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Acute interstitial pneumonia triggered by strenuous exercise 
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A B S T R A C T   

Acute interstitial pneumonia (AIP) is a rare and severe form of idiopathic interstitial lung disease. Treatment is 
primarily supportive with supplemental oxygenation and mechanical ventilation. Prognosis is poor, but long- 
term survival is possible after recovery from AIP. We present a case of a 48-years-old previously healthy fe-
male who was admitted due to acute shortness of breath and respiratory failure which started three days after she 
ran a half-marathon. After excluding infectious causes and connective-tissue diseases, a presumptive diagnosis of 
AIP was made based on clinical and radiological characteristics. The patient was successfully treated with high- 
dose corticosteroids and mycophenolate mofetil.   

1. Introduction 

Acute interstitial pneumonia (AIP), also known as Hamman-Rich 
Syndrome, is a rare and severe form of idiopathic interstitial lung dis-
ease originally described by Hamman and Rich in 1935 [1]. AIP de-
scribes an idiopathic clinicopathological condition, characterised 
clinically by an interstitial lung disease causing rapid onset of respira-
tory failure, which is distinguishable from the other more chronic forms 
of interstitial pneumonia [2]. The disease is identified by the acute onset 
of respiratory failure, bilateral lung infiltrates, diffuse alveolar damage 
(DAD) on lung histopathology and the absence of an identifiable cause 
or predisposing condition [3]. 

We present a case report of a patient with AIP seemingly triggered by 
strenuous physical exercise. 

2. Case report 

A 48 years old female without a history of chronic diseases or drug 
abuse and with a recently documented normal chest radiograph (Fig. 1) 
was admitted to the hospital due to acute shortness of breath, respiratory 
failure and suspected pneumonia. Three days before the first symptoms 
appeared she ran a half-marathon annually organised in Ljubljana, 
Slovenia. First symptoms included fever (up to 39 �C), chills and muscle 
pain. Initially, she received azithromycin, after which there was no 
improvement. Moreover, a dry cough appeared. After seven days she 
was referred to the hospital. Upon admission, we noted bilateral opac-
ities on chest radiograph, increased CRP (155 mg/L) and a low level of 

procalcitonin (0,06 mcg/L). Amoxicillin with clavulanic acid was star-
ted without success. Her condition quickly deteriorated. On the fourth 
day after admission, CT showed extensive bilateral ground glass opaci-
ties and alveolar consolidations (Fig. 2). Heart echography showed 
normal heart function. Bronchoscopically obtained microbiological 
samples were negative for pathogenic bacteria (including negative PCR 
for Mycoplasma pneumoniae, Chlamydia pneumoniae and Legionella 
spp.), fungi, respiratory viruses (PCR negative for influenza A and B, 
RSV, parainfluenza, rhinoviruses, metapneumovirus, adenoviruses, 
coronaviruses, bocavirus and enteroviruses) and Pneumocystis jirovecii. 
The transbronchial biopsy was not attempted due to severe respiratory 
failure. Immuno-serological investigations (anti-ANA, anti-ENA panel 
extended for polymyositis/systemic sclerosis and myositis related anti-
bodies, ANCA panel, anti-GBM, anti-dsDNA, RF, anti-CCP, levels of C3c 
and C4, total serum classic haemolytic complement (CH50) test, alter-
native haemolytic complement (AP50) test, mannose-binding lectin 
deficiency test, total and specific Ig levels) were negative. 

The patient received intravenous therapy with piperacillin/tazo-
bactam and methylprednisolone at an initial dose of 125 mg a day. After 
further respiratory deterioration (blood gas analysis on 60% venturi 
mask: pH 7.42, pO2 8.4 kPa and pCO2 5.4kPa; blood gas analysis on non- 
invasive ventilation using 35% O2, PEEP 5 cm H20 and pressure support 
5 cm H2O: pH 7.37, pCO2 6.6 kPa and pO2 9.0kPa) pulses of methyl-
prednisolone (1000 mg for five days) were given, followed by gradual 
tapering. There was a partial improvement, but opacities remained 
(Fig. 3), and oxygen therapy was required. A therapeutic trial with 
mycophenolate mofetil (MMF) in the initial dose of 500 mg twice daily 
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with an increase to 1000 mg twice daily was started. After that, her 
clinical and radiological picture started to improve gradually (Fig. 4). 
Oxygen therapy could be discontinued. A follow-up 12 months after the 
beginning of the disease showed significant regression of infiltrates on 
chest radiograph and CT (Fig. 5). Lung function tests showed normal 
FVC and FEV1 (84% and 89%, respectively) and mild-moderate 
impairment of DLco (59%). 

3. Discussion 

AIP is a rare form of idiopathic diffuse lung injury that affects pre-
viously healthy individuals. In most cases, it is clinically indistinguish-
able from other causes of acute respiratory distress syndrome (ARDS). 
To confirm AIP, histological confirmation is required [4]. However, this 
likely leads to underdiagnosis of the condition, as respiratory failure is 
often prohibitive of lung biopsy. Our patient met the criteria for mod-
erate acute respiratory distress syndrome (ARDS) [5], but it was not 
possible to perform biopsy due to respiratory failure. Nevertheless, an 
extended panel of examinations did not show alternative diagnosis in a 
previously healthy patient, so a presumptive diagnosis of AIP was made. 
Moreover, secondary ARDS is often accompanied with multiorgan fail-
ure while this is seldom seen in AIP [6]. Known causes of DAD are in-
fections, connective tissue diseases, drugs, aspiration, non-infectious 
complications of organ transplantation and oxygen toxicity [4]. 

Another possible differential diagnosis in our case was cryptogenic 
organizing pneumonia (COP), also a disease of idiopathic origin. Clinical 
manifestations of COP can begin with a flu-like illness and often pro-
tracted dyspnoea, albeit there are also rapidly progressive cases. Because 
these symptoms are nonspecific, diagnosis is often delayed for more than 
6 weeks [7]. Most common chest X-ray and CT patterns of COP are 
multiple alveolar opacities (typical COP), solitary opacity (focal COP) 
and infiltrative opacities (infiltrative COP). Opacities are usually pe-
ripheral or peribronchial, patchy and asymmetric, with air broncho-
grams and with a tendency to migration [8]. In AIP there are typically 
diffuse ground-glass opacities with a mosaic pattern and alveolar con-
solidations. Changes are usually bibasilar, but may also involve other 
areas [8]. In a study of diagnostic accuracy of high-resolution CT for the 
diagnosis of interstitial lung diseases, the diagnosis was correct in 79% 

cases of COP and 65% cases of AIP [9]. While in our case COP could not 
be ruled out completely, the rapid onset of the disease, radiological 
features and slow response to corticosteroids were more compatible 
with the diagnosis of AIP. 

We did not find any reports in the literature identifying exercise as a 
potential cause of ARDS/AIP. There are several reports of pulmonary 
oedema induced by marathon running [10]. In a study by Zavorsky 
et al., up to 46% of subjects (predominantly women) had chest X-ray 
signs of at least mild pulmonary interstitial oedema immediately after 
running a marathon [11]. Hemodynamic changes during exercise are 
thought to be the main cause – a theory supported by a documented fast 
resolution of oedema after the exercise [11]. On the other hand, me-
chanical stress or electrolyte disturbances may also play a role in some 
cases [10]. Strenuous exercise may influence the immune system. 
Initially, there are transient increases of pro-inflammatory cytokines and 
peripheral lymphocytosis, but this is followed by an increase of 
anti-inflammatory cytokines and lymphopenia. Moreover, exhaustive 
exercise can reduce the number of peripheral type-1 T-lymphocytes and 
their capacity to produce pro-inflammatory interferon-γ and increase 
the number of peripheral type-2 and regulatory T-lymphocytes, which 
produce anti-inflammatory cytokines (such as IL-4 and IL-10) [12]. 
Additionally, the natural killer cells activity may become depressed 
[13]. Dysregulation of normal hemodynamic or immunological response 
may have played a role in the development of the lung pathology in our 
case. 

Treatment of AIP is primarily supportive with supplemental 
oxygenation and mechanical ventilation. In the published series of cases, 
most patients received high-dose corticosteroids. In some cases, cyclo-
phosphamide was additionally used. Nonetheless, the prognosis 
remained poor. Avnon et al. collected data from 8 case series (in total 
104 patients), which showed a mortality rate of 54,3% [14]. Based on 
the available data, the value of immunosuppressive therapy cannot be 
assessed. Some authors advocate the early introduction of corticosteroid 
therapy with the argument that corticosteroids therapy is likely inef-
fective in the fibrotic phase of AIP but might have a role in the inflam-
matory phase [15]. Recently, treatment with extracorporeal membrane 
oxygenation was successfully used as a bridge to recovery in AIP [16]. 
Long-term survival is possible after recovery from AIP, with documented 

Fig. 1. Normal chest radiograph that was taken after a bicycle accident approximately three months before the onset of the disease.  
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Fig. 2. Chest radiograph and CT three days after the admission (ten days after initiation of symptoms), showing symmetrical bilateral ground-glass opacities and 
alveolar consolidations in the dependent areas of the lung. 
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survival up to 2–4 years after diagnosis [4]. Progression of pulmonary 
fibrosis was reported in most cases [4]. 

In our case, the patient was prescribed MMF after unsatisfactory 
recovery with corticosteroid therapy. There are no reports in the liter-
ature about the efficacy of this therapy in AIP. However, it is occa-
sionally used in the treatment of nonspecific interstitial pneumonia 
(NSIP) as an add-on to corticosteroid therapy [17]. It is also used in the 
treatment of connective tissue disease-associated interstitial lung dis-
ease (CTD-ILD). In CTD-ILD, MMF was associated with improvement in 

lung function (FVC and DLco) in patients with non-UIP HRCT pattern 
and with stabilisation of lung function in patients with UIP pattern [18]. 
Nonetheless, the efficacy of MMF needs to be confirmed in further 
studies. A recent small randomized placebo-controlled study that 
included patients with mild systemic sclerosis-related interstitial lung 
disease did not confirm benefits of MMF over placebo [19]. 

To summarise, we presented a case of a previously healthy patient 
who was admitted due to rapidly progressive interstitial pulmonary 
disease after running a half-marathon. A presumptive diagnosis of AIP 

Fig. 3. Chest radiograph six weeks after presentation. Persistent infiltrates bilaterally are seen, showing limited improvement after high-dose corticosteroid therapy.  

Fig. 4. Chest radiograph ten weeks after presentation, showing improvement after eight weeks of corticosteroids þ mycophenolate mofetil.  

F. Markoska et al.                                                                                                                                                                                                                              



Respiratory Medicine Case Reports 30 (2020) 101077

5

Fig. 5. Chest radiograph and CT after 1 year of follow-up, showing near-complete regression of infiltrations and minor residual fibrotic changes bilaterally.  
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was made given that lung biopsy was not considered safe. The patient 
was successfully treated with corticosteroids and mycophenolate 
mofetil. 
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