemochromatosis.

» Best screening and best confirmatory lab teste
» Transferrin Sat and HFE gene.



More Patterns to know

» A 48- year-old woman with ETOH abuse and Low AST and
ALT, elevated GGT without abdominal pain?

» Significant Cirrhosis from active ETOH consumption.

» T/F- AST elevations are more common in patients with
burned out cirrhosis/ liver disease disease and long- standing
alcoholic hepatifis.

» True. ALT burns out first from hepatocellular damage.



More Patterns to know

» A 48-year-old woman with ETOH abuse and Low AST and ALT,
elevated GGT and larger liver without abdominal paine

» Significant Cirrhosis from active ETOH consumption.

» 25-year-old man with very low AST and ALT, elevated INR, low
albumin, spider veins, palmar erythema, testicular atrophy. No Hx
of ETOH. Liver might be smalll

» Cirrhosis with impaired synthetic function (very severe).

» Think that they may have some sort of genetic cause to get
cirrhosis this young. Possibly early viral Hep B and C, alpha 1 AT,
hemochromartosis.

» May end up with ascites and jaundice (from low albumin,
increased portal pressures, and addl elevated bilirubin)

» Likely will have coagulopathy (impaired clotting factors).
» Low Serum Na.




Confinued Patterns fo know * l

» AST/ ALT of 1.5/1.0 to 2.0/1.0, GGT elevation, inc.
conjugated bili 2

» ETOH Abuse
» Inc. Triglycerides and Low HDL, Diabetes, CAD -
» NAFLD/ MASLD

< » Fluctuating fransaminases from normal changing fo

slightly elevated (often missed)—>

» Chronic Hepatitis C
J » Starting a statin and LFT's go up more than expected -
» Undiagnosed Chronic Hepatitis C (unmasked by meds)



Lebras W

» Celiac Disease

* » Has an association with elevated Liver function tests-
AST/ ALT/ LDH

» Tissue Transglutaminase Antibody testing (TTG IgA)
» Deamidated Gliadin Peptide IgA/IgG antibody level
» Fatigue, Diarrhea, Abdominal Pain, Malabsorption.
» Extrahepatic

» There is an association between celiac disease an
autoimmune hepatitis and pancreatic
insufficiency(Don’t have 1o remember)

Dermatitis
Hepetiformis

After labs are found to be consistent with celiac
disease what is the best test for diagnosise

Small bowel biopsy for flattening of the villi




Alpha-1 Anftitrypsin Deficiency

» Alpha-1 Anfitrypsin Deficiency
» Many lung infections (pneumonia, bronchitis) while young
» Develops COPD symptoms and shortness of breath.
» May be misdiagnosed as asthma
» Damaged liver
» Inhibits serum trypsin and major component of Al-globulin

» Deficiency causes heonatal hepatitis (prone to cirrhosis and
liver failure years later) and later symptoms develop as they
get older.

» Genetic Disorder
» Measure alpha-1 AT (low)




Wilson's Disease W
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*

Hi Copper/ Low ceruloplasmin level which is a copper binding
protein which is decreased in homozygotes (20% of heterozygotes
have decreased levels)

Often 40 years-old or under

Flevated LFT's Hemochromatosis
Early Cirrhosis

Kayser-Fleischer Rings B o

Look alike! Arcus
Senilis by
comparison is
benign and not in
Wilsons (Aging).

Source: Free Medical
Dictionary




Peace.

Remember that we cannot know everything.
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