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Ref Range & Units

~ WBC 43 -10.8 1053/l 4.7
~* Hemoglobin 13.2-17.1 g/dL 13.7
~~  Hematocrit 39.0-52.0% 39.1
~~ MCV 800-10001L 105.3 (H)

Which of the following studies will NOT offer clarity
in interpreting this abnormal lab value?

Methylmalonic acid level

Homocysteine level

v-glutamyl transferase level

. Warthin Starry silver stain of antral crypts
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Ref Range & Units
~ WBC 4.3 -10.8 10°3iL 4.7
~ Hemoglobin 13.2-17.1 gldL 13.7
~~  Hematocrit 39.0-520% 39.1
~  Platelets 140 - 440 10*3/uL 90 (L)

Which of the following would be least likely to explain
this abnormal lab value?

Myelodysplastic syndrome

IgG antibody directed against platelet glycoprotein
Splenic sequestration

Rickettsial infection
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Ref Range &

Units
e AST 10 - 40 UM 169 {H]‘
~ ALT 10 - 40 UL 48 (H)

If liver biopsy on this patient reveals microvesicular steatohepatitis,
which of the following would be the least likely cause?

Autoimmune cholangitis

Acetaminophen toxicity

Chronic alcohol ingestion

. Aspirin use in 8 y.o. boy with febrile illness
Hypertriglyceridemia

moQw >




Ref Range &

Units
~ Total Protein 6.0-8.0 g/dL 7.0
~  Albumin 3.5-4.8 g/dL 4.0
~  Alkaline 30 - 115 UL 122 (H)

Phosphatase

Which of the following tests would be most useful in
determining the etiology of this test abnormality?

A. Colonoscopy revealing mucosal ulceration

B. Antibody directed against mitochondrial autoantigens
C. y- glutamyl transferase

D. Endoscopic ultrasound of biliary tree




Patient presented for routine evaluation. He drinks 8 beers per day. He feels

well. Never misses work. He is on no medication

3] 3] (3] (3] (3] (3] 3 B

WEBC

RBC
Hemoglobin
Hematocrit
MCV

MCH

MCHC

RDW
Platelets

Ref Range & Units Eef Range &

4.3 -10.8 1073l 4.7 nits

4.20 - 5.80 104l 3.71 (L) ~* Total Protein 6.0 - 8.0 g/dL 7.0

13.2 - 17.1 gfdL 13.7 ~  Albumin 3.5-48g/dL 4.0

80,0 100.0 7 105.3 (H) ~~ Bilirubin, Direct <=0.4 mg/dL 0.8 (H)
27.0-34.0 pg 36.9 (H) ki ﬁ.ll-lkalinlf . 30 - 115 UL 122 (H)
29.0-35.0 gidL 35.0 osphatase

11.0-15.0 % 14.5 - AST 10- 40 UL 163 (H)
140 - 440 10°3/uL 90 (L) ~ ALT 10 - 40 UL 48 (H)

Which of the following most likely explains the
basis of his hyperbilirubinemia?

Mmoo Qw»>

Microvesicular steatohepatitis
Lymphocyte-mediated attack of intralobular bile ducts
Fibrosis and stricture formation of intra- and extra-hepatic bile ducts

. Hepatocellular enzyme insufficiency

Ground-glass hepatocytes with fine, cytoplasmic granular inclusions




Ref Range & Units

~ WBC 43-10.8 10%3/uL 4.7

~* Hemoglobin 13.2-17.1 g/dL 13.7

~  Hematocrit 39.0-520% 39.1

~ MCV 80.0- 100.0fL 105.3 (H)

Which of the following studies will NOT offer clarity
in interpreting this abnormal lab value?

Methylmalonic acid level

Homocysteine level

v-glutamyl transferase level

. Warthin Starry silver stain of antral crypts

Sowp

H pylori causes Type B Gastritis, not macrocytosis



5-Methyitetra-
Ref Range & Units hydrfftolate Tetrahydrofolate _
~ WBC 4.3-10.8 10%3/uL 4.7 (DNA synthesis)
Methyitransferase
~* Hemoglobin 13.2-17.1 g/dL 13.7 "‘ [Homocysteine} s Methionine
~ Hematocrit 39.0-52.0 % 39.1 Motlicobalimi (Methylation)
~ MCV 80.0- 1000 1L 105.3 (H) *
Vitamin B,, (Cobalamin)
These tests would identify causes of macrocytosis: Vitamin B,, (Cobalamin)
A. Methylmalonic acid level ‘
. Adenosylcobalamin
B. Homocysteine level I Methylmalonyl-Co A} . Bk Gk
C. y-glutamyl transferase level Methylmalonyl
D. Warthin Starry silver stain of antral crypts CoA mutase

MDMA elevated in B-12 deficiency only
Homocysteine elevated in B-12 AND folate deficiency




Ref Range & Units

WBC 4.3-10.8 10*3/uL 4.7
Hemoglobin 13.2-17.1 gldL 13.7
Hematocrit 39.0-520% 39.1

MCV 80.0- 100.0fL 105.3 (H)

These tests would identify causes of macrocytosis:

SO®E

Methylmalonic acid level

Homocysteine level

y-glutamyl transferase level — induced by alcohol
Warthin Starry silver stain of antral crypts

Chronic alcoholic liver disease leads to macrocytosis

Mechanism: ‘membrane lipid abnormalities’

5-Methyitetra-
hyd:gftohte Tetrahydrofolate

(DNA synthesis)

W&nsfemse
I [Homocysteine] s Methionine

Methylcobalamin (Methylation)

f

Vitamin B, (Cobalamin)

I FethyimalonywoA]

Vitamin B, , (Cobalamin)

¢

Adenosylcobalamin

» Succinyl-CoA

Methylmalonyl
CoA mutase




5-Methyitetra-
Ref Range & Units hyd,f:om Tetrahydrofolate _
~ WBC 4.3 -10.8 10%3/uL 4.7 (DNA synthesis)
Methyitransferase
~* Hemoglobin 13.2- 17.1 g/dL 13.7 I [Homocysteine] s Methionine
~ Hematocrit 39.0-52.0% 39.1 - (Methylation)
Methylcobalamin
~ MCV 80.0-10001L 105.3 (H) f
Vitamin B, , (Cobalamin)
These tests would identify causes of macrocytosis: Vitamin B,, (Cobalamin)
A. Methylmalonic acid level * _
B. Homocysteine level I Methylmalonyl-Co A} Adenosylcobalamin B Bk
C. y-glutamyl transferase level — induced by alcohol Methylmalonyl
D. Warthin Starry silver stain of antral crypts CoA mutase
Chronic alcoholic liver disease leads to macrocytosis
Mechanism: ‘membrane lipid abnormalities’

Possible mechanism: defective cholesterol esterification




5-Methyitetra-
Ref Range & Units hyd,f:om Tetrahydrofolate _
~ WBC 4.3 -10.8 10%3/uL 4.7 (DNA synthesis)
Methyitransferase
~* Hemoglobin 13.2- 17.1 g/dL 13.7 I [Homocysteine] s Methionine
~ Hematocrit 39.0-52.0% 39.1 - (Methylation)
Methylcobalamin
~ MCV 80.0-10001L 105.3 (H) f
Vitamin B, , (Cobalamin)
These tests would identify causes of macrocytosis: Vitamin B,, (Cobalamin)
A. Methylmalonic acid level * _
B. Homocysteine level I Methylmalonyl-Co A} Adenosylcobalamin B Bk
C. y-glutamyl transferase level — induced by alcohol Methylmalonyl
D. Warthin Starry silver stain of antral crypts CoA mutase
Chronic alcoholic liver disease leads to macrocytosis
Mechanism: ‘membrane lipid abnormalities’

Possible mechanism: defective cholesterol esterification

‘Fatty Liver, Fatty RBC Membranes’




Thrombocytopenia

Decreased
Production

Increased
Destruction

Sequestration

Bone Marrow Disorders | | Autoimmune (ITP, HIT) Hypersplenism
Thrombocytopenia
DIC/TTP
Infectious Etiologies
Ref Range & Units
Which of the following would be least likely to explain -~ WBC 43-10.8 10°34L 4.7
this abnormal lab value?
~~ Hemoglobin 13.2-17.1 g/dL 13.7
~~  Hematocrit 39.0-520% 39.1
A. Myelodysplastic syndrome
B. IgG antibody directed against platelet glycoprotein
C. Splenic sequestration (i.e. hypersplenism)
D. Rickettsial infection S Platalots o4k 1L ST Ty




Thrombocytopenia

Decreased Increased _
Production Destruction Sequestration
Bone Marrow Disorders | | Autoimmune (ITP, HIT) Hypersplenism
Thrombocytopenia
DIC/TTP
Infectious Etiologies

Other disorders associated with thrombocytopenia:

B. IgG antibody directed against platelet glycoprotein: autoimmune thrombocytopenia
C. Splenic sequestration (i.e. hypersplenism): portal HTN
D. Rickettsial infection: RMSF (platelets are consumed, probably on an immunologic basis?)




Ref Range &

Units
~ AST 10- 4D UL 169 (H)
~ ALT 10- 40 UL 48 (H)

If liver biopsy on this patient reveals microvesicular steatohepatitis,
which of the following would be the least likely cause?

A. Autoimmune cholangitis

B. Acetaminophen toxicity

C. Chronic alcohol ingestion

D. Aspirin use in 8 y.o. boy with febrile illness
E. Hypertriglyceridemia




Ref Range &

Units
~ Total Protein 6.0-8.0 g/dL 7.0
~  Albumin 3.5-4.8 g/dL 4.0
~  Alkaline 30 - 115 UL 122 (H)

Phosphatase

Which of the following tests would be most useful in
determining the etiology of this test abnormality?

A. Colonoscopy revealing mucosal ulceration

B. Antibody directed against mitochondrial autoantigens (AMA)
C. y- glutamyl transferase

D. Endoscopic ultrasound of biliary tree

Step One (elevated alk ®): Is it Bone or Liver?




Patient presented for routine evaluation. He drinks 8 beers per day. He feels
well. Never misses work. He is on no medication

Ref Range & Units Eef Range &
~~ WBC 4.3-10.8 1073l 4.7 nits
e ~~ Total Protein 6.0 - 8.0 g/idL 7.0
~ RBC 4.20 - 5.80 10°6fuL 3.71 (L)
; ; ~  Albumin 3.5-48g/dL 4.0
“ Hemoglobin 13.2-17.1 gidL 13.7
g a — - g .
A Hematocrit 29.0.520 % 39.1 Bilirubin, Total 03-1.2mg/dL 1.8 (H)
v e T r—r . B .-
-~ MCV 200 100.0 1L 105.3 (H) Bilirubin, Direct  ==0.4 mg/dL 0.8 (H)
i H n .
~ MCHC 29.0- 36.0 gfdL 35.0 . Phosphatase |
~ RDW 11.0-150% 14.5 AST 10-40UL 165 (H)
~ Platelets 140 - 440 1073/l 90 (L) ~ ALT 10 - 40 UL 48 (H)
OK kids, how do

you put this case
together?




Patient presented for routine evaluation. He drinks 8 beers per day. He feels

well. Never misses work. He is on no medication

¥l U3 3] 3] B3] 3] (%] B3] %

Ref Range & Units

WBC 4.3 -10.8 10°3/uL
RBC 4.20 - 5.80 10°6/ul
Hemoglobin 13.2-17.1 gfdL
Hematocrit 39.0-52.0%
MCV 80.0-100.01L
MCH 27.0-340pg
MCHC 29.0 - 36.0 gidL
RDW 11.0-15.0%
Platelets 140 - 440 1073l

4.7
3.71 (L)
13.7
39.1
105.3 (H)
36.9 (H)
35.0

14.5
90 (L)

| 3] 3] 3] [

H

H

Total Protein
Albumin
Bilirubin, Total
Bilirubin, Direct
Alkaline
Phosphatase
AST

ALT

Ref Range &
Units

6.0 - 3.0 g/dL
3.5-4.8g/dL
0.3 - 1.2 mg/dL
=<={1.4 mg/dL

30 - 115 UL

10 - 40 LIL
10 - 40 LIL

7.0
4.0
1.8 (H)
0.8 (H)
122 (H)

162 (H)
43 (H)

Macrocytosis in a heavy drinker = chronic liver disease




Patient presented for routine evaluation. He drinks 8 beers per day. He feels

well. Never misses work. He is on no medication

Ref Range & Units Eef Range &

~ WBC 4.3-10.8 1073l 4.7 nits
~ RBC 4.20 - 5.80 10%6ful 3.71 (L) :: lll};ﬂl Protein 6.0 - 5.0 g/dL 7.0

i ' i 3.5-4.8 g/dL 4.0
~* Hemoglobin 13.2- 171 gidL 13.7 umin 35-438¢g
~~  Hematocrit 19.0-520% 39.1 ~~  Bilirubin, Total 03-1.2 ma/idL 1.8 (H)
~~ MCV 200 - 100.0 L 105.3 (H) ~  Bilirubin, Direct ==0.4 mg/dL 0.8 (H)
~ MCH 27.0-34.0pg 36.9 (H) ~  Alkaline 30 - 115 UL 122 (H)
“ MCHC 29.0 - 36.0 gldL 35.0 . zgt;ﬂphﬂtﬂﬁﬂ — —
~ RDW 11.0-150% 0-40 UL
~  Platelets 140 - 440 1073l ( 90 (L) ) =~ ALT 10 - 40 UL 48 (H)

\_/

Macrocytosis in a heavy drinker = chronic liver disease
Platelets low consistent with sequestration = portal HTN (cirrhotic)




Patient presented for routine evaluation. He drinks 8 beers per day. He feels

well. Never misses work. He is on no medication

¥l U3 3] 3] B3] 3] (%] B3] %

Ref Range & Units Ref Range &
WEBC 43-10.8 1073l 4.7 Units
REBC 4.70 - 5.80 10%6ul 3.71 (L) ~* Total Protein 6.0 - 8.0 g/dL
Hemoglobin 13.2-17.1 gidL 13.7 ~  Albumin 3.5- 4.8 gidL
Hematocrit 9.0 - 52.0 % 39 1 ~~  Bilirubin, Total 03-1.2 ma/idL
MCV 0.0 100.0 7 105.3 (H) ~~  Bilirubin, Direct ==04 mg/idL
MCH 27.0-34.0 pg 36.9 (H) ~  Alkaline 30 - 115 UL
MCHC 29.0- 36.0 g/dL 35.0 hatase
RDW 11.0-150% 14.5 AST 10-40 UL
Platelets 140 - 440 10°3uL 90 (L) ALT 10 - 40 UL

7.0
4.0
1.8 (H)
0.8 (H)
122 (H)

162 (H)
43 (H)

Macrocytosis in a heavy drinker = chronic liver disease
Platelets low consistent with sequestration = portal HTN (cirrhotic)

AST >>> ALT = alcoholic liver disease (normally expect 2:1 but if the shoe fits...)




Patient presented for routine evaluation. He drinks 8 beers per day. He feels
well. Never misses work. He is on no medication

Ref Range & Units Eef Range &
~~ WBC 4.3 -10.8 10°3/uL 4.7 nits
i RBC 4.20 - 5.80 10%6ulL 3.71 '.IL] =i TDtﬂI P.ri:ltE|n 6.0-30 g.'l':“_ 7.0
~* Hemoglobin 13.2-17.1 gidL 13.7 ~  Albumin 3.5- 4.8 g/dL 4.0
~ MCV 200 100.0 1L 105.3 (H) ~~ Bilirybin, Direct ==0.4 moidL 0.8 (H)
~ MCH 27.0-340pg 36.9 (H) ~~¢ Alkaline 30 - 115 UL 122 (H)
~~ MCHC 29.0 - 36.0 gidL 35.0 — _
~ RDW 11.0-150% 14.5 AS 10-40UL 165 (H)
~~  Platelets 140 - 440 1073l 90 (L) =~ ALT 10 - 40 UL 48 (H)

Macrocytosis in a heavy drinker = chronic liver disease
Platelets low consistent with sequestration = portal HTN (cirrhotic)
AST >>> ALT = alcoholic liver disease (normally expect 2:1 but if the shoe fits...)
Alkaline phosphatase = may be elevated in alcoholic liver disease (but not on the USMLE Step One)
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Patient presented for routine evaluation. He drinks 8 beers per day. He feels
well. Never misses work. He is on no medication
Ref Range & Units Ref Range &
WBC 4.3-10.8 1043l 4.7 Units
RBC 4.20 - 5.80 10%6ul 3.71 (L) ~* Total Protein 6.0 - 5.0 g/dL 7.0
Hemaoglobin 13.2-17.1 gidL 13.7 — in 3548 gidl 4.0
Hematocrit 30.0-52 0 % 39.1 =i EilirUb‘in, Total 0.3 - 1.2 mgldL 1.8 (H)
MCV 80.0- 100.0 L 105.3 (H) ~~ Bilirubin, Direct ==0.4 mg/dL 0.8 (H)
MCH 27.0-34.0pg 36.9 (H) = Alkaline 0 - 115 DL
MCHC 29.0 - 36.0 gidL 35.0 Phosphatase
RDW 11.0-150% 14.5 “ AST 10- 40U 165 (H)
Platelets 140 - 440 1073uL 90 (L) =~ ALT 10 - 40 UL 48 (H)

Which of the following most likely explains the
basis of his hyperbilirubinemia?

Mo Q%

Microvesicular steatohepatitis

Lymphocyte-mediated attack of intralobular bile ducts
Fibrosis and stricture formation of intra- and extra-hepatic bile ducts

. Hepatocellular enzyme insufficiency

Ground-glass hepatocytes with fine, cytoplasmic granular inclusions




Patient presented for routine evaluation. He drinks 8 beers per day

well. Never misses work. He is on no medication

. He feels

3] 3] (3] (3] (3] (3] 3 B

WEBC

RBC
Hemoglobin
Hematocrit
MCV

MCH

MCHC

RDW
Platelets

Ref Hange & Units
4.3 -10.8 1043l

4 20 - 5.80 1056/l
13.2-17.1 gfidL
39.0-520%

80.0- 100.0 L
270-340pg
290-35.0 g/dL
11.0-15.0%

140 - 440 1073ulL

4.7
3.71 (L)
13.7
39.1
105.3 (H)
36.9 ([H)
35.0

14.5
90 (L)

| 3] ] 3] (3

H

H

Total Protein
Albumin

Bilirubin, Total
Bilirubin, Direct

Alkaline
Phosphatase
AST

ALT

Ref Range &
Units

6.0 - 3.0 g/dL
3.5-4.8g/dL
0.3 - 1.2 mg/dL
=<={1.4 mg/dL

30 - 115 UL

10 - 40 LIL
10 - 40 LIL

7.0
4.0
1.8 (H)
0.8 (H)
122 (H)

169 (H)
48 (H)

0.8/1.8 = 0.4

Gilbert’s Syndrome (unconjugated hyperbilirubinemia)

Mo Q%

Microvesicular steatohepatitis

Lymphocyte-mediated attack of intralobular bile ducts
Fibrosis and stricture formation of intra- and extra-hepatic bile ducts

. Hepatocellular enzyme insufficiency

Ground-glass hepatocytes with fine, cytoplasmic granular inclusions




Ref Range & Units Eef Range &
=~ WBC 4.3 - 10.8 10%3/uL 4.7 nits
~~ RBC 4 90 - 580 10°6# ~~ Total Protein 6.0 - 3.0 gidL 7.0

420 - 5.80 10°6/uL 3.71 (L) _ g
~~  Hemoglobin 13.2-17.1 gidL 13.7 ~ Albumin 3.5-4.8g/dL 4.0
e MCU £0.0 - 100.0 f 105.3 iH] == Eilirl.lbin, DirE[:t ‘=:=|:|.4 |‘-|g'ldL l] . H tH}
~~ MCH 27.0-340pg 36.9 (H) =~ Alkaline 30 - 115 UL 122 (H)
~ MCHC 29.0- 36.0 gfdL 35.0 . Phosphatase |
~ RDW 11.0-150% 14.5 AST 10 - 4D UL 16% (H)
~~  Platelets 140 - 440 1073l 90 (L) =~ ALT 10 - 40 UL 48 (H)

Gilbert’s Syndrome (unconjugated hyperbilirubinemia)
0.8/1.8 = 0.4

All the other causes would be associated with conjugated hyperbilirubinemia
(direct/total ratio >50%)

mo Q%>

Microvesicular steatohepatitis: Alcoholic liver disease (usually described with Mallory bodies)

Lymphocyte-mediated attack of intralobular bile ducts: Primary Biliary Cholangitis

Fibrosis and stricture formation of intra- and extra-hepatic bile ducts: Sclerosing Cholangitis

. Hepatocellular enzyme insufficiency

Ground-glass hepatocytes with fine, cytoplasmic granular inclusions: Hepatitis B (with surface antigen inclusions)




Ref Range & Units Beftﬁaﬂge &
ady 43108 1083l . nits
e “:BBE i;,:,:I;:,;,.311,:,1,5|:-._|_ 2.11 (L) ~* Total Protein 6.0 - 3.0 gidL 7.0
e ; 25471 ah ~*  Albumin 3.5-48g/dL 4.0
5 ﬂz::.ﬂzmn 1j1ud ;2: -~ Bilirubin, Total 0.2 1.2 ma/dL 1.8 (H)
-~ MCV 200 100.0 1L 105.3 (H) ~~ Bilirubin, Direct ==0.4 mg/dL 0.8 (H)
“~ MCH 27.0-34.0 pg 36.9 (H) i ﬁch?r!inl'neatase 30 - 115 UL 122 (H)
e O Al
5 RoW B “AST 169 (m)
~  Platelets 140 - 440 103/l 90 (L) ~ ALT 10 - 40 UL 48 (H)

Gilbert’s Syndrome (unconjugated hyperbilirubinemia): insufficiency of UGT involved in conjugation

Sinusoidal Hepatocyte Canalicular
membrane membrane

GST ? Rotor’s
UDPGA UDP
Carrier \J
protein B » BG DJS
UGT A,

Gilbert syndrome
CN type |
CN type Il




Ref Range & Units Ref Range &
~~ WBC 4.3-10.8 103l 4.7 Units
~~ RBC 4.20 - 5.80 10%6/ul 3.71 (L) ~* Total Protein 6.0 - 5.0 g/dL 7.0
~~ Hemoglobin 13.2 - 17.1 ghdL 13.7 “* Albumin 3.5- 4.8 g/dL 4.0
-~  Hematacrit 250570 % 39.1 ~~ Bilirubin, Total 03-12mg/dL 1.8 (H)
~ MCV 200 - 100.0 L 105.3 (H) ~~ Bilirubin, Direct  ==0.4 mg/dL 0.8 (H)
~~ MCH 27.0-340pg 36.9 (H) ~~  Alkaline 30 - 115 UL 122 (H)
“~ MCHC 29.0 - 36.0 gidL 35.0 Phosphatase
- RDW 11.0- 150 % 14.5 “ AST 10 -40UL 165 (H)
~~  Platelets 140 - 440 1073l 90 (L) =~ ALT 10 - 40 UL 48 (H)
. , . e . .
Gilbert’s Syndrome (unconjugated hyperbilirubinemia) S Hepatocyte S
0.8/1.8 = 0.4 membrane membrane
- GST ? Rotor’
Ref Range & Units Value oo
Total Protein 6.0 - 8.0 gidL 7.0
Albumin 35-4.5 gldL 4.5 UDPGA UDP
Bilirubin, Total 0.3-1.2 mgldL 1.7 (H) Carrer ~—7 3
Bilirubin, Direct ==0.4 mg/dL 0.2 protein
. - _ UGT, A,
Alkaline Phosphatase 20- 115 UL &0
Gilbert syndrome
CN type |
CN type Il

Repeat fasting value following 6 weeks of alcohol cessation

DJS
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