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@ pathway and the pathophysiology resulting from
disruptions in the normal pathway.

1§ Discuss the physiology behind the bilirubin

/]

O

Ob|eC1'IVGS Q Interpret hepatic function tests and their

significance in common forms of hepatic disease.

@) Evaluate the etiologic factors, pathophysiology

= and laboratory findings in viral hepatitis.
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Hepatic Function Tests

Tests for Hepatocellular Damage
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Hepatic Function Tests

Tests for Obstructive Disease
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Other Laboratory Tests
to Evaluate Hepatic Function

Normal Synthesis Metabolic Function

atitis Panel Tests
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Question #1

A patient presents with elevated urobilinogen in
urine and feces, elevated serum indirect bilirubin
and a normal serum direct bilirubin. Which one
of the following conditions would you suspect¢

D. No jaundice present
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Pre-hepatic Jaundice

SYSTEMIC CIRCULATION
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Abnormal Bilirubin Pathway

Pre-hepatic jaundice

rubin in gut

(f T urobllmogen in urine dnd feces
&



Hepatic Jaundice
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Albumin Uncon]ug)a ted bilirubin |

¢ Uncorljuga ted bilirubin Conjugated bilirubin
3

UroQilinogen

Hepatocyte —

Uptake —
IR

Bilirubin Conjugation
Heme Hepatocyte
Conjugated bilirubin
Hb Vo | | |
" Kidney %k
Macrophage Gall —Portal vein Uri
or Hepatocyte bladder Intestine rine
l

\

Y
Urobilinogen 1 _ Feces m

N g
> vﬁ Bacteria &%#

McDaniel, MJ. Hepatic Function Testing: The ABCs of the Liver Function Tests.
Physician Assistant Clinics. 2019; 4(3), 541-550.



Abnormal Bilirubin Pathway

Hepatic jaundice

o > stoc —
® no urobilinogen in urine
® bilirubin in urine
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Abnormal Bilirubin Pathway

Post-hepatic jaundice

*bilirubin in urine
@



Summary

® But trace urobilinogen is normal
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Question #2

Which liver function test is the most specific for
hepatocellular damage?
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Hepatic Function Tests

Alkaline Phosphatase (ALP)
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Hepatic Function Tests

Gamma-Glutamyltransferase (GGT)

ry obstruction
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Hepatic Function Tests

Aminotransferases

Aspartate Aminotransferase (AST)

. Alanine Aminotransferase (ALT)

®* Old name:

SGPT (serum glutamic-pyruvic transaminase)




Question #3

A De Ritis Ratio (AST/ALT) of 6.0 would be
indicative of which hepatic condition?

(f E. Intrahepatic cholestasis



De Ritis Ratio

® AST = chronic conditions




AST /ALT = De Ritis Ratio

ic hepatitis

Ritis ratio >1.0, " <2.0 in chronic j
® often > 5.0 in alcoholic hepatitis



AST /ALT = De Ritis Ratio

® Intrahepatic (chronic process)



Acute hepatitis Intrahepatic cholestasis Extrahepatic cholestasis

ALT ALP AT AP AT

Chronic hepatitis Alcoholic liver disease Malignancy

Adapted from McClatchey, K.D. Clinical Laboratory Medicine. Williams & Wilkins, 1994, p. 268.




Question #4

An R Ratio of 1.5 would be indicative of
which hepatic condition?
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R Ratio

estatic injury

®*R ratio 2 - 5 indicates a mixed pattern
&
/) ULN = upper limit of normal




Relationship of AST and ALT to
ALP and GGT in Hepatic Diseases

Liver AST/ALT ALP GGT g
Disease 4

Acute 1 1
Hepatiti 10-20x 10-30x < 1.0 > 5 Nto T 3x N to T 3x
Chroni
Hepatitis NtoT 10x Nto T 8x > 1.0 >5 N to T 3x N to T 3x

. Alcoholic f
~ Liver Disease Nto?17x Nto 1 2x >5.0 >3 Nto T 2x 1-10x

Intrahepatic
Cholestasis  Nto T 5x Nto T 3x >1.5 <2

Extrahepatic
Cholestasis  Nto T 3x Nto T 5x <1.5 <2

Malignancy N to T 5x



Evaluating Hepatic Function Tests

® Acute or chronic?
®* Measure serum globulins



Hepatitis

* Hepatitis viruses * Due to drugs, toxic

* Herpes viruses metal exposures,
e CMV metabolic disorders,

e EBV metastasis

e Coxsackie viruses
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Question #5

Which of the following hepatitis viruses is typically
transmitted via a fecal-oral route?

(f D. Hepatitis D
&



A B C D E
Blood/ Blood/ Blood/
Source of . ] i
Virus Feces blood-derived | blood-derived | blood-derived feces
body fluids body fluids body fluids
Route of Fecal- Percutaneous Percutaneous Percutaneous Fecal-oral
transmission oral permucosal permucosal permucosal
<5%
hroni 2-10% adult coinfections
C ron.lc No 0% adults 60-85% No
Infection 30-90% < 5 yrs <80% super-
infections
Pre/post-
Blood donor exposure Insure
Pre/post- Pre/post- . . -
. screening; immunization safe
Prevention . expo.sur? . expo.surc-:: i<k behavior for HBV: drinking
Immunization| immunization
modification risk behavior water

modification




Hepatitis A
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Hepatitis A

HAYV shed in feces beginning 7-10 days after exposure.

Detectable 14-21 days before onset of jaundice until 8 days after onset

Transmission

Close personal contact (household Contaminated food, water (infected

contact, sex contact, child day care) food handlers, raw shellfish) Blood exposure (rare)

Mild, self-limiting, does not become chronic
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mmm |gM anti-HAV

=== |gG anti-HAV
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https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

* Increased ALT and AST, not
correlated with outcome

* ALP usually mildly elevated.

* Increased serum bilirubin;
positive bilirubin in urine

* Elevated IgM, mild
lymphocytosis, occ atypical
lymphs on blood smear

Specific laboratory diagnosis

* HAV specific IgM antibodies (+
after infective stage)

* Virus or antigen detected in
stool 1-2 weeks before

symptoms

e Cell culture not used




Hepatitis B
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Question #6

Which of the following serologic markers signifies
immunity to hepatitis B infection and is the only |
marker found as a result of Hepatitis B vaccinationg ==

(f D. Anti-HBcAg
@



Transmission of HBY

* Major routes of transmission are:

® Percutaneous, mucous membrane exposure,
sexual and perinatal



Course of HBV Infection

—HBcAb —ar

—HBeAb — anhbody ’ro envelope
Schematic of Hepatitis B Virus
—HbsAb — antibody to surface antigen (from CDC website)



(/S

Acute Hepatitis B Virus Infection /
With Recovery

SYMPTOMS

HBeAg

=== HBsAg

HBV DNA === |gM anti-HBc
=== Total anti-HBc
anti-HBs
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e ----
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E VIDEOS WEEKS AFTER EXPOSURE

Normal/Negative



https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

HBV DNA
HBsAg

‘-------------------------------------------------.

Total anti-HBc¢ (IgI\A o IgG)
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https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

Interpretation of
Hepatitis B Markers

igM
Phase of Infection HBsAg Anti-HBc  Anti-HBc  Anti-HBs

Positive Negative




Hepatitis C
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Question #7

In order to distinguish acute from chronic HCV, which
of the following testing protocols is most cnpproprlcl’re2

nd ALT test

D. Multiple HCV RNA antigen and ALT tests j :




Hepatitis C

Percutaneous

lotting factors Therapeutic (contaminatec

Transfusion, Occupational

(needlestick)

Injecting drug
use

before viral transplant from equipment, unsafe injection
inactivation infected donor practices)

Permucosal

Perinatal Sexual

80% develop chronic infection

(only 10-20% of patients do not become chronic)




CHRONIC INFECTION

anti-HCV

m—— ALT (Alanine
aminotransferase)

m—— anti-HCV

Normal/Negative

VIDEOS



https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

Hepatitis C

EIA (Screening tests)

* Assays detect >95% of infected patients
* Don’t distinguish acute vs chronic vs resolved infection
* Seronegative window (6-8 weeks)

* False positives in populations with low prevalence

RIBA (Recombinant Immunoblot Assay)

* Confirmatory test for detection of HCV antibodies
* Use if EIA gives indeterminate or questionable results




Hepatitis C

e Confirmation of infection

* Final assessment of treatment
response

- Qualitative

* Predict response to therapy
* Monitor response to therapy

NAT for HCV RNA
— Quantitative

Goal of therapy

= * no detectable virus 6 months after
Sustained Viral AVT completed
Response (SVR)




Hepatitis D
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Question #8

Which of the following Hepatitis infections are more
likely to become chronic?




Hepatitis D

Occurs only with co-infection with HBYV
(infects about 4% of acute HBV cases), or as superinfection in
chronic HBV carriers.

Co-infection

Increases severity of acute HBV

) ; Decreases risk of chronic infection
infection

Superinfection

Usually develop chronic HDV infection High risk of severe chronic liver disease




VIDEOS

HBV AND HDV CO-INFECTION
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https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

VIDEOS

HBV AND HDV SUPERINFECTION
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https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

Hepatitis E
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ké:b Hepatitis E
l\] Oral /fecal transmission, similar to HAV

Endemic in developing countries (Mexico, Asia, Africa)

Can detect anti-HEV or test for HEV antigen with PCR

O

Should be part of differential diagnosis if travel to
endemic areas has occurred




0
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Hepatitis E Virus Infection
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https://www.cdc.gov/hepatitis/resources/professionals/training/serology/training.htm

® Anti-HBe




j& ®* A 37 year old female presents to

your primary care practice

O complaining of feeling very weak
and tired for the past two weeks.
She is not aware of any blood loss
Case Study
l # ] chest pain, palpitations or

abdominal discomfort. No

and has had no problems with

palpable hepatosplenomegaly is
/3 identified. She has a history of
O lupus with an elevated ANA.
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Case Study # 1 Lab Results

NS e
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O



Case Study # 1 Lab Results

—Plt: 1 86,000/mm3
—Retics: 26.1%

%



Question #9

What is the most likely diagnosis for this patient¢

D. None of e Emm—




j& ® Direct Coombs Test = positive

/
O ® The peripheral blood findings
coupled with an increased
Cdse S‘l‘Udy unconjugated (indirect) bilirubin,
# 1 and positive direct Coombs point
to a diagnosis of:
l Diagnosis

Autoimmune Hemolytic

/; Anemia




]& ®* A 37 year old housewife comes

to see you in the office with the

O complaint of three weeks of

general fatigue, several days of

dark urine, and two days of
Case Study Y
l H# 2 yellow eyes. She denies any

vomiting, but does complain of
mild, continuous pain in the right

/) upper quadrant and some
>

naused.
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Case Study # 2




Case Study # 2 Lab Results

/

®* CBC = Within Normal Limits

%



Question #10

What is the most likely diagnosis for this patient¢




Case Study # 2 Lab Results

~Qrit N AN it
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Case Study
H 2

Diagnosis

® AST and ALT markedly elevated
(x 20)
* de Ritis ratio = 0.83

® ALP mildly elevated

® Direct Bilirubin > 50% of total

® Hepatitis B markers positive

Acute Hepatitis B




/p

Case Study
H 3

®* A 32 year old woman was seen in the

ER because of recurrent epigastric pain
and colicky pain in the RUQ. The
current episode began four hours after
a “heavy” dinner and was
characteristic of previous episodes.

The pain has become more severe
during the more recent episodes. VS
are normal; patient afebrile;
tenderness without rebound in RUQ;

bowel sounds normal. Urine slightly
dark.
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Case # 3 Lab Results

/

®*CBC = Within Normal Limits

%



Question #11

What is the most likely diagnosis for this patient¢

D. None of e Emm—




Case Study
#H 3

Diagnosis

® ALP and GGT elevated x 3

® AST and ALT mildly elevated (x
2)

® de Ritis ratio = 1.3

Extrahepatic
cholestasis

(cholecystitis)




Question #12

Do all patients with elevated hepatic function tests

have viral hepatitis, alcoholic hepatitis, or gall
bladder disease?
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TAKE HOME POINTS

n be used

‘Hepq’rlf nique serologic patterns which

can aid in de’rermlnlng clinical s’raglng and clinical outcome j>




005;172(3):

sician

6 ﬂrir ht JA. __,."is”eases. J Infusion Nurs
2005;28(2):108-11; m——

7. Kwo PY, Cohen SM, Lim JK. ACG clinical guideli e: evaluation of abnormal liver chemistries. Am J
Gastroenterol 2017;112:18-35.

. Ruhl CD, Everhart JE. Upper limits of normal for alanine aminotransferase activity in the US
population. Hepatology 2012;55:447.

. Van Rhee J, Bruce D, Neary S. Clinical Medicine for Physician Assistants. New York, NY : Springer

/1? Publishing Company, 2022. p. 353-432.




CONTACT INFORMATION

Jane McDaniel, MS, MLS(ASCP)SC

Lecturer | Director of Alumni Affairs | Emeritus Chair of Admissions
Yale School of Medicine Physician Assistant Online Program

| 100 Church Street South, Suite A230, Room A235 |New Haven, CT 06519

Mailing: PO Box 208004 |New Haven, CT 06520-8004 Office 336.314.7002 |Fax 203.785.6391
paonline.yale.edu | jane.mcdaniel@yale.edu

g 08
)

Yale scHOOL OF MEDICINE
Physician Assistant Online Program



