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In the present situation of pandemia by SARS-CoV-2, it is imperative to avoid pneumonia/
pneumonitis and related risk factors as much as possible. The consumption of various
commonly used medicines increases the risk of and complications from pneumonia.
Medicines can increase the risk of pneumonia or pneumonitis by depressing immunity and other
protective mechanisms (e.g., immunosuppressive agents, antipsychotic agents, some opioid
analgesics, proton pump inhibitors), by causing sedation, which may increase the risk of
aspiration, by depressing pulmonary ventilation and favouring the occurrence of atelectasis
(e.g., opioid analgesics, anticholinergic drugs, psychotropic agents), or by a combination of
these mechanisms.
The public health impact of the association between exposure to certain drugs and infection or
pneumonia depends on the prevalence of use of the concerned drug, the magnitude of the
relative risk, and the baseline incidence of the condition (i.e., infection, pneumonia).

Drugs which increase the risk of pneumonia
Antipsychotic drugs(APs)
Antipsychotic agents (aripiprazole, olanzapine, quetiapine, risperidone, haloperidol, among
others) are associated with a 1.7 to 3-fold risk of hospitalisation for pneumonia,1,2,3,4,5,6 and of
mortality by pneumonia. As the risk associated with second-generation APs is not lower than
that of first-generation agents, sedation and resulting hypoventilation, anticholinergic effects,
and their effects on immunity have been proposed as the main mechanisms, rather than their
extrapyramidal effects. These drugs however can also cause a respiratory dyskinesia that may
be mistaken for asthma or other lung conditions and lead to inappropriate treatment.
In view of the harms induced by the use of antipsychotic agents (APs) for the symptomatic
treatment of aggression and psychotic symptoms in elderly patients in residential facilities,7,8 in
2008 the European national regulatory agencies recommended limiting their use to patients not
responding to other interventions, and to reconsider their prescription at every follow up visit,
with close patient follow up.9 In spite of these warnings, APs are widely prescribed off-label to
the elderly10 at inappropriate doses and for too long periods.11,12,13 In these situations, the
harms caused are considerable.14International variability in their use15,16,17,18 is more likely
related to variability in off-label use than to variability in the prevalence of mental disorders.
For example, in Catalonia, around 90,000 persons older than 70 receive continued treatment
with APs (seven monthly supplies per year). Of those, around 22,000 live in nursing homes.
Taking the lowest estimate of relative risk of 1.7, if the annual incidence of pneumonia among
the non exposed is 10% in a nursing home, the incidence among those exposed to APs would
be 17%, and 70 additional cases of pneumonia attributable to APs would be expected for every
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1,000 treated persons (from 100 to 170). For 20,000 exposed persons living in nursing homes,
the annual number of additional cases would be 70 x 20 = 1,400.
It is important also to remember that metoclopramide, prochlorperazine and a number of other
drugs given for nausea or other gut disturbances are essentially the same drugs as the APs, and
can cause tardive and respiratory dyskinesias as well as the other problems linked to these
medicines.
Anticholinergic drugs
The consumption of anticholinergic drugs increases the risk of pneumonia by 1.6 to 2.5fold.19,20,21
Various drugs of different therapeutic groups exhibit anticholinergic effects: H1 antihistamines
(e.g., chlorphenamine, diphenhydramine, hydroxyzine), antidepressants (e.g., amitryptiline,
clomipramine, doxepin, imipramine, paroxetine), urinary antispasmodics (e.g., flavoxate,
oxibutinin, tolteridone), gastrointestinal antispasmodics (e.g., dicyclomine), medicines for
vertigo (e.g., meclizine, promethazine), antipsychotics (particularly chlorpromazine, clozapine,
olanzapine, and quetiapine), antiparkinsonian drugs (e.g., amantadine, biperiden,
trihexyphenidil), opioid analgesics, antiepileptic drugs (carbamazepine, oxcarbazepine), and
others.
Anticholinergic drugs are commonly prescribed to the elderly. Published estimates of prevalence
of use range between 4.3% to more than 20%. 22,23,24,25 The pattern varies from country to
country, with codeine plus paracetamol, antidepressants (amitryptiline, dosulepin, paroxetine)
and urologicals (predominantly oxibutinin ad tolterodine) generally being those with higher
prevalence of use.
Many of these medicines have other mechanisms that can increase sedation and increase the
risk of pneumonia in this way. Their anticholinergic effects can add to confusion in someone
who may have respiratory compromise and contribute to aspiration in this way. The
anticholinergic effect can also contribute to atelectasias in the context of a viral respiratory
infection.
Opioid analgesics
Opioid analgesics cause respiratory depression with the resulting pulmonary hypoventilation;
some of them (codeine, morphine, fentanyl and methadone) have also immunosuppressive
effects. They increase the risk of pneumonia and respiratory mortality by 40% to 75%.26,27,28
In 2018, around 50 million persons in the U.S. (15% of U.S. adults, 25% of those older than
65), filled a mean of 3.4 prescriptions for an opioid analgesic, and 10 million persons reported
misuse of prescription pain relievers.29 In Europe in the last years the consumption of mild and
strong opioid analgesics has increased, particularly among the elderly. 30,31 Fentanyl and
morphine are the most commonly used strong opioids, and more recently oxycodone.
Tramadol, which is also a serotonin reuptake inhibitor, is the most commonly used mild opioid.
In two recently published observational studies, consumption of tramadol, compared with
NSAIDs, was associated with a 1.6-2.6-fold increase in mortality,32,33 particularly in patients with
infection, and in patients with respiratory disease.
Hypnotics and sedatives
Several studies have shown an increase of 20% 34 to 54%35 in the risk of pneumonia in people
consuming hypnotics and sedatives, in particular when they are taken concomitantly with other
CNS depressants (e.g., opioids, gabapentinoids).
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In the OECD European countries, the national consumption of hypnotics and sedatives shows
wide international variability, from 5 DDD per 1,000 inhabitants per day in Austria to 68 in
Portugal,36 and it concentrates in the elderly. In Catalonia, 38% of those older than 70 years
consume at least one of these drugs.37
Antidepressants
In a cohort study in more than 130,000 patients , a 15% increase of the risk of respiratoryrelated morbidity and a 26% increase in mortality was seen among older adults with chronic
obstructive pulmonary disease (COPD) exposed to SSRI antidepressants.38 In other studies, an
increase in the risk has been seen in patients exposed to antidepressants concomitantly with
other CNS depressants.
In part, these findings may stem from extrapyramidal nasopharyngeal disorders these drugs
can cause, which lead in 5-10% of patients in clinical trials of a selective serotonin reuptake
inhibitor (SSRI) to be diagnosed with nasopharyngitis when in fact these are dystonic effects. In
the presence of a coronavirus risk, a misdiagnosis may be problematic.
In the OECD countries, the consumption of antidepressants varies from 11 DDD per 1,000 and
per day in Latvia, to 98 in Iceland.36 In the UK the number of NHS prescriptions for
antidepressants doubled between 2008 and 2018.39
Gabapentin and pregabalin
In December 2019, the FDA warned about an increased risk of pneumonia and severe
respiratory insufficiency and death associated with gabapentinoids, particularly when they are
consumed concomitantly with opioid analgesics, hypnotics and sedatives, antidepressants and
antihistamines.40 In 2017 the EMA amended the SPC for gabapentin to include warnings for
severe respiratory depression, which may affect up to 1 in 1,000 patients. 41,42
The summary of product characteristics (SPC) of gabapentin states that the incidence of viral
infections in RCTs was “very common” (more than 1 out of 10 treated persons), and that the
incidence of pneumonia and of respiratory infection was “common” (between one in 10 and 1 in
100). The SPC of pregabalin warns that in treated patients the incidence of nasopharyngitis is
“common” (between 1 in 10 and 1 in 100).43
Gabapentin and pregabalin have limited efficacy in the treatment of neuropathic pain, and they
are ineffective for their main (off-label) uses in practice, i.e. low back pain with possible
radiculopathy.44,45,46In spite of this, since 2002 their consumption has more than tripled in the
US,47,48in the UK49and in other European countries,50,51 often in combination with opioid
analgesics and hypnotics.52
Proton pump inhibitors (PPIs, omeprazol and analogues)
The reduction of gastric acidity and the increase in gastric and gut bacterial colonization
induced by these drugs can also increase the risk of pneumonia. Two meta-analyses of
observational studies have shown increases of 34% 53 to 50%.54 More recent studies have
confirmed this magnitude of risk.55,56,57
A number of studies have shown a skyrocketing increase in the use of PPIs in the last years.
Thirty percent of the population in France,58 15% in the UK,59 19% in Catalonia,60 7% in
Denmark,61 15% in Iceland,62 receive PPIs without any apparent justification in one third of
cases. It is thus essential to identify patients who do not need these drugs but there is also a
need to be aware of a rebound of gastric and anxiety symptoms that can occur on withdrawal.
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Cancer chemotherapeutic and immunosuppressive agents
Patients on these drugs are more susceptible to viral and non viral infections, and they should
generally not abandon the treatment. However, between 20% and 50% of patients with
incurable cancer receive chemotherapy within 30 days of death. In terminally ill cancer patients,
the use of palliative chemotherapy a few months before death leads to increased risk of
undergoing mechanical ventilation and cardiopulmonary resuscitation and dying in an intensive
care unit.63 In the midst of a COVID-19 pandemia, patients, caregivers and oncologists should
have a heightened awareness about the potential risks to them and to others of planning and
continuing palliative chemotherapy.
Many patients also receive immunosuppressive agents for inflammatory chronic conditions such
as psoriasis, inflammatory bowel disease, or rheumatic arthritis of mild and moderate severity,
even though these drugs are only indicated for patients with severe disease not responding to
first line treatments. Many of these patients may benefit from stepping down or pausing their
treatments for a while and monitoring their clinical state.
Corticosteroids, both systemic, inhaled and occasionally topical or given by eye-drops, have
immunosuppressive effects and increase the risk of pneumonia in patients with asthma and in
patients with COPD.64,65 Patients with severe asthma should not abandon corticosteroids, but
many patients receive inhaled corticosteroids (ICs) for upper respiratory infections. For
example, in Catalonia every year 35,000 children less than 15 years old were prescribed an IC,
for occasional apparently unjustified use 66 (except for laryngitis with stridor). Similarly, a
proportion of COPD patients do not obtain any benefit from ICs and they can avoid them. In
one study, withdrawal of ICs was followed by a 37% decrease in the incidence of pneumonia. 67
ACE inhibitors (ACEIs) and angiotensin blockers (ARB)
Apart from the debate on a possibly increased risk of complications associated to ACE inhibitors
and angiotensin receptor blockers (ARBs),68,69 a study published in 2012, with 1,039 cases and
2,022 controls, did not find an increased risk of community acquired pneumonia associated to
these drugs.70
In patients with heart failure, ischaemic heart disease or hypertension, keeping the number of
medicines to those necessary and adjusting their treatment accordingly seems more important
than withdrawing ACEIs or ARBs.
Ibuprofen or paracetamol for fever?
Given the effects of non-steroidal anti-inflammatory drugs (NSAIDs), it is biologically plausible
that respiratory, septic and cardiovascular complications of pneumonia are more frequent and
severe if fever is treated with an NSAID instead of paracetamol. An increased incidence of
upper and lower respiratory infections associated with NSAIDs has been recorded in
randomised clinical trials and in several observational studies,71 and the summary of product
characteristics (SPC) of several NSAIDs warn about them. Such lower respiratory infections are
caused by influenza and other viruses (among them common-cold coronaviruses72), and
NSAIDs may have contributed to many deaths every year worldwide. A strong case has been
put forward that an indiscriminate use of high dose aspirin contributed to the mortality of the
1918 influenza pandemic.73 While doses like this are not used now, this stands as a cautionary
tale.
In the absence of specific data regarding COVID-19, paracetamol seems less likely to cause
complications.
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Concomitant use of various drugs
In modern health care settings, concomitant consumption of several of the drugs mentioned in
this report is prevalent, increasing the risk of pneumonia.74 The concomitant use of multiple
drugs, particularly in older populations, has also more generally been linked to increased rates
of hospitalisation and an earlier death.75,76
In particular, the concomitant consumption of a PPI with one or more psychotropic drugs seems
to be highly prevalent in nursing homes,77 where the risk of contagion and of pneumonia is
higher.
Opioids, all antipsychotics, and antidepressants have effects on the heart, as evidenced in
lengthening Q-T intervals.78 Azithromycin and hydroxychloroquine also prolong Q-T intervals
and the addition of these drugs to prior treatment may accordingly cause problems.
Conclusions
Several widely used medicines, such as antipsychotics and antidepressants, opioid analgesics,
anticholinergic drugs, gabapentinoids, proton pump inhibitors, and inhaled corticosteroids can
increase the risk of pneumonia by 1.2 to 2.7 times.
Elderly patients are particularly likely to receive one or more of these drugs. These treatments
are often ineffective, and given for unnecessarily long periods, at wrong doses, or for non
approved indications.
Although there is wide international variability in the use of these drugs, their prevalence of use
in the elderly population is often higher than 10 percent, and sometimes it reaches 40-50
percent. With such a high consumption and a high baseline incidence of viral infection and
pneumonia, they can have a significant negative public health impact, and the number of
victims can be of the order of hundreds per million inhabitants.
In the present situation of pandemia, unnecessary and harmful treatments should be reviewed
and eventually stopped.
• It is urgent to review and in appropriate cases to pause psychotropic drugs (particularly
antipsychotics), anticholinergic medicines and opioid analgesics and monitor the effects.
• It is especially important to review the medication burden of residents in nursing homes.
• During the present COVID-19 pandemia, all medications should be critically reviewed and
where possible deprescribed, in order to decrease not only the risk of pneumonia and its
complications, but also other adverse effects which frequently lead to hospital admission
(e.g., fractures).
• We urgently need detailed systematic reviews of clinical trials and observational studies on
the association between exposure to drugs and the risk of pneumonia and its complications.
• We also need to establish a collaborative effort in order to support health professionals in
adjusting medication burdens to the situation of pandemia, and to develop international
collaboration in observational research of risk factors for pneumonia and death by
pneumonia.
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