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a b s t r a C t 

although anecdotal reports pointing to the occurrence of 
episodes of shortness of breath due to prednisone use have 
been published, systematic evidence is lacking. in this 
manuscript we report on an n=1 trial in a patient using 
prednisone for polymyalgia rheumatica. With this approach 
we can confirm that prednisone may cause episodes of 
dyspnoea and we provide potential explanations for this 
side effect. 
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i n t r o d U C t i o n

Prednisone has been used effectively in many diseases 
and is prescribed frequently by many doctors. Prednisone 
is known to cause many side effects. Its use may lead to 
the development of diabetes mellitus, osteoporosis and 
myopathy in skeletal muscles and in muscles involved 
in respiration.1 Although many patient stories on the 
internet describe that use of prednisone may lead to 
transient episodes of shortness of breath accompanied by 
hyperventilation, this has not been described in medical 
literature. Through a so-called N-of-1 study we describe an 
association between prednisone and shortness of breath. 

C a s e  r e P o r t

A 71-year-old woman complained of pain in the upper and 
lower extremities. She had difficulty in combing her hair 
and the pain was associated with extreme tiredness and 
morning stiffness. A diagnosis of polymyalgia rheumatica 

(PMR) was made. Her complaints decreased shortly after 
high dosages of prednisone. 
A few weeks after starting prednisone the patient 
complained of shortness of breath at rest and on mild 
exertion. The patient had the feeling that she could not 
inhale enough oxygen. Her past history was uneventful 
and she had smoked cigarettes until 32 years ago (about 
20 pack-years). 
During a routine outpatient visit (with use of 20 mg 
prednisone a day) the patient had a breathing frequency 
at rest of 26 per minute. Blood gas analysis showed a 
respiratory alkalosis (pH 7.63; pCO

2
 17 mmHg; HCO

3
- 

17.4 mmol/l and pO
2
 132 mmHg (table 1; normal values). 

A possible cardiac cause was excluded after a thorough 
cardiological examination (ECG, echocardiogram, 
cardiac MRI and coronary angiography were normal). 
A pulmonary cause was also considered unlikely 
(X-thorax, lung function test, exercise testing and right 
catheterisation were all normal). All the tests were 
performed while she was taking prednisone.
Her breathlessness decreased when the dose of prednisone 
was lowered. When she had an exacerbation of the PMR it 
was always necessity to increase the dose of prednisone, 
as the other therapeutic options, such as non-steroidal 
anti-inflammatory drugs and methotrexate, were unable 
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table 1. Normal values blood gas

pH 7.35 – 7.45

pCO
2

35 – 45 mmHg

pHCO
3-

22 – 26 mmol/l

BE -2.0 – 3.0 mmol/l

pO
2

75 – 100 mmHg

O
2 
saturation 0.92 – 0.98

be = base excess
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to control the PMR symptoms. As an increase in the dose 
of prednisone clearly led to an increase in her shortness of 
breath, we hypothesised that prednisone was the cause of 
the dyspnoea.

n - o f - 1  s t U d y

To demonstrate the association between prednisone and 
shortness of breath, one of the authors undertook a 
total of five home visits to the patient. During this 
period the patient’s condition was stable. Because of 
the PMR symptoms, she was taking 2 mg prednisone 
every morning. The patient was still experiencing PMR 
symptoms with this dosage, but was unwilling to take the 
higher dose because of the shortness of breath associated 
with higher dosages of prednisone. However, she did take 
4 mg of prednisone when the pain was severe. The patient 
noticed a clear increase in her shortness of breath when 
she took the higher dose. The time between taking the 
(extra) prednisone and the shortness of breath was about 
six hours and disappeared after 12 to 14 hours. 
We therefore decided to test whether there was a linear 
association between the prednisone dosage and her 
respiratory symptoms. This was achieved by measuring 
several parameters while she was taking different amounts 
of prednisone: three measurements with the normal 
dose of 2 mg, and one measurement with 4 mg and 8 
mg, respectively. The parameters that were measured 
included the Medical Research Council (MRC) dyspnoea 
scale (grade 1 (not troubled by breathlessness except on 
strenuous exercise) to grade 5 (too breathless to leave 
the house, or breathless when dressing or undressing)),2 
and the Karnofsky score (score 100: able to work and no 
complaints to score 10: moribund).3 Other measurements 
recorded were breathing frequency at rest and after light 

exercise (after a walk of about 400 metres at normal 
speed). Blood gases were also analysed at two time points. 
The time of intake of prednisone was usually around 06.30 
am. All measurements were taken between 4 pm and 8 
pm. The results of the measurements are shown in table 2.
At measurement 3, after ingesting 8 mg of prednisone, 
shortness of breath was so severe that the patient was 
unable to exercise.
Due to the intensity of pain experienced by the patient 
during the first arterial puncture it was decided to 
undertake a venous puncture during the second blood test.
Analysis of the results showed a clear difference in both 
the breathing frequency at rest and breathing frequency 
after light exercise. There were also clear differences on 
the dyspnoea scale. The small difference between the 
outcomes on the Karnofsky score were attributed to the 
patient’s PMR symptoms, meaning she was unable to 
perform several activities, independent of prednisone. 
Blood tests showed that there was a respiratory alkalosis 
after ingestion of 8 mg prednisone and a normal blood 
gas after ingestion of 2 mg. The use of arterial and venous 
blood should not produce any differences given that the pH 
and bicarbonate percentage are comparable.4,5

d i s C U s s i o n

PMR symptoms may lead to a situation where patients 
require (maintenance) doses of prednisone for many years.6 
This is already known to be associated with numerous 
symptoms. However, the relationship between episodes 
of shortness of breath and prednisone has not been 
previously described in medical literature. But when we 
did a simplified search through the use of Google (and 
search with the terms prednisone and shortness of breath 
or breathing difficulties) this relationship is mentioned 

table 2. Results of measurements

bf/min in rest bf/min after 
light exercise

Grade shortness 
of breath (MrC 
dyspnoea scale)

functional 
limitation 
(Karnofsky) (%)

blood gases 

Measurement 1 (intake 4 mg 
prednisone)

16 24 4 70

Measurement 2 (intake 2 mg 
prednisone)

14 18 2 80

Measurement 3 (intake 8 mg 
prednisone)

18 - 5 70 Arterial:
pH 7.48; pCO

2
 30; 

HCO
3-
 21.8; BE -0.3;

pO
2
 70;

O
2
 saturation 0.96

Measurement 4 (intake 2 mg 
prednisone)

14 18 2 80 Venous:
pH 7.37; 
HCO

3-
 27.0

Measurement 5 (intake 2 mg 
prednisone)

14 20 2 80

be = base excess; bf = breathing frequency.
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several times. We tried to objectify the relationship 
between episodes of shortness of breath and prednisone 
with the abovementioned N-of-1 study.
The most plausible explanation for the increase in 
respiratory rate is that prednisone may pass through the 
blood-brain barrier and stimulate the breathing centre. 
Another hypothesis was that the shortness of breath was 
due to hyperventilation induced by psychological effects. 
However, her breathlessness only developed several hours 
after the intake of prednisone and also disappeared 
after a few hours. So, in our opinion, this hypothesis is 
not plausible. A myopathy of the breathing muscles as 
a potential cause of the symptoms is also implausible, 
mainly because the complaints were episodic. 

The above N-of-1 study shows that prednisone side 
effects should be considered when a patient presents 
with shortness of breath. Our case has demonstrated that 
it took numerous consultations before the cause of the 
symptom became clear. Furthermore, it took many, very 
expensive, additional examinations, which in retrospect 
were not necessary. 
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bijwerkingen tijdens klinisch onderzoek waren aandoeningen van het gastro-intestinale systeem: misselijkheid en 
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geen ervaring bij patiënten met congestief hartfalen NYHA-klasse III-IV. Er is beperkte ervaring bij patiënten met 
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Referentie: 1. SmPC Victoza®, december 2010.
*  Klinische studies met Victoza® gebaseerd op metingen zoals de beoordeling met het homeostasemodel van de bèta-

celfunctie (HOMA-B) en de pro-insuline/insulineratio duiden op een verbeterde bètacelfunctie. Een verbeterde eerste- 
en tweedefase-insulinesecretie na 52 weken behandeling met Victoza® werd aangetoond in een subgroep van patiën-
ten met type 2 diabetes (N=29).1


