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CASE REPORT
A woman with generalised weakness, 
hypokalaemia, and metabolic acidosis
A 31 year old woman presented with generalised weakness 
and muscle pain a week after having a flu-like illness, which 
had resolved completely. She had no diarrhoea, vomiting, 
urinary symptoms, joint pains, rashes, dry eyes, or dry mouth. 
Her medical history was unremarkable. Physical examination 
showed that she was well hydrated. Blood pressure was 
102/55 mm Hg, pulse rate 88 beats/min. Muscle strength was 
4/5 and 0/5 in the flexor muscle groups and 1/5 and 4/5 in the 
extensor muscle groups of the upper limbs and lower limbs, 
respectively. Deep tendon reflexes were brisk in the upper and 
lower limbs. No sensory deficit was found and the Babinski 
reflex test was negative. The rest of the physical examination 
was unremarkable.

Initial blood results were sodium 141 mmol/L (normal range 
135-145), potassium 1.7 mmol/L (3.5-5.0), chloride 118 
mmol/L (98-110), carbon dioxide 14 mmol/L (21-30), anion 
gap 11 mmol/L (10-20), urea 5.4 mmol/L (3.0-7.1), creatinine 
69 µmol/L (60-130), creatine kinase 320 U/L (30-135). Urine 
results were pH 7.00 (5.0-8.0), sodium 47 mmol/L, potassium 
13.2 mmol/L, chloride 52 mmol/L, calcium 1.50 mmol/L, 
and creatinine 3.9 mmol/L. Arterial blood gases on room 
air showed pH 7.31 (7.35-7.45), partial pressure of carbon 
dioxide 26 mm Hg (33-45), partial pressure of oxygen 111 mm 
Hg (75-100), bicarbonate 15 mmol/L (22-26), and base excess 
−12.1 mmol/L (−2.5 to 2.5). Erythrocyte sedimentation rate 
was 106 mm in the first hour (0-20). Complete blood count, 
thyroid function tests, and liver panel were normal.

She had a polyclonal increase in gammaglobulins 24.5 g 
(6.0-18.0), IgG of 27.90 g (5.52-17.24), but normal IgA and IgM. 
Antinuclear antibodies were positive at 1:320, with a finely 
speckled staining pattern. Anti-smooth muscle antibodies were 
positive to a titre of 1:20. Anti-double stranded DNA antibodies 
were negative. She was positive for anti-Ro/SSA antibodies but 
negative for anti-La/SSB antibodies.

Renal ultrasound showed a stippled echogenic pattern of the 
renal pyramids related to nephrocalcinosis and small stones in 
the lower pole of the right kidney.

Parathyroid hormone was 1.92 ng/L (1.3-6.8); 
25-hydroxyvitamin D3 59 nmol/L (25-250), rheumatoid factor 
72 IU/mL (0-15), and caeruloplasmin 255 mg/L (200-600). 
Anti-cyclic citrullinated peptide antibodies were negative.
1 What is the cause of hypokalaemia in this patient?
2 What is the underlying cause of the metabolic 

abnormality?
3 How would you treat this patient?
Submitted by H U Rehman
Cite this as: BMJ 2012;344:e2545

PICTURE QUIZ Multiple annular lesions on the legs

A 65 year old woman presented with a six week history of an asymptomatic eruption on 
her thighs. She described a “50 pence” sized area of redness on her right thigh that had 
gradually expanded in size. Within two weeks of the initial lesion, a second expanding 
area of erythema developed on the left thigh. She was systemically well, with no fevers, 
lethargy, or arthralgia. Her only medical history of note was breast carcinoma, which had 
been treated with a mastectomy, and she had been taking oral tamoxifen for six months. 
When the eruption first occurred in the summer, she was on holiday in the Limousin 
region of France (a woodland area), although she did not remember having tick bites. 
On examination, three 15-20 cm non-scaly patches with a macular erythematous edge 
were noted on her thighs (fig).
1 What is the most likely diagnosis?
2 What other systems may be affected by this disease?
3 How is it treated?
Submitted by Collette McCourt, Cliona Feighery, and Kevin McKenna
Cite this as: BMJ 2012;344:e2832

Researchers investigated recent trends 
in the use of bariatric surgery in England. 
In particular, they examined the surgical 
techniques used and factors influencing 
postoperative outcomes. A population 
cohort study was performed. All adult 
NHS patients with a primary diagnosis 
of obesity and who had undergone a 
primary elective bariatric procedure 
(gastric bypass, gastric banding, or sleeve 
gastrectomy) in England between April 
2000 and March 2008 were included. 
The main outcome measures included 
mortality at 30 days and at one year 
after surgery, unplanned readmission to 
hospital within 28 days, and duration of 
stay in hospital.

In total, 3191 gastric bypass, 3649 
gastric band, and 113 sleeve gastrectomy 
procedures were done. A significant 

difference was reported between surgical 
procedures in the median length of stay 
(gastric bypass: 5 days (interquartile 
range 3-7 days); gastric banding: 2 (1-3); 
sleeve gastrectomy 4 (3-7); P<0.001). A 
non-parametric test was used to compare 
groups in length of hospital stay, as 
distributional assumptions could not be 
made.

Which one of the following statistical tests 
was most likely used to compare length of 
hospital stay in the three groups?
a) Analysis of variance (ANOVA)
b) Friedman two way ANOVA by ranks
c) Kruskal-Wallis test
d) Wilcoxon rank sum test
Submitted by Philip Sedgwick
Cite this as: BMJ 2012;344:e3354

STATISTICAL QUESTION 
Non-parametric statistical tests for independent groups: 
numerical data
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