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PULMONARY PUZZLES

A surprising cause of polycythaemia
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CASE PRESENTATION
A 48-year-old man was referred to the outpatient
clinic because of fatigue and an elevated haemoglo-
bin level of 19.4 g/dL. His relevant medical history
only revealed psychosis. He had quit cigarette
smoking for several years. His daily medication
schedule consisted of valproic acid 1500 mg, que-
tiapine 400 mg and lormetazepam 1 mg daily.
There were no clinical abnormalities besides a body
mass index of 28.3 kg/m².
Since primary erythrocytosis was not excluded

initially, venesections were performed three times.
Meanwhile, diagnostic work-up took place. Serum
erythropoietin levels and V617F JAK-2 mutation
were normal. Red blood cell mass nuclear scintig-
raphy showed an absolute elevation in red blood
cell mass. Bone marrow examination, chest X-ray,

abdominal ultrasound and functional cardiopul-
monary evaluation were non-diagnostic.
Because of fatigue and significant weight gain, a

polysomnography was performed, showing moder-
ate obstructive sleep apnoea with an apnoea–hypop-
noea index of 19/hour of sleep. Oxygen desaturation
below 90% occurred during 74 min, with an abso-
lute minimum of 86%. Following regulations in our
country, CPAP therapy was not reimbursed.
Therefore, we opted for conservative treatment with
weight loss, which was hard to achieve. His polycy-
thaemia persisted despite his efforts.

QUESTION
What is the missing element in his medical record
and what would be your next investigation to com-
plete the diagnosis?
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ANSWER
After a more profound history taking, we found out that he was
a regular water pipe smoker, smoking about 90 min/day.
Carboxyhaemoglobin ratio proved to be 13.7% on arterial
blood gas analysis (normal range for heavy smoker: 7%–9%). A
patient-tailored smoking cessation programme was offered and
the patient succeeded in quitting smoking with the aid of a
trained psychologist and an electronic cigarette. Following
smoking cessation, haemoglobin levels returned within normal
limits (figure 1).

DISCUSSION
Secondary polycythaemia has a wide range of possible aetiolo-
gies, among which smoker’s polycythaemia has been discovered
decades ago.1 In the Western world, smoking is usually under-
stood as cigarette or cigar smoking. However, water pipe
smoking has increasing user rates in Western countries.2

In our case, only a more profound history taking revealed his
actual smoking habits. The patient saw no harm in his smoking
behaviour. Yet, several epidemiological and other studies
suggest otherwise.3 The significant lowering of haemoglobin

concentration and expired carbon monoxide measurements
after successful smoking cessation, suggest a causal link between
water pipe smoking and polycythaemia in our patient. In litera-
ture, we found two case reports with similar findings to ours.4 5
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Figure 1 Evolution of serum haemoglobin (g/dL, black line) and expired carbon monoxide (ppm, grey line) concentration over time.
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