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CASE IN POINT

Chronic Microaspiration and Frailty:  
A Geriatric Smoking Gun?
Jonathan T. Stewart, MD; Vandan D. Kamath, MS, CCC-SLP; Alejandro V. Jaen-Vinuales, MD;  
and Inna Sheyner, MD, CMD 

Chronic microaspiration and diffuse aspiration bronchiolitis may account for some otherwise 
unexplained frailty in nursing home patients. 
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Frailty is a highly prevalent syndrome 
in nursing homes, occurring in at least 
50% of patients.1 The frailty phenotype 

has been described by Fried and colleagues 
as impairment in ≥ 3 of 5 domains: unin-
tentional weight loss, self-reported exhaus-
tion, muscle weakness, slow gait speed, 
and low physical activity. By this definition, 
frailty is highly associated with poor quality 
of life and mortality.2,3

In recent years, there has been evolving 
evidence of a relationship between frailty and 
chronic systemic inflammation.4-6 Some de-
gree of chronic inflammation is likely inher-
ent to the aging process and increases the 
risk of frailty (so-called inflammaging) but is 
seen to a greater degree in many pathologic 
conditions in nursing homes, including can-
cer, organ failure, and chronic infection.4,6-8

Dysphagia also is highly prevalent in nurs-
ing homes, affecting up to 60% of patients 
and is a strong predictor of hospital utili-
zation and of mortality.9,10 Overt aspiration 
pneumonitis and pneumonia are perhaps the 
best studied sequelae, but chronic occult mi-
croaspiration also is prevalent in this popula-
tion.11 Just as normal systemic inflammatory 
changes in aging may increase vulnerabil-
ity to frailty with additional illness burden, 
normal aging changes in swallowing func-
tion may increase vulnerability to dysphagia 
and to microaspiration with additional illness 
burden.12,13 In older adults, important risk 
factors for microaspiration include not only 
overt dysphagia, dementia, and other neuro-
logic illnesses, but also general debility, weak-
ness, and immobility.14

Matsuse and colleagues have described 
diffuse aspiration bronchiolitis (DAB) in pa-
tients with chronic microaspiration.14 DAB 

often goes undiagnosed.14-16 As in frailty, 
weight loss and chronic anemia may be seen, 
and many of these patients are bedridden.14,17 
Episodes of macroaspiration and overt lobar 
pneumonia also may occur.14 Lung biopsy or 
autopsy reveals chronic bronchiolar inflam-
mation and sometimes pulmonary fibrosis, 
but to date there have been no reports sug-
gesting chronic systemic inflammation or el-
evated proinflammatory cytokines.14,15,17 We 
present 3 patients with progressive weight 
loss, functional decline, and frailty in whom 
chronic microaspiration likely played a sig-
nificant role.

CASE 1 PRESENTATION
A 68-year-old man with a 6-year history of 
rapidly progressive Parkinson disease was 
admitted to the Haley’s Cove Community 
Living Center (CLC) on the James A. Haley 
Veterans’ Hospital campus in Tampa, Flor-
ida for long-term care. The patient’s medical 
history also was significant for bipolar illness 
and for small cell carcinoma of the lung in 
sustained remission.  

Medications included levodopa/carbidopa 
50 mg/200 mg 4 times daily, entacapone  
200 mg 4 times daily, lithium carbonate  
600 mg every night at bedtime, lamotrigine 
150 mg daily, quetiapine 200 mg every night 
at bedtime, pravastatin 40 mg every night at 
bedtime, omeprazole 20 mg daily, tamsulo-
sin 0.4 mg every night at bedtime, and aspi-
rin 81 mg daily. He initially did well, but after 
6 months the nursing staff began to notice 
the patient coughing during and after meals. 
Speech pathology evaluation revealed mod-
erate oropharyngeal dysphagia, and his diet 
was downgraded to nectar-thickened liquids. 

Over the subsequent 10 months, he  



became progressively weaker in physical ther-
apy and more inactive, with about a 20-lb 
weight loss and mild hypoalbuminemia of  
3.0 gm/dL. He had developed 3 episodes of 
aspiration pneumonia during this period; a 
repeat swallow evaluation after the last epi-
sode revealed worsened dysphagia, and his 
physician suggested nil per os (NPO) status 
and an alternative feeding route. His guardian 
declined placement of a percutaneous endo-
scopic gastrostomy (PEG) tube, he was trans-
ferred to the inpatient hospice unit, and died  
2 weeks later. An autopsy was declined.

CASE 2 PRESENTATION
A 66-year-old man with a medical history of 
multiple traumatic brain injuries (TBIs) was 
admitted to the CLC for long-term care. Se-
quelae of the TBIs included moderate de-
mentia, spastic paraparesis with multiple 
pressure injuries, a well-controlled seizure 
disorder, and severe oropharyngeal dys-
phagia with NPO status and a percutane-
ous endoscopic gastrostomy (PEG) tube. His 
medical history included TBIs and hepatitis 
C virus infection; medications included le-
vetiracetam 1,000 mg twice daily, lamotrig-
ine 25 mg twice daily, and cholecalciferol  
2,000 U daily. He had multiple stage III pres-
sure injuries and an ischial stage IV injury at 
the time of admission. 

His 11-month stay in the CLC was charac-
terized by progressively worsening weakness 
and inactivity, with a 25-lb weight loss in 
spite of adequate tube feeding. Serum albu-
min remained in the 2.0 to 2.5 gm/dL range, 
hemoglobin in the 7 to 9 gm/dL range with-
out any obvious source of anemia. Most of 
the pressure injuries worsened during his 
stay in spite of aggressive wound care, and he 
developed a second stage IV sacral wound. 
A single C-reactive protein (CRP) level 2 
months prior to his death was markedly ele-
vated at 19.5 mg/dL. In spite of maintaining 
NPO status, he developed 3 episodes of as-
piration pneumonia, all of which responded 
well to treatment. Ultimately, he was found 
pulseless and apneic and resuscitation was 
unsuccessful. An autopsy revealed purulent 
material in the small airways.

CASE 3 PRESENTATION
A 65-year-old man with a long history of par-
anoid schizophrenia and severe gastroesoph-

ageal reflux disease had resided in the CLC 
for about 10 years. Medications included 
risperidone microspheres 37.5 mg every  
2 weeks, valproic acid 500 mg 3 times daily 
and 1,000 mg every night at bedtime, lan-
soprazole 30 mg twice daily, ranitidine  
150 mg every night at bedtime, sucral-
fate 1,000 mg 3 times daily, simvastatin 
20 mg every night at bedtime, and tam-
sulosin 0.4 mg every night at bedtime. He 
had done well for many years but de-
veloped some drooling and a modest 
resting tremor (but no other signs of pseu-
doparkinsonism) about 8 years after  
admission. 

There had been no changes to his ris-
peridone dosage. He also lost about 20 lb 
over a period of 1 year and became increas-
ingly weak and dependent in gait, serum 
albumin dropped as low as 1.6 gm/dL, he-
moglobin dropped to the 7 to 8 gm/dL range 
(without any other obvious source of ane-
mia), and he developed a gradually wors-
ening right-sided pleural effusion. CRP 
was chronically elevated at this point, 
in the 6 to 15 mg/dL range and as high as 
17.2 mg/dL. Ultimately, he developed  
3 episodes of aspiration pneumonia over a 
period of 2 months. Swallowing evaluation at 
that time revealed severe oropharyngeal dys-
phagia and a PEG tube was placed. Due to 
concerns for possible antipsychotic-induced 
dysphagia, risperidone was discontinued, 
and quetiapine 400 mg a day was substituted. 
He did well over the subsequent year with no 
further pneumonia and advancement back 
to a regular diet. He regained all of the lost 
weight and began independent ambulation. 
Albumin improved to the 3 gm/dL range, he-
moglobin to the 12 to 13 gm/dL range, and 
CRP had decreased to 0.7 mg/dL. The pleural 
effusion (believed to have been a parapneu-
monic effusion) had resolved.

DISCUSSION
All 3 patients met the Fried criteria for 
frailty, although there were several con-
founding issues.2 All 3 patients lost be-
tween 20 and 25 lb; all had clearly become 
weaker according to nursing and rehabili-
tation staff (although none were formally 
assessed for grip strength); and all had 
clear declines in their activity level. Pa-
tient 3 had a clear decrement in gait speed, 
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but patient 1 had severe gait impairment 
due to Parkinson disease (although his 
gait in therapy had clearly worsened). Pa-
tient 2 was paraparetic and unable to am-
bulate. There also was evidence of limited 
biomarkers of systemic inflammation; all  
3 patients’ albumin had decreased, and pa-
tients 2 and 3 had significant decrease in 
hemoglobin; but these commonplace clin-
ical biomarkers are obviously multifacto-
rially determined. We have limited data 
on our patients’ CRP levels; serial levels 
would have been more specific for systemic 
inflammation but were infrequently per-
formed on the patients. 

Multimorbidity and medical complexity 
are more the rule than the exception in frail 
geriatric patients, and it is difficult to sepa-
rate the role of microaspiration from other 
confounding conditions that might have con-
tributed to these patients’ evolving systemic 
inflammation and frailty.18 It might be argued 
that the decline for patient 1 was related to 
the underlying Parkinson disease (a progres-
sive neurologic illness in which systemic in-
flammation has been reported), or that the 
decline of patient 2 was related to the wors-
ening pressure injuries rather than to covert 
microaspiration.19 However, the TBIs for pa-
tient 2 and the schizophrenia for patient 3 
would not be expected to be associated with 
frailty or with systemic inflammation. Fur-
thermore, the frailty symptoms of patient 3 
and inflammatory biomarkers improved after 
the risperidone, which was likely responsi-
ble for his microaspiration, was discontinued. 
All 3 patients were at risk for oropharyn-
geal dysphagia (antipsychotic medication is 
clearly associated with dysphagia20); patient 2 
demonstrated pathologic evidence of DAB at  
autopsy.

There is evolving evidence that chronic 
systemic inflammation and immune activa-
tion are key mechanisms in the pathogenesis 
of frailty.4-6 It is known that elevated serum 
levels of proinflammatory cytokines, includ-
ing tumor necrosis factor-α, interleukin-6, 
and CRP are directly associated with frailty 
and are inversely associated with levels of 
albumin, hemoglobin, insulin-like growth 
factor-1, and several micronutrients in frail 
individuals.4-7,21,22 Chronic inflammation 
contributes to the pathophysiology of frailty 
through detrimental effects on a broad range 

of systems, including the musculoskeletal, 
endocrine, and hematopoietic systems and 
through nutritional dysregulation.2,4,23 These 
changes may lead to further deleterious ef-
fects, creating a downward spiral of worsen-
ing frailty. For example, it seems likely that 
our patients’ progressive weakness further 
compromised airway protection, creating a 
vicious cycle of worsening microaspiration 
and chronic inflammation.

CONCLUSIONS
To date, the role of chronic microaspiration 
and DAB in chronic systemic inflammation 
or in frailty has not been explored. Given 
the prevalence of microaspiration in nurs-
ing home residents and the devastating con-
sequences of frailty, though, this seems to be 
a crucial area of investigation. It is equally 
crucial for long-term care staff, both provid-
ers and nursing staff, to have a heightened 
awareness of covert microaspiration and a 
low threshold for referral to speech pathol-
ogy for further investigation. Staff also should 
be aware of the utility of the Fried criteria to 
improve identification of frailty in general. It 
is probable that covert microaspiration will 
prove to be an important part of the differen-
tial diagnosis of frailty.
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