. lh«\c'(M bl‘oClAM‘ﬁ:

d&<¢n a

Liver diseasc

LA lvar M obey2 famaS

q ,q\fj\ gse \(Kso

—

Liver

it
- (= /\)\

77//79\

A%

Y

The liver is the largest, most versatile organ in the b
C?; ’

22

It consists offwo main lobes that, together,\weigh from 1400-1600 g in
Lo

the normal atUT_ gy 51 o=

O/w
It has an abundant{blood supply/receiving about 15 ml/minute  from two
major vessels: the hepatjc.artery and t vein
Q G

The hepatic artery a branch of the aortagcontributes 20%)of the blood
upp'y and provides most of the oxygen requirement

Tl:&pgﬂ.alye;rl,%vjﬁ\Ch drains the gastrointestinal tract, transports the most
recently absorbed material from the intestine to the Tiver
W
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Liver function
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(The excretion of bileJ Total bile production averages abou(3 L per da

(although only T L is excreted. N Pl AL Lo

%ws.a and %a:omumoxvaro: id,-are

:w med in the [ive . lesterol. The bile acids are fonjugated Wwith
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>  The principal pigment in bile is derived from :zﬂggxaoiz of :Q:om_og:v

—

na red blood cells are phagocytized by the reticuloendothehal

> i:n:\gﬂ\ﬂ@g: i$ destroyed) the p :aw: ﬁon_.:

body, e iron enters the body’s@ron stores.z 5 2~

s ] kQ\.\
; u“t f,\oﬁa > \\M& _EGS 1s transported to the_liver in the Zooam:.oméﬁ und 89?59@ Pe ol
VJ. \.A% ~ iron.o it 1

g . conjugated with diglucuronide on it two carb
“oh € excreted to the Iintestine
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(principally spleen)
Bilirubin
= aood
Bilirubin-albumin
Liver:
Intracellular bilirubin
Livet
Bilirubin diglucuroni
ntestine Portal
Bilirubin diglucuronide blood

Kidney
urinary
urobilinogen

Bilirubin

Intestinal bacteria
robilinogen

Urobilin
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ntratic the pigment begins to
be deposited in the(sclera of the eyedand in théskip. This yellowish
pigmentation in the skin or sclera is known as jaundice, or icterus

»  The cause can be: B vl
o~

gy

L OS] S
Prehepatic/ results ve amount of bilir ,—h
presented to the liver for metabolism, such as i l\emolytic anemia)
This type of jaundice is characterized by unconjugated 4 "
. hyperbilirubimemia . Zy\ Mp s o) © =
) 500 e Ohagociios ooy, o RBC il e o
Bl rudoin 2 (Vb o Ll ars S ) Ais oL G ) er b oI & gas L7
g »  The serum bilirubin levels rarely exceed 5 mg/dL because the normal
liver is capable of handling most of the overload. bilirubin will not

":‘5 JJ;:Z/ appear in the urine in this type of jaundice.
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Bilirubin
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» | Hepatic; It\\paifﬁ(iﬂﬂlﬂlawpmkc. defective conjugation, or abnormal
g&wmm by the liver cell are the main causes of this kind of
jaundice.

SNC @, § e pela 9] VL
. (I,‘;slhcpali%csulls from the impaired excretion of bilirubin caused by

(mechanical Gbstruction of the flow of hile into the intesting. This may be

due to gallstones or agtumog\% I
) ush2 1P y)
w2 ) 7 —o‘:r‘)l,ﬂoﬁv 2y 208! :,:1, 2

) L olwb i ~
> When bile ceases to flow into the intestine, there is a[rise i the serum thehead o F
level of conjugated bilirubin and the stool loses its source of normal Ancreas
pigmentation and becomes clay-colored Wz, )
kfos
> g::rjel;gszted bilirubin appears in the urine, and urine urobilinogen levels {u'bd‘lfl
. 7> PARY 0/
M biled

»  The liver plays an'impqnant role in plasma protein production, synthesizing
albumin and the majority of the a and B-globulins. Al the blood-clotting
factors (except VIII) are synthesized in the Tiver

T b Lver & s LY g0 O

»  The deamination of glutamate in the liver is the primary source of ammonia,
which is then converted to(urea)

> Qlycogenesis and gluconeogenesis, lipogenesis, metabolism of cholesterol into
bile acids, Very-low-density lipoproteins (transport TG into the tissues), High-
density Tipoproteins, phospholipids are all made in the liver

. Lep n L".-’D |‘;|
>  The formation o?‘_ka(;\’a)&;ieg—al e )’:0 IT:uo ?..4 ’

'b\ud’ GO, er L s 0T LT

»  The liver is the storage site for all fat-soluble vitamins(A, D, E, and K) an
several water-soluble vitamins, such as[B12and is responsible Tor the
conversion of carofene into vitamin A

o Wp) ) SO LIL chmie Gl n s pl 5}
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Synthesis of liver enzymes

> Many enzymes are synthesized by liver cells, but not all of them have been
found useful in the diagnosis of hepatobiliary disorders, this includes:
pelis .
&} lEEdd 4

ROL e fray A b R T
> Aspartate aminotransferase (AST)and alanine aminotransferase %

s . )W 5 d liver cells :
> ff:;'h +SALT) which escape into {he plasma from damage g

S i iaal) —
EVSZRL o lkaline phosphatase (ALP}ai? 5'-nucleoti : induced or
released when the canalicular r%]branc is damaged and bilia
obstruction occu iz 478
- LP o~ py) 125
_ ol st ¢ i

&), 5Ll gullbhe? 65~
&o_th hepatocellullar and

>  y-glutamyltransferase (GGT): increased in

obstructive disorders é
/ I
.. 5.8 biphal (y;),m)g:,g’f/
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Detoxification and Drug Metabolism auﬁz.g",

wer

— |
3 The ﬁyﬂwpotentially injurious substances

absorbed from the intestinal tract and toxic by-products of metabolism.

> _Th t important mechanism in this detoxificatiomactivity is the
microsoma -metabolizing system er. It is responsible for g, S

many detoxification mechanisms, including oxidation, reduction,

hydrolysis, hydroxylation, carboxylation, and demethylation that/convert
many insoluble compounds jnto other forms that are less toxic or more

water-soluble and, so excretable by the kidney.

e -
njugation with moieties, such as glycine, glucuronic acid, sulfuric acid,

> Conjugation v g y
glutamine, acetate, cysteine, and glutathione, occurs rr_lainlLin the cytosol

or smooth E? This mechanism is the mode of hilirubin and bile acid

excretion.
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Disorders of the liver
jaundice

‘ : v I St ; " .
» Jaundlu\) oricterust is the : yellowish discoloration of the skin and sclerae resulting
y

.

from hy perbilirubinenita—

(&{,&, \ff P BT = N '

»  Although the\upper limitof nom:al for total serum bilirubin is 1 mg/dL, jaundice
is not clinically apparent until th ceeds 2-3 mg/dL

cesVI ol ¥ = O Gl g Y

»  InAfrican American or Asian patients, yellowing of the sclerae may be the only
clinical evidence of jaundice

e s Y2 B

»  Except in infants, hyperbilirubinemia is gcnerallm@b
T Y TGV Rk AT

Gem b G Vpesp Uy (L &

»  Ininfants, hyperbilirubinemia (>15-20 mg/dL) may be associated with kernicterus
(serious disorder of the MMM@%M"
occurs in infants because the immature CNS does not have a well-developed

blood-brain barrier

T LS L
$opileos
\\.\;fy:lol.\"
ARG

Jaundice
i
> Although all cases of jaundice result from@rbilimbinemié\n@ all are
caused by hepatic dysfunction. = i
B L&"/Lll‘\r"

> hyperbilirubinemia may also result from erythrocyte destruction, or
hemolysis in patients with normal liver function

g N Hypercarotenemia (excessive ingestion of vitamin A) may produce skin
\ discoloration indistinguishable from that of hyperbilirubinemia. In

-~ P hypercarotenemia, the sclerae are usually not discolored.

I

/
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Cirrhosis s U
Noduwley )J"‘.')’ "_)\‘_,Ln, o\.‘;\lv}',/,»"‘“u;"‘ Tver 4

> Currhosis refers to the irreversible scarring process by which normal liver
architecture 1s transformed into abnormal nodular architecture

> One way to classify cirrhosis is by the appearance of the liver (by the size
of the nodules). These conditions are referred m_asm_l@nd
micronodular cirrhosis, although mixed forms occur %n, 2

VG
Off' \) -~
> Inthe USA, Canada, and Western Europe, the leading cause of cirrhosis is

alcohol abuse, which leads to a micronodular type of cirrhosis
gt - i

Other causes of cnnhosg,mcludahemocgf)amatmg, postnecrotic 0SiS
(occurs ate consequence of hepatitis), and primary blllag cirrhosis

(an autoimmune disorder).
M

Y

Cirrhosis — o #=>“Us Lees
Pt

> Cirhosis ious disorder he ten leading causes OW
‘the United States. It causes many ¢ ications: —
@ ortal hypertension results when blood flow through the portal vein
L gdi L e );,g» is obstructed by the cirrhotic Tiver. This may result in splenomegaly
- = ', and esophagea] varices (may rupture and lead o fatal hemorrhage)
\{/\*P)“;"D SCM v ("éj\ij\ﬁu}u‘—ﬁ}) J}Q’)lﬂ"')"—"/‘)‘.u%jw
Plocd a5 The synthetic ability of the liver is reduced, causing
W aar y%oalb’u’ﬁmﬁciency of the clotting factors, which may
g 1o hemormnage

\)’/“r Ascitic fluid may accumulate in the abdomen
f"’(ﬂv 6?/0

77 )V »” Although some patients with cirrhosis are capable of prolonged
3/\7) i survivai,gejmly’tﬁis‘ﬂﬁgnosw iS an OmMinous one
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»  Ona worldwide basis, ()rigmyy)nali ynant tumors of the liver, known as
)

—_——

hepatocellular carcinoma-are an important cause of cancer mortality
P

»  Inthe United States, these tumors are relatively uncommon. Most cases of
hepatocellular carcinoma can be related to previous infection with a

»” _hepatitis virus,
L Lf, LA 1208 e Lo e (Qas
.(» L

ver is frequently involved secondarily by tumors arising in other organs.

.\ Metastatic tumors to the liverjfrom primary sites, such as the lung,
e \&o pancreas, gasirointestinal tract, or ovary, are common. Benign tumors of the
G o liver are relatively uncommon

>  Whether primary or secondary any malignant tumor in the liver is a serious

finding with a poor prognosis- s i $6Gmtigp | iy o

>  The only hope For cure relies on surgical resection, which is usually
impossible. Patients with malignancies of the liver usually have a survival

measured in month
7 Bl n e B

e
nge,s Syndrome — W.L“P“\"(_s"" L Qat :
dpey ) e T peote G gt Sk Seligines

-

. 2] B ' = : :
Reye’s syndrome is a disorder of unknown cause, involving the liver and

arising primarily in children,

» Itis a form of hepatic destruction that usually occurs following recovery
from a viral infection, such as varicella (chickenpox) or influenza.

It has been related to aspirin therapy. Shortly after the infection, t tient
develops neurotogi rmalities, which may include seizures or coma

>  Liver functions are always abnormal, but the bilirubin level is not usually
elevated

‘f

N

>  Without treatment, rapid clinical deterioration, leading to eatl;,) may occur
—

el R X W
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N Drug- and Alcohol-Related Disorders_, £
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> Many drugs and chemicals are toxic to the liver. This toxicity may take the
/ form of overwhelming hepaticnecrosis, Ieading to coma and death, or it
may be subclinical and pass entirely unnoticed

/
/

0# " In small amounts, alcohol may cause mild, inapparent injury. Heavier

. ) - -
Q9 ,: g 4 con\sy_lgml_?,lgadsm_nmsgumm&an‘d rolonged, heavy use may
lead to cirrhosis (exact amount is unkn A
0 TRt (el MO S WO ) o
Y#. Certain drugs, including tranquilizers (phenothiazines), certain antibiotics,
,5)‘ ol /.v)’ antineoplastic agents, and anti-inflammatory drugs, may cause liver injury
< 7 _/-\/_\—/J ——————————
>  Usually this is mild and manifested only by elevation of liver function tests,
which return to normal when the drug is discontinued.|This may lead to -

massive hepatic failure or cirrhosis |

> The most common drug associated with serious hepatic injury is

»: Lacetaminophen] When taken in massive overdose, it produces fatal hepatic
2 f Necrosis tapid treatment is initiated

' 5 \.f*" % L L=
” L) P vol ° )—Ud’; J " %
5 TNl W
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Assessment Of Liver Function
*Msis of Biliru@(Method Selection)

»  Unfortunately, no single method for the determination of bilirubin will
meet all the requirements of the clinical laboratory

i bo
> For the evaluation of jaundice in\newborns {no lipochrome ),

direct spectrophotometric method is satisfactory)

»  The Sources of err@;iq this technique are turbidity, hemolysis, and
yellow lipochrome pigments

> Hemolysis and turbidi be blanked out by measuring a second
wavelength, but the yellow lipochromes cannot be blanked ou

> In patients older than 1 month, a diazo-colorimetric procedure is
necessary
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jendrassik-Grof Method for Total and
Conjugated Billirubin Determination

. DO SPUPRRISN vt ¥ *" W N = 4
» Serum or plasma is added to a solution of sodium acetate and caffeine-sodium
“benzoate, which is then added to diazotized sulfanilic acid to form purple”,
azobilirubin . e —

»  The sodium acetate buffers the pH of the diazotization reaction, whereas the
caffeine-sodium benzoate accelerates the coupling of bilirubin with diazotized
sulfanilic acid

> This reaction is termipated by the addition of ascorbic acid wwi
Q.\ccss diazo reagent Jwg:) J‘\"m/“l/ 9, ./. j

> A’s\(r@iﬁﬂg_alﬁlinc tartrate solution is then added to convert the pu

g . . . . e
azobilirubin to blue azo-bilirubin, and the intensity of the color is rea:ﬂt 600 nm

e -
W@hich is neither hemolyzed nor lipemic, is preferred.
ey IBZ—

»
s dsbusS b 2
>  The specimen should be kept in dark after collection, analyzed within 3hrs, kept

for 1 week in the refrigarator or 3 months in -20

Reference range

»  Normal blood contains no conjugated bilirubin.

> Some conjugated bilirubin is reported as normal because current available
methodology picks up some of the total bilirubin as a false positive

i e ol L slo e g gy ) |
" \\jﬁﬁj?r For adu t\s‘d ats WLC‘ m‘qdﬂj o we !
b A u;;): = Conjugated: 0-0.2 mg/dL (0-3 pmol/L)% e fob—~p Covguaahd ) L2
pbson}w“ = Unconjugated: 0.2-0.8 mg/dL (3-14 pmol/L) ~cmiglk
& Total:02-1.0 mg/dL (3-17 pmoliL) P ate8) Loyt W ded s

AL G Reageldzs Silvedp o) (o8 @ (omp I V1ns
ml';a\,, INFANTS PREMATURE, TOTAL FULL TERM, TOTAL
> “For infants B
24 hours o5\ 1-6 mg/dL 2-6 mg/dL
48 hours "‘5} 6-8 mg/dL 6-7 mg/dL
3-5days o7 10-12 mg/dL 4-6 mg/cL

N
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Direct Spectrophotometric Method for b et
. . gy g . ¢ o il g .
Determination of Total Bilirubin in Serum  #vcscbamce

> The absorbance of bilirubin in serum at 455 nm is proportional to its
concentration
/"\/\/

~

Ee Ko
> The serum of ncwbomsidocs nofl contain lipochromes, such as carotene, that
would increase the absorbance at 455 nm. The absorbance of hemoglobin at

- ‘955 nm is correcied by subtracting the absorbance at 575 nm.
AR il sl 2 et W

. ‘/w‘."‘ » . Error will be introduced if the buffer is turbid. scause the method depends
oWy AV on the extinction coefficient of bilirubin, all volumes Sttbe accurate and
y I'em

\J\e)“‘o cuvetfes must be flat-surfaced, with a path length of exac
>  This method is relatively insensitive to hemolysis, which is often present in
specimens obtained from infants, due to difficulty in skin puncture

technique

> itissigni by the presence of lipochromes and so cannot be
used in infants older than a few months of age

e

Urobilino I

»  Urobilinogin is a colorless end product of bilirubin metabolism that is
oxidized by intestinal bacteria to the brown pigment urobilin

> Inthe normal individual, part of the urobilinogen is excreted in the feces,
¢ remainder 1s reabsorbed into the portal blood and returned to the
all portion that is not taken up by the hepatocytes is excreted by
the kidney s urobilinogen

PN AN ph g_\& V)
> Increased levels of urinary urobilinogen are found in hemolyfic disease

and in defective liver-cell function, such as hepafifis

—5

_ ,,¥s Absence of urobilinogen)from the urine and i en seen with
& "VV.'?'? complete bili bstruction.)Fecal urobilinogen is also decreased in
0 b.\?\ iliary obstruction and in hepatocellular disease
Vi L
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Urobilinogen in Urine and Feces

»  Most quantitative methods for urobilinogen are basc%

this substance with p-dimethylaminobenzaldehyde to form a(red colo
. . \ C e
dfto >

- g W =
»  Major improvements were made by using alkaline ferrous hydroxi
reduce urobilin to urobilinogen and a ded sodium acefate to eliminate Je2)
interference from such compounds as indole leduchion

»  The use of petroleum ether rather than diethyl ether for the e ion of

uro\‘wmgremwas introduced to help in the removal of other interfering
substances

Determination of Urine Urebilinogen

(Semiquantitative)-

F 15 >
>  Principle. -4

> Urobilin cts with{p-dimethyl aminobenzaldehyde
eagent) to form alred color) which is then measured
spectrophotometrically. PR,

w\ | & scorbic acid Jis added as a reducing agent to maintain urobilinogen
* in the reduced state.

> The use of saturated sodium acetate stops the reaction and minimizes
the combination of other chromogens with the Ehrlich’s r@.
s P

€ hrlich's W\ Tt S J\TAIQW

» Specimen yunik
» A fresh 2-hour urine is collected which should be kept cool and

protected from light.
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»  Freshurine is necessary and the test must be periol
/-,‘} 2 prevent oxidation of urobilinogen to urobilin. Similarly the
S \>\ & i

.

v Sl

Sources of Error

Ak b ™ \ 4
> The results of this test are reported in Ehrlich units rather than in

milligrams of urobilinogen because of interfering substances

> Compounds, thcr_‘l‘?'!,l!,be,iﬁl]Dﬁcn.Jll.ﬂ.L'!‘i' y be present in the urine and
react with Ehrlich’s reagent include porphobilino en, sulfonamides, s\l
procaine, and S-hydroxyindoleacetic acid. Biliru in will form a green & Al

color and, therefore, must be removed, as previously described V‘H/ ca

st be performed without delay to

spectrophotometric readings should be made within 5 minutes after color
I owly decreases in

uction because the urobi -

P\——
intensity.

4 @%@ Urine urobilinogen, 0.1-1.0 Ehrlich units/2 hr or 0.5-4.0
rlich units/day (0.8 - 6.8 mmol/day); 1 Ehrlich unit is equivalent to

approximately 1 mg of urobilinogen

| Fecal Urobilinogen |

A4

N

Visual inspection of the fec suffic ecreased
urobilinogen. ¢

The semiquantitative determination of fecal urobilinogen is available It is

carried out 1n an aqueous extract of fresh feces, and any urobilin present is
reduced to urobilinogen by treatment tith alkaline fcrrous hydroxide

before Ehrlich’s reagent is added

A range of 75-275 Ehrlich units/100 g of fresh feces or 75-400 Ehrlich
units per 24-hour specimen is considered a normal reference range.
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Measurement of Serum Bile Acids

Y Al ",

E—— '\JAI"" ')\ 8'[": \ ,:"/{\ ’

> Unfortunately; complex methods are required for the analysis of bile acids
in serum N—— e bt Bt

»  they involve extraction with organic solvents, partition 5_§igl[)xyatography;

e — e

gas chmmatogr‘apl\yinggs spectroscopy spectrophotometry ultraviolet

light absorption, fluores¢ence, radioimmunoassay and enzyme
immunoassay methods (W5

»  Although serum bile acid levels are elevated in liver disease, the total
concentration.s extremely variable and adds no diagnostic value to other

tests of liver function. i
SRR A o, e

| gl

Enzyme Tests in Liver Disease
J-P)_)( Q/VQ')) “SL_‘V/ ci,?ﬁ/ é['p»’-,\ ,r.e)Z/ )\’Vor(_d(_g’ ()‘“""“de/gg_w

2% > Any injury to the liver that results in cytolysis and necrosis causes the
3 5”2 liberation of various enzymes.
.\—V—‘-

o\ S 2
e

> The es assayed in hepatobiliary disease include AQ;\F/
and the aminotransferases.
Gl

@@
. e T Used less often are y-glutamyltransferase, lactate dehydrogenase (LD) and
g T its isoenzymes, 5'5gucleotlaase, omﬁlne carbamoyltransferase, an

(ﬁ’) leucine aminopeptidase & 7‘(‘9

’P
C)j’. D é ‘://;)’?,
((z(f{\’i/@ C-JL\L
» LD
M
\l\)b(\
-
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AT
iy Enzyme Tests-in-Liver-Disease
g <¢kﬂ‘; ane ' W37 49 =
e — NJlL")l-'Lu‘Ckbuﬁa‘i . ‘72}‘ :JLAL ‘:ﬁ \.0 o b L\_.//.l’\ v
s Aikaline Phosphatase: in the clinical diagnosis of 1)999 and liver discase.
-2 A so_ibismbsadbodes <
L _- i
€Je* > The most striking elevations occur in Extrahepatict biliary obstruction,)

such as a stong in the common bile duct, or in infrahepatic cholesfasis,
such as drug chalesfasis or @gy_ljﬂi'a_ry_cai{ﬂlqsis. This enzyme s
almost always increased in metastatic liver disease and may be flie @
abnormalify on routine liver function tests.

»  The enzyme is found in placenta, and pregnant women also have
C]M P f";j;‘;ﬁ LeS >
Aminotransferases (Transaminases)

|54 lsa’2) 4/ O T o
¥ ST}n LTare two enzymes widely used to(assess hepatocellular damagdf AST
isTound in all tissue, especially heart, Tiver, and skelefal muscle.
————— f—\_/'\-"' —— — e —

" o Y )
> (/ALT s more “liver specific’ Q/J)( J/(L’ zy

. \470,‘) Y FASY
w7 ALV ol e &
L~ /43\

Enzyme Tests in Liver Disease

g & gee 4
b"".'e' A,}L\é?pléﬁs‘rs_?\.://)UfJ d-g)f:fw
5’-Nucleotidase) is another phosphatase in the liver and used clinically to
7 determine whether an ALP elevation 1s caused by liver or bone disease
>z
“/\/;/\)'7\5 > This enzyme is much more sensitive to metastatic liver disease than is

' \p ALP because, unlike ALP, its level ignificantly elevated in other

2 37 conditions, such as pregnancy or childhood
N v\f

ooy )\S > Some increase in its activity may occur after abdominal surgery
/\/\/’_\ — T ——— L. LS
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Enzyme Tests in Liver Disease

o , e o
2.0 128 DGt O S S \Lm%»b\ac&vm,wq}?

»  y-Glutamyltransferase (GGT) Em&.ﬁ kidney .&6«?@ liver and is elevated in the
serum of almost all patients with hiepatobiliary disorders

> Itis not specific for any type of liver disease but is frequently th

”~

abnormal liver function test demonstrated in the serum of persons who
M $ ) \ow\b\ KS 5 —3 consume large amounts of alcohol

ool »  The highest levels are seen in biliary obstruction
, OBV

Sensitive test for alcoholic liver disease

Measurement of this enzyme is also useful if jaundice is absent for the
confirmation of hepatic neoplasms and to confirm hepatic disease in patients
with elevated ALP

-
-

> \Leucine Aminopeptidase} widely distributed in human tissue, is found in

the pancreas, gastric mucosa, liver, spleen, brain, large and small intestine,
and kidney.

> (\u_,.:o > serum activity of leucine aminopeptidase cannot be used to
differentiate hepatocellular from obstructive jaundice.

05 LT o 8 Loa\b Jyie

b P The measurement of this mzNM:mm does not provide any useful
cw 37 information
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Enzyme Tests in Liver Disease
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Lactate Dehydrogenase: Measurement of total serum LD is usually not

helpful diagnostically because L1 1s presentin allorgans and released into
the serum from various tissue 1njurics >

Fractionation of LD into its five tissue-specific isoenzymes may oive useful
information about the site levation

Sl st s T :
@ is mostly present in liver and skeleta muscle. elevated LD-5 is noted

m a patient with jaundice

oy, S ~—

Moderate elevations of total serum LD levels are common in acute viral
hepatitis and irrcitrhosis, whereas biliary tract disease may produce only

slight elevations T Saeannisepee

ey >

igh serum.levelsymay be found in metastatic carc

inoma of the _.Zn_,..d
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Yests Measuring Hepatic Synthetic Ability
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> _m he measurement of the end products of hepatic synthetic activity can be
used_to assess liver disease. Although these tests are not sensitive to minimal

liver damage, they are useful in quantitating the severity of hepatic
dysfunction

o — e

»  Most serum proteins are produced by the liver. A decreased serum albumin

may be a result of decreased liver protein synthesis. The albumin level

correlates well'with the severity of functional impairment and is found more

often in chronic rather than acute liver disease. The serum a-globulins (al-
antitrypsin) tend to decrease with chronic liver discase

>  Serum y-globulin levels are transiently increased in acute liver disease and
remain elevated in chronic liver disease. The highest elevations are found
in chronic active hepatitis and postnecrotic cirrhosis.

¢ istently elevated in chronic active
hepatitis, (gM 'ih primary biliary cirrhosis, and IgA in alcoholic cirrhosis.

<(\\v
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istently elevated in chronic active
hepatitis,(IgM 'in primary biliary cirrhosis, and IgA in alcoholic cirrhosis.
g
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Tests Measuring Hepatic Synthetic Ability
Aoy

it

> » \Prothrombin tim¢ is commonly increased in liver disease because the

v . s % P e ¢
liver is unable to manufacture adequate amounts of clotting factor or 2

ecause the aW\EBbbw bile flow results in inadequate absorption of , \L_ fb Yy

S
S@M:&:_: K from the inte

Response of the prothrombin time to the administration of vitamin K is of
some value in differentiating intrahepatic disease with decreased
synthesizing capacity from extrahepatic obstruction with decreased
absorption of fat-soluble vitamins.

‘(

v

liver disease and a poor prognosis S
\I\
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Tests Measuring Nitrogen Metabolism /
e in removing ammonia from the bloodstream
Tiver failure ammonia will increase \eading,

The liver plays a major rol
and converting it to urea SO in
to coma

Y

In cqa@\mgm@ﬂnmnrﬁw% ja 10 give glutamine which increases

in CSF to cause encephalopathy
e R S SN
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Hepatitis

o (. o

‘0

-

. . - . o - U .
inflammation of the liver, may be caused by viruses, bacteria, parasites,
radiation, drugs, chemicals, or toxins.
Among the viruses causing hepatitis are rwcw::m typesiA,B,C,D ~on delta),
and E,/cytomegalovirus, Epstein-Barr virus, and probably sev thers.

——

Hepatitis A is usually transmitted by the mons_\cquw route and causes a mild
or inapparent infection with no tendency to chronic discase.
xﬁ\r\u\”\\k .u\vK/Z By )\ LS \»

Hepatitis B and C jare vaaquk\pmu:ma._:o%»..2:2.@ Hepatitis B

the infection 1s mild or even inapparent -

p=

causes a serious illness in a minority of patients, however, in many patients,
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Hepatitis
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Hepatiti a slig{ngendcncy to chronic disease, while most patients
i0

with hepatitis C infec

e it

n develop chronic infection.

v

patients already infected with hepatitis B.

> |

s oﬁn,)(c),s,;dwé\’ «
uperinfection in

Delta hep]glitis isa unique satellite virus that causes a supe

Hepatitis E'is primarily transmitted by the fecal/oral route and causes

serious disease only in pregnant women

Y

¢
LT T —~ : : . .
/{);,};7 2Py Chronic hepatitis is a major cause of morbidity and mortality worldwide

VR RS 02

> Chronic hepatitis is a major risk factor for the development of hepatocellular

carcinoma

Case study

LU CASESTUDY 2210 |

The following laboratory test results were obtained

in a patient with severe jaundice, right upper quad-

rant abdominal pain, fever, and chills (Case Study
Table 22-1.1).
Question

1. What is the most likely cause of jaundice in this
patient?

CASE STUDY TABLE 22-1.1. LABORATORY

RESULTS

Serum alkaline 4 times normal

phosphatase

Serum cholesterol Increased

AST (SGOT) Normal or slightly in-
creased

5'-Nucleotidase Increased

Total serum bilirubin 25 mo/dL

Conjugated bilirubin 19 mg/dL

Prothrombin time

Prolonged but improves
with a vitamin K injection
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Case study

The following laboratory test results were found in a CASE STUDY TABLE 22-2.1. LABORATORY
patient with mild weight loss and nausea and vomit- RESULTS
ing, who later developed jaundice and an enlarged

liver (Case Study Table 22-2.1). Total serum bilirubin 20 mg/dt
Conjugated bilirubin 10 mg/dL
Question Alkaline phosphatase Mildly elevated
1. What disease process is most likely in this AST (SGom Significantly elevated
patient? ALT (SGPT) Moderately elevated
Albumin s Decreased
¥-Globulin Increased
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