
Case 7.3 

A 58 - year - old man saw his GP for review of his hypertension. He 

mentioned problems with impotence and decreased 

libido, which he ascribed to his anti - hypertensive medication  

(alpha-blocker), having read the package insert containing 

information for patients. However, further questioning revealed that the 

patient was now shaving only once a week. 

Examination revealed pallor and loss of axillary and pubic hair. The results 

of baseline blood tests were as follows: 

           Serum Result           Reference range 

Cortisol        90                       160 – 565 nmol/L 

TSH             0.3                      0.2 – 4.5 mU/L 

FT4              8                         9 – 21 pmol/L 

Testosterone 4                         10 – 30 nmol/L 

LH               1.0                       1.5 – 9.0 U/L 

FSH             0.9                       1.5 – 9.0 U/L 

Prolactin       40                        ≤500 mU/L 

What do these results show? What further investigations are required? 

Comments: The history, physical signs and hypofunction of multiple 

endocrine glands suggest hypopituitarism. In the presence of the other 

biochemical fi ndings and the pallor, primary adrenal failure is unlikely to 

be the cause of the low plasma [cortisol]. This is due to ACTH defi ciency. 

The thyroid function tests show insuffi ciency secondary to pituitary 

insuffi ciency, and the low gonadotrophins and testosterone confi rm 

secondary gonadal failure. 

The biochemical results are suffi ciently informative, and further 

biochemical investigation are not needed, although plasma [ACTH] or a 



Synacthen test could be used to confi rm ACTH defi ciency. Radiological 

investigation of the pituitary 

using computed tomography (CT) or MRI scanning is indicated. The 

patient can be treated with cortisol and, in due 

course, thyroxine and testosterone. Although there is nothing in the history 

to suggest posterior pituitary insuffi ciency 

(diabetes insipidus), this may be unmasked by cortisol treatment. The 

patient may need investigation using a water deprivation test. 

Case 10.1 

A 17 - year - old boy was investigated for delayed onset of puberty. There 

was nothing of note in his medical history, and 

he had not been receiving any drugs; his 14 - year - old brother was already 

more advanced developmentally. The patient 

was on the twenty - fi fth centile for height, and had poorly developed 

secondary sexual characteristics. There were no signs of endocrine 

disturbances. However, it was noticed that the patient had a poor sense of 

smell. 

 Hormone investigations on blood samples gave the following results: 

 

 

 

 

 

 

 

 

 

 



               Serum Result               Reference range 

LH               1.2                             1.5 – 9.0 U/L 

FSH             ≤0.5                           1.5 – 9.0 U/L 

TSH             1.3                             0.2 – 4.5 mU/L 

FT4              17                              9 – 21 pmol/L 

Prolactin       200                           ≤500 mU/L 

Testosterone   2                             10 – 30 nmol/L 

Cortisol (8 am) 500                        160 – 565 nmol/L 

How would you interpret these results in light of the patient ’ s history and 

clinical fi ndings? 

Comments: The fi ndings suggest that the patient had hypogonadotrophic 

hypogonadism as the sole endocrine abnormality, 

but a combined test of pituitary functional reserve would be worth 

considering; it would provide information 

about growth hormone. The lack of a sense of smell is typical of Kallmann 

’ s syndrome, in which there is an 

isolated defi ciency of GnRH. Stimulation with exogenous GnRH can be 

used both diagnostically and as treatment, but 

usually puberty is induced in these patients with sex steroids. 

 

 

 

 

 

 

 

 

 



  

§  About 1 mg of dietary iron is absorbed daily. This is transported in 

blood in transferrin, and stored mainly as ferritin and haemosiderin. 

§  Most of the body iron is present in haem. 

§  The best routine measure of iron stores is serum [ferritin]. 

§  Serum [iron] is of limited diagnostic value on its own, except in acute 

poisoning. 

§  Iron - defi ciency anaemia is common and may be due to inadequate 

dietary iron, malabsorption or excessive blood 

§ losses. 

§ Iron overload is rarer. It may be due to excessive iron intake or 

administration, or a genetically determined increase in 

§ iron absorption (haemochromatosis). 

§ The acute porphyrias are potentially life threatening. Acute attacks are 

associated with the appearance of PBG in urine. 

§ The differential diagnosis of the porphyrias depends on the pattern of 

overproduction of haem precursors. 

§  Lead inhibits several stages in porphyrin synthesis. However, blood 

lead is the measurement of choice in suspected 

§ lead poisoning. 

§  Abnormal forms of the major haem protein, Hb, may interfere with 

blood O 2 transport. 

 

 

 

 

 



Case 17.1 

Two sisters, whose mother had recently received a diagnosis of 

haemochromatosis, were referred to a haematologist for 

assessment of their iron status and genetic testing. Both were well and 

asymptomatic. Initial biochemical fi ndings were as follows: 

                             Serum Patient 1    Patient 2      Reference range 

Ferritin                           162                   668              150 g/L 

Iron                                 33                    43                  10 – 28 mol/L 

Transferrin                      1.7                    2.1                 2.0 – 4.0 g/L 

Transferrin saturation      74                     78                   15 – 50% 

What would you consider to be the iron status of each sister? 

Comments: Chromosomal analysis indicated that both sisters were 

homozygous for the C282Y mutation. The younger sister, aged 32 (patient 

2), showed clear evidence of increased iron stores with an elevated serum 

[ferritin], [iron] and transferrin saturation. She was subsequently treated by 

regular therapeutic phlebotomy. In contrast, the ferritin concentration 

suggested that the iron stores were only marginally increased in the elder 

sister, aged 40 (patient 1). Interestingly, this sister had been a regular blood 

donor for a number of years and had thereby protected herself from iron 

overload. No active treatment was necessary and she was subsequently 

reviewed on a regular basis. 

 

 

 

 

 

  



Keypoints 

§ In humans, urate is the main end - product of nucleic acid and purine 

metabolism. 

§ Urate in plasma and tissue fl uids is close to the limit of its solubility. 

§ Urate is mainly excreted in the urine. 

§ Serum urate may rise due to either increased production (e.g. 

increased cell turnover) or decreased renal excretion (or 

§ a combination of both). 

§ Gout is characterised by arthritis due to an infl ammatory reaction to 

the deposition of urate crystals in joints. Urate 

§ may be deposited in connective tissue elsewhere, and urate renal 

stones may also form. 

§ Primary gout tends to be familial and most individuals demonstrate a 

reduced renal excretion without overt kidney 

§ disease. Rare inborn errors of urate formation may cause primary 

gout. The term secondary gout is applied to other 

§ disorders in which an increase in serum [urate] is a complication of 

the disorder itself. 

§ Treatment depends upon the use of drugs to reduce infl ammation in 

the acute attack and drugs which lower serum [urate] in the chronic 

phase. 

§ Hypouricaemia is relatively unusual but has raised interest in a 

possible anti - oxidant function of urate. 

 

 

 

 

 



Case 18.1 

Whilst authorizing clinical results prior to release to the wards, the clinical 

biochemist on duty was surprised to fi nd a serum [urate] level which was 

extremely low (undetectable in the laboratory analyzer). Initially, she felt 

that this must have been an analytical error and asked for the result to be 

repeated. Again, the serum [urate] was undetectable. She rang up the 

haematology ward to discuss this result with the Specialist Registrar. Can 

you suggest a likely explanation for this fi nding? 

Comment: it turned out that the patient had an acute lymphoblastic 

anaemia which was being actively treated. In anticipation of possible 

problems arising from the excessive formation of urate (as a consequence 

of massive cell lysis), the patient was on treatment with rasburicase. This is 

a genetically engineered urate oxidase which converts uric acid to the 

water - soluble allantoin. It is so effective as to reduce the serum [urate] to 

virtually undetectable levels, hence the laboratory 

fi nding which was a correct analytical result! 

 

Case 18.2 

A 48 - year - old hospital manager was admitted with severe colicky pain in 

his lower left lumbar region and an associated history of haematuria. He 

was overweight with a blood pressure of 165/105. Serum lipids on the 

admission sample showed triglyceride levels of 5.2 mmol/L, a total 

cholesterol of 7.2 mmol/L and a HDL cholesterol of 0.8 mmol/L. Serum 

calcium was normal but the urate was 0.75 mmol/L. Further questioning 

revealed an episode of severe pain in his fi rst metatarso - phalangeal joint 

of his left foot while holidaying in Spain. This was treated while abroad and 

resolved after a few days but he could not recollect what treatment had 

been given. What is the likely cause of this man ’ s condition? 



Comment: The clinical history here, together with the high serum urate 

level, all point towards the diagnosis of primary gout. The fi rst metatarso - 

phalangeal joint is the most common to be involved in fi rst attacks of gout. 

The acute joint pain itself coincides with the time the patient was on 

holiday and possibly overindulging in alcohol and rich foods which may 

well have precipitated the initial episode. The high serum urate is likely to 

be longstanding and has led to the formation of renal stones. A history of 

severe lumbar pain, colicky in nature, and associated with haematuria is 

classical for renal colic. Where possible, examination of any stones passed 

or removed should be undertaken to confi rm that these are composed of 

uric acid. There is a known association of gout with hyperlipidaemia, 

particularly a raised triglyceride. Additionally, associations with 

hypertension, obesity. 

 

Case 19.1 

A 43 - year - old woman was referred to the neurologists by her GP. She 

had complained of a severe headache that had 

started suddenly 2 days earlier. The possibility of an SAH was considered 

but a CT scan did not reveal any evidence of subarachnoid blood. A lumbar 

puncture was performed and a sample of CSF was sent to the laboratory for 

spectroscopic examination. 

The following trace was obtained: 

What do these results show? 

Comments: This trace shows that oxyhaemoglobin with a maximum 

absorbance at 414 nm was present in the CSF specimen received by the 

laboratory. However, the net bilirubin absorbance was within normal limits. 

If present in signifi - cant quantities, bilirubin would have been apparent as 

a shoulder on the oxyhaemoglobin peak between approximately 



425 and 500 nm. Since this sample was taken 48 h after the onset of the 

headache, bilirubin should have been present if an SAH had occurred. The 

presence of oxyhaemoglobin alone is of doubtful signifi cance and is likely 

to refl ect in vitro haemolysis of red cells introduced into the sample at the 

time of collection. The patient was discharged and remained well, although 

the cause of the headache was not established.  

 

Keypoints 

§ Therapeutic drug monitoring is required for drugs with a narrow 

therapeutic window, such as aminoglycoside antibiotics, 

phenytoin, carbamazepine, digoxin, lithium and ciclosporin. The time 

of the last dose of the drug should always 

be given. 

§ Paracetamol overdose is common, and may cause potentially fatal 

liver damage. Treatment with IV N - acetylcysteine 

is likely to be effective if started within 12 h of the overdose. Plasma 

[paracetamol] should be measured in patients who 

have taken paracetamol, either alone or in combined formulations, or 

unidentifi ed tablets, and in all unconscious 

patients. 

§  Salicylate overdose often causes nausea, vomiting and increased 

respiration. Dehydration and acid – base disturbances 

are common. If plasma [salicylate] is 3.6 mmol/L, treatment with oral 

activated charcoal and IV sodium bicarbonate or 

haemodialysis may be required to increase the rate of elimination of 

the drug. 

§ In suspected poisoning with methanol or ethylene glycol, urgent 

measurement of these substances is required. 



§ Urinary tests for [drugs of abuse] are often required in order to 

monitor compliance in drug addicts on treatment and 

in employment screening. 

Case 20.1 

A 19 - year - old student was admitted to an A & E department after calling 

his doctor to state that he had taken an overdose 

of aspirin 3 h previously. On admission, it was found that he had been 

vomiting and was now hyperventilating. The 

following results for blood tests were found: 

                  Serum Result               Reference range 

Urea               7.3                               2.5 – 6.6 mmol/L 

Na                 140                               135 – 145 mmol/L 

K +               3.3                                 3.6 – 5.0 mmol/L 

Total CO 2    10                                  22 – 32 mmol/L 

Salicylate     3.8 mmol/L 

Paracetamol Not detected 

Comment on these results. 

Comments: The results and presenting features are consistent with a 

salicylate overdose. There is an acidosis, and salicylate is present in plasma. 

Paracetamol was measured, as some preparations of salicylate also contain 

paracetamol. The patient was treated conservatively, and made a full 

recovery. 

Case 20.2 

A 23 - year - old woman was admitted to an A & E department after being 

found by a fl atmate lying unconscious on her bed. Next to the patient was 

an empty bottle of vodka, and on the bedside table there was a bottle of 

paracetamol tablets that appeared about half - full. The patient had appeared 

normal when seen by the fl atmate 6 h earlier. On admission, the patient ’ s 



breath smelt strongly of alcohol, and the plasma paracetamol level was 

found to be 105 mg/L. Liver function tests were normal, as was the PT. 

Comment on these results, and also on what treatment should be given. 

Comments: The patient had taken a paracetamol overdose with vodka. The 

time of the paracetamol overdose was not known accurately, and the patient 

was therefore treated with IV N - acetylcysteine. 

No abnormalities were found in liver function tests on admission. Plasma 

ALT activity showed a transient increase over the next few days, with 

levels peaking at 400 U/L and then gradually falling back to reference 

values. These results indicate that some mild degree of liver damage had 

occurred. 

Keypoints 

Paediatrics 

● In the neonatal period, particularly in premature babies, jaundice, 

hypoglycaemia and hypocalcaemia are common. 

These often differ in origin and treatment from the corresponding adult 

conditions. 

● Some inherited metabolic disorders, notably PKU, are diagnosed by 

newborn screening; others require a staged biochemical investigation 

protocol. 

● Family studies and genetic counselling absolutely depend on a defi nitive 

diagnostic test result, as does pre - natal 

diagnosis. 

● Pre - natal diagnosis of some inherited metabolic diseases is possible by 

chorionic villus sampling and DNA or enzyme 

analysis. 

● When an inherited abnormality is found, the whole family may need to be 

investigated to diagnose additional affected 



children. 

● During early childhood, failure to thrive and short stature may be due to 

treatable biochemical abnormalities. 

Geriatrics 

● In old age, multiple pathology in one individual is common. Furthermore, 

some disorders tend to present in an atypical 

fashion or to be asymptomatic. 

● There may be a case for more widespread use of screening programmes 

to detect inadequate nutrition, diabetes mellitus, 

and bone and thyroid disease. 

 

Case 21.1 

A female baby born at 38 weeks by normal vaginal delivery was discharged 

breastfeeding after 24 h. She was re - admitted 

to the hospital after 5 days with marked jaundice (total bilirubin 390 mol/L; 

direct bilirubin 75 mol/L). She was 

given light therapy but, despite this, after 6 weeks the jaundice persisted 

(total bilirubin was 190 mol/L and direct bilirubin 

was 80 mol/L). ALT was slightly raised at 60 U/L but GGT was markedly 

elevated at 600 U/L. What might be the 

differential diagnosis? 

Comments: The baby has prolonged conjugated hyperbilirubinaemia. The 

differential diagnosis is between infection, inherited metabolic disorder and 

a biliary tree abnormality. Further investigations showed no evidence of 

infection. 

Urinary reducing substances were negative, as were urinary organic acids 

and amino acids. Thyroid function tests and serum cortisol were normal. 

Ultrasound of the liver demonstrated a small gallbladder. Further imaging, 



liver biopsy and laparotomy confi rmed a diagnosis of extra - hepatic 

biliary atresia. The baby was treated surgically by Kasai 

hepatoportoenterostomy. 

Early diagnosis of this disease is very important. If surgery is performed 

before the baby is 2 months old, success is much more likely. For this 

reason, all infants who are jaundiced after the age of 4 weeks should be 

evaluated for biliary atresia if other causes cannot be found. 

 


