
biochemistry

tests

liver
function
tests

1. Serum Bilirubin

- conjugated vs unconjugated reflects abnormalities of 
processing or obstruction to flow

- knowing the fraction of unconjugated vs conjugated helps

to distinguish pre-, intra- and post-hepatic causes of jaundice:
(i) unconjugated:

- phyiological (neonatal)
- Gilbert's syndrome (glucuronyl transferase deficiency)

- haemolysis

- resorption of haematoma
(ii) conjugated:

- 'ICU jaundice' - part of multiorgan dysfunction syndrome related

to cytokines
- drugs causing cholestasis (eg flucloxacillin, chlorpromazine, 

prochlorperazine)

- total parenteral nutrition
- cirrhosis

- right heart failure

- hepatitis (ischaemic, toxins, drugs, infections)
- tumour (metastases, hepatoma)

- obstructed biliary tree (gallstones, sludge, pancreatic or bile duct tumour,

sclerosing cholangitis, porta hepatis lymph nodes, choledochal cyst, biliary
atresia, post-surgical strictures)

2. Transaminades:

- massive increases in transaminases are seen in ischaemic & toxic hepatitis
- alcoholic hepatitis (AST is 1.5-2xs greater than ALT - reverse ratio in other

caues of hepatitis)
- GGT/ALP may be elevated first early in the insult

- transaminases may be minimally elevated in cirrhosis

(i) aspartate aminotransferase (AST)
- released from liver, heart (eg AMI), skeletal muscle (eg rhabo) & brain

(ii) alanine aminotransferase (ALT)

- released from liver & muscle

3. Gamma glutamyl transpeptidase (GGT)

- released from liver (in bile), pancreas & kidneys

- increased with cholestasis but also any type of liver injury
- isolated increases may reflect moderate alchol consumption (eg 3-4 drinks/day)

4. Alkaline phosphatase (ALP)
- released from liver (in bile) & bone

- isolated increases are seen with late pregnancy, Paget's disease, bone growth or 

injury (including metastatic malignancy) & primary biliary cirrhosis

5. Lactate dehydrogenase (LDH)

- increased levels reflect ischaemic or necrotic tissue in any part of the body - ischaemic
liver injury, ischaemic bowel, haemolysis, pneumonia, myocardial infarction, rhabdomyolysis

6. albumin

- reduced in acute & chronic inflammatory states, nephrotic syndrome, severe malnutrition &
liver disease, protein losing enteropathies and normal pregnancy (dilution)

7. ammonia:
- variable increases occur in hepatic encephalopathy

- may aid in diagnosis or altered conscious state of unclear cause

- increases in urea cycle disorders

short
synacthen
test

- baseline ACTH and cortisol are measured, with cortisol levels at 30-60 minutes

after injection of a 250mcg iv bolus of synthetic ACTH (synacthen).  The cortisol
level measured is the total (ie free & albumin-bound cortisol)

- the criteria for an intact adrenal response are:

(i) basal cortisol level >200nmol/L
(ii) cortisol increases by at least 250nmol/L or 2-3xs baseline

(iii) final cortisol levels of at least 550nmol/L

thyroid
function

tests

1. euthyroid:

- normal T4, T3 & TSH levels
2. hyperthyroidism:

- increased T4 & T3 levels

- increased TSH if secondary to hypothalamic-pituitary disease
- decreased TSH if primary thyroid disease

3. hypothyroidism:

- reduced T4 and T3 levels
- decreased TSH level if secondary to hypothalamic-pituitary disease

- increased TSH level if primary thyroid disease

4. euthyroid sick syndrome:
- low total T3 level, normal / low T4 & TSH levels, increased reverse T3

- present in severe non-thyroidal illness

- TSH level low for reduced T3 level but increased T3 receptors maintain
euthryoid state

- TSH secretion decreased by starvation, stress, cytokines & drugs (eg dopamine,

steroids & opioids)
5. euthyroid hyperthyroxinaemia:

- increased T4 level with variable T3 & TSH levels

- increased peripheral conversion of T4 to T3
- caused by drugs (eg amiodarone), hyperemesis, acute psychiatric illness & 

hyponatraemia

tumour
markers

General:

- these tests are more useful when used to assess response to therapy rather than when 
used as diagnostic agents

1. alpha fetoprotein:

- increased in hepatocellular carcinoma, germ cell tumours & pregnancy
2. CA-19.9:

- increased in pancreatic, colorectal & cholangiocarcinoma

3. CA-125 & CA-72.4:
- increased in ovarian tumours

4. carcinoembryonic antigen:

- increased in colorectal, liver, lung, breast, cervix, pancreatic, thyroid & bladder cancers
5. human chorionic gonadotrophin:

- increased in testicular & trophoblastic tumours & pregnancy

6. prostate specific antigen:
- increased in prostate cancer, prostatitis & benign prostatic hypertrophy

7. calcitonin:
- increased in thyroid medullary carcinoma

8. neuron-specific enolase:

- increased in neuroblastoma and small cell lung carcinoma

other
tests

Glycosylated haemoglobin A1c (HbA1c):

- surrogate marker for blood glucose levels reflecting average 
glucose control over the preceeding 4 weeks to 3 months

Angiotensin-converting enzyme is elevated with:
(i) sarcoidosis

(ii) lymphoma

(iii) pulmonary tuberculosis
(iv) silicosis

(v) asbestosis

BNP:
- elevated in heart failure in proportion to severity & correlates with mortality

Beta-2 transferrin:
- a marker for CSF fluid leak

C-reactive protein:

- an acute phase protein which is non-specifically elevated in acute & chronic
inflammatory conditions, malignancies, infarction, autoimmune & connective

tissue disorders, pregnancy & oral contraceptive pill usage
- other acute phase reactants that rise are complement, coagulation factors,

fibrinogen, proteinase inhibitors, metal binding protein (haptoglobin, ceruloplasmin),

& superoxide dismutase
- albumin, pre-albumin & transferrin fall as an acute phase response

iron
studies

1. iron deficiency:

- low serum iron & ferritin with high total iron binding capacity
2. chronic infection & inflammation:

- low or normal serum iron levels with high ferritin & reduced total iron binding capacity

3. haemochromatosis:
- high serum iron & ferritin levels with low total iron binding capacity

4. sideroblastic anaemia:

- high serum iron level with low total iron binding capacity

Procalcitonin:

- high levels are seen in severe bacterial infections & sepsis
- helps differentiate infectious & non-infectious SIRS

- minor increases are seen with localised bacterial infections, viruses,

infarction, autoimmune & chronic inflammatory conditions

C1-esterase:

- deficient in hereditary angioneurotic oedema

Plasma pseudocholinesterase:

- reduced in liver dysfunction, organophosphate poisoning, pregnancy, hereditary 

deficiency and with plasmapheresis


