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Abstract

Pneumonia is a frequent cause of intensive care unit (ICU) admission and is the most common infection in ICU
patients across all geographic regions. It takes 48-72h for most patients to respond to appropriate antibiotic therapy.
Non-response is typically defined as the persistence/worsening of clinical signs—such as fever, respiratory distress,
impaired oxygenation and/or radiographic abnormalities—with rates ranging 20-30%. Several factors can contribute
to non-response. Host factors, including immunosuppression, chronic lung disease, or ongoing aspiration, may impair
resolution. Additionally, incorrect antibiotic dosing, atypical or resistant pathogens (such as multidrug-resistant bacte-
ria, Mycobacterium tuberculosis, or fungal infections) may be responsible, requiring alternative antimicrobial strategies.
A septic complication related to pneumonia (e.g., empyema) or not (e.g., acalculous cholecystitis) may need to be
excluded. Finally, non-infectious conditions (e.g., pulmonary embolism, malignancy, secondary ARDS or vasculitis) that
can mimic or potentiate pneumonia must be considered. Although non-responding pneumonia is frequent, its man-
agement lacks strong evidence, and its approach is based mostly on the art of medicine and clinical judgement. Clini-
cians should continuously reassess the medical history and physical exam, review microbiological data, and consider
imaging such as chest CT. Bronchoscopy or repeat sputum sampling may aid in identifying alternative pathogens or
non-infectious causes. The management of a non-responding pneumonia depends on the findings of a structured
reassessment. Herein, we provide guidance on how to identify and manage non-responding pneumonia. Ultimately,
addressing pneumonia that does not respond to antibiotics is crucial for preventing complications, optimizing antimi-
crobial stewardship, and improving patient outcomes.
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Introduction

Pneumonia constitutes one of the most frequent causes
of admission to the intensive care unit (ICU) and it is the
most frequent infection in ICU patients across all geo-
graphic regions [1].

After the administration of supportive care and anti-
biotic therapy, the clinical response of pneumonia is not
immediate [2]. Clinicians recognize that the first 48—72h
of treatment are crucial for determining the course of
the illness. Most hospitalized patients with pneumo-
nia recover with timely and appropriate antibiotic ther-
apy and generally follow an uncomplicated course [3].
However, a sizable proportion of patients may experi-
ence non-response and treatment failure, leading to an
increased risk of mortality, which can be greater than
40% [4-9]. There is a lack of epidemiologic data on non-
responders and little to no evidence concerning the best
clinical approach for this situation [10]. Currently avail-
able guidelines do not provide recommendations on how
to manage these patients [11-13].

There are numerous arbitrary definitions for the criti-
cally ill patient with severe pneumonia who is not improv-
ing or who is deteriorating despite receiving presumed
appropriate antibiotic therapy [4, 14]. The nuances associ-
ated with the definitions of “not resolving’, “non-respond-
ing’, or “progressive” pneumonia along with “treatment
failure’, are largely inconsequential to the clinician who
is taking care of a critically ill patient with a diagnosis of
pneumonia who is not improving or worsening [2].

Take-home message

This narrative review aims to provide clinicians with a structured
approach to the management of non-responding pneumonia,
namely the criteria to define non-response, its expected frequency,
the differential diagnosis, how to investigate, and treatment strate-
gies.

This narrative review aims to give to the clinicians
a structured approach on the management of non-
responding pneumonia, namely the criteria to define a
non-responder and its expected frequency, the differen-
tial diagnosis, the optimal diagnostic steps and treatment
strategies.

How and when to define a non-responder?

Despite the clinical importance of non-responding severe
community-acquired pneumonia (sCAP), research into
its definitions and causes remain limited. Nevertheless, it
is accepted that a patient with sCAP should be consid-
ered a non-responder if there is no clinical improvement
within the first 72h of receiving appropriate antibiotic
therapy [2] (Fig. 1). Non-responding patients with sCAP
may exhibit several concerning signs, including persis-
tent or worsening fever, cough, sputum production, and
shortness of breath [2, 4—6]. Moreover, clinical deteriora-
tion, characterized by hemodynamic instability, worsen-
ing respiratory status, deteriorating oxygenation, or the
development of severe complications like acute respira-
tory distress syndrome (ARDS) are frequent findings [2,

Days of
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Fig. 1 How and when to define a non-responding pneumonia; a patient is considered a non-responder after at least 48-72h of appropriate antibi-
otic therapy; the identification of non-response results from an integrated re-evaluation of clinical signs and symptoms, lab results namely biomark-
ers, microbiologic results and no improvement or further progression of imaging infiltrates (see manuscript)
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4-6, 15]. In addition, chest X-rays (CXR) or computed
tomography (CT) scans may show no improvement or
even progression of pulmonary infiltrates. Laboratory
markers, such as elevated white blood cell count (WBC),
C-reactive protein (CRP), and procalcitonin (PCT),
either fail to normalize or continue to increase [6, 15, 16]
(Table 1).

The natural history of non-responder ventilator-asso-
ciated pneumonia (VAP) is similar to sCAP, that is no
clinical improvement within the first 72h of receiving
appropriate antibiotic therapy (Fig. 1). The most reliable
clinical indicator that a patient with VAP is not respond-
ing is lack of improvement in the PaO2:FiO2 within the
first 3 days [17-20] (Table 1). Sustained fever is less spe-
cific but does indicate an unresolved inflammatory pro-
cess, one cause of which could be inadequately treated
pneumonia. Persistently elevated and/or rising CRP or
PCT values after 3—4 days of treatment are also associ-
ated with treatment failure [21, 22]. However, a non-
decreasing or increasing PCT during antibiotic therapy
should not be used to guide antibiotic escalation or
intensify diagnostics. A RCT of antimicrobial spectrum
escalation in patients with persistently elevated or ris-
ing PCT values versus routine care reported that PCT-
guided intensification led to more organ-related harm
and prolonged ICU length of stay compared to routine
care, without improvement in survival rates [39]. Sus-
tained leukocytosis and radiographic infiltrates are fea-
tures of non-responding pneumonia but are not specific
for pneumonia.

Respiratory pathogen clearance rates vary by organ-
ism. Endotracheal cultures typically turn negative after
the first doses of antibiotic in patients infected with
Haemophilus influenzae or Streptococcus pneumoniae.
Cultures can stay positive for days to weeks, however,
in patients infected with Pseudomonas aeruginosa,
despite clinical improvement [23]. This indicates that

Table 1 Approach to non-responding pneumonia

the patient is chronically colonized rather than per-
sistently infected and makes culture clearance a poor
guide to gauging clinical response [23, 24], that is
potentiated with biofilm formation on endotracheal or
tracheostomy tubes [25, 26].

To the best of our knowledge, no study has specifi-
cally evaluated whether sCAP and VAP differ in the
speed at which clinical, biological and microbiologi-
cal signs of infection resolve. However, from a patho-
physiological perspective, the definition of resolution
could differ between the two groups. First, the micro-
organisms responsible for these types of pneumonia
are different. sCAP is often caused by microorganisms
susceptible to first-line antibiotics; patients should
respond rapidly to narrow-spectrum antimicrobials. As
a result, the probability of receiving appropriate anti-
microbial treatment is higher. Second the resolution of
pneumonia is related to the severity of local pulmonary
lesions, the presence of sepsis or septic shock, and in
some cases multiorgan failure. These features may also
differ in patients with sCAP vs. VAP.

In a recent multicenter study in critically ill patients
with sCAP, the incidence of appropriate antimicrobial
treatment was 97% [27]. On the other hand, a lower
incidence of appropriate antimicrobial treatment was
reported in a recent European study of VAP patients,
68% [28]. The ENIRRIs study, including different types
of hospital- and ICU-acquired lower respiratory tract
infections, reported higher 90-day mortality when
pneumonia was caused by multi-drug-resistant (MRD)
pathogens [9, 29].

It seems reasonable to suggest a common definition
for non-response in sCAP and HAP/VAP including
sustained fever, lack of improvement or deterioration in
oxygenation, radiologic deterioration, and persistently
elevated or rising biomarkers, as CRP or PCT, at day 3
compared to baseline (Fig. 2).

Clinical

Laboratory (Biomarkers)
Radiographic

Fever, tachypnea, tachycardia, shortness of breath (48-72 h)

Hemodynamic instability, worsening oxygenation (PaO2:FiO2),
development of ARDS

Fatigue and cough (up to 2-weeks)

Persistence of elevated PCT (PCT-ratio), CRP (CRP-ratio), WBC, lactate
Radiologic deterioration
Time-to-resolution of lung infiltrates:

4-weeks in most cases
~ 10 weeks for severe pneumonia

ARDS acute respiratory distress syndrome; CRP C-reactive protein; PCT procalcitonin; WBC white blood cell count
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Delayed recovery
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> Prescribed or illicit drugs or inhalants (DAH, eosinophilic pneumonia)
> Prior MRSA or P. aeruginosa pneumonia
> Prior intravenous antibiotics within the last 90 days, septic shock
at time of VAP, ARDS preceding VAP, > 5 days of hospitalization prior
to occurrence of VAP onset (risk factors for MDR HAP/VAP)

DIAGNOSIS WORK-UP

Infectious causes
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- Diabetes - Legionella pneumophila
- Immunosuppression - Nocardia
- Mycobacterium tuberculosis
« Care-related > Fungal
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« Organism/disease severity > Viral > Drug induced fever and/or pneumonitis

- Severity of infection (multi-lobar) - SARS-CoV2
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> Parasitic

« Resistant organisms or secondary lung infections

« Other Infections or complications

Imaging

NON-RESPONDING PNEUMONIA

Noninfectious causes

> Acute i iti ja (I Rich Sy )
> Acute eosinophilic pneumonia
> Cardiac causes-heart failure, severe mitral stenosis
> Cryptogenic organizing pneumonia
> Diffuse Alveolar hemorrhage (DAH)
-SLE
- Antiphospholipid antibody syndrome
- Goodpasture disease
- ANCA-associated vasculitides

Laboratory studies

>Blood test
- Infectious
- Noninfectious

> Urine tests

> Pleural fluid

> Bronchoscopic alveolar lavage fluid or protected brush sampling

- Microbiologic

- Agnostic, NGS testing sterile fluids

- Cytologic studies

Fig. 2 Non-responding pneumonia presenting the differential diagnosis and the proposed diagnostic work-up

What is the frequency of non-responders?
In sCAP, one common reason for ICU admission is treat-
ment failure. Even when guideline concordant antimi-
crobials and adequate supportive care are administered,
non-response is relatively common. Studies report vary-
ing non-response rates in ICU patients with sCAP rang-
ing from 15 to 30% [30—32]. Non-response is associated
with worse clinical outcomes including longer lengths of
stay and higher mortality rates. Factors such as delayed
or inappropriate antibiotic therapy, infection with MDR
pathogens, immunosuppression, and higher disease
severity (e.g., high sequential organ failure assessment
(SOFA) scores, septic shock, severe acute respiratory fail-
ure) contribute significantly to non-response rate.
HAP/VAP present even more complex therapeu-
tic challenges, especially in critically ill patients where
the risk of MDR pathogens is higher [33]. Although
the impact on outcomes is unclear, treatment fail-
ure is more frequent in HAP/VAP compared to sCAP.
Non-response rates in HAP/VAP range from 20 to
40%, depending on the study population and pathogen
involved [11]. Factors such as the presence of Pseu-
domonas aeruginosa and Acinetobacter baumannii,

antibiotic resistance rate, and comorbidities like
chronic obstructive pulmonary disease (COPD) and
immunosuppression are associated with treatment fail-
ure. A recently published meta-analysis of treatment
strategies for non-ventilator HAP, including 39 RCTs
and 4807 patients, confirmed that HAP treatment fail-
ure rates are high (between 30 and 45%) [34]. Regarding
VAP, case-mix and diagnostic definitions are impor-
tant determinants of clinical failure rates. As with non-
ventilator HAP, treatment failure rates hover around
30% [35]. Interestingly, carbapenem-based empiric
regimens were associated with lower failure rates and
mortality in VAP; however, this effect was not observed
in trials with higher disease severity and was also not
associated with the identification of Pseudomonas as
etiologic agent [35].

Which factors are important to determine
non-response?

The speed at which pneumonia signs and symptoms
resolve is primarily influenced by host-intrinsic factors,
particularly frailty. Conditions such as diabetes, malig-
nancy, immunosuppression, and end-organ disease often
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impair neutrophil function, as well as cell-mediated and
humoral immunity, which in turn affect the rate of symp-
tom recovery. Other factors, such as impaired cough and
mucociliary clearance in COPD, malnutrition, chronic
aspiration, impaired airway clearance in chronic alco-
holism, certain neurological disorders, and impaired
lung lymphatic drainage and pulmonary edema in heart
failure, have all been associated with delayed resolu-
tion of pneumonia [36]. Typically, patients show clinical
improvement within 48-72h of therapy, but cough and
fatigue can persist for up to two weeks in patients who
are otherwise improving/responding (Table 1) [37].

Other factors influencing the resolution time of pneu-
monia include the severity at presentation and the sus-
pected pathogen. Severe cases, such as those with septic
shock, multilobar or necrotizing pneumonia, or res-
piratory failure requiring mechanical ventilation, gener-
ally have longer recovery times. Certain pathogens are
associated with slower rates of clinical improvement.
Pneumonia caused by Mycobacterium tuberculosis, for
example, responds more slowly to appropriate treatment
compared to Streptococcus pneumoniae, Mycoplasma
pneumoniae, or Chlamydia pneumoniae [38]. Bacte-
rial load and the presence of bacteremic pneumococcal
pneumonia, and Legionella infections often have slower
resolution rates compared to non-bacteremic infections
[39].

Approach to the patient with unresponsive
pneumonia - differential diagnosis

When faced with a non-responding patient with pneu-
monia, the critical care team must consider three broad
possibilities (Fig. 2): 1) their prognostication regarding
the expected time to improvement is unrealistic; 2) the
antimicrobial treatment is inappropriate due to anti-
microbial resistance, the presence of an unexpected
infectious agent including a nosocomial pathogen or
insufficient source control (e.g. empyema); 3) the patient
is suffering from a viral or non-infectious process [2].

Expected recovery time

Determining the expected recovery time for critically ill
patients with pneumonia is not a precise science; none-
theless, it is dependent upon a multitude of factors pre-
viously detailed. Delay in initiating appropriate empiric
antibiotics or under resuscitation are modifiable risk fac-
tors that could result in delayed recovery time or adverse
outcomes. While failure of a patient with sCAP to clini-
cally stabilize after 72h of antibiotic therapy has been pre-
viously defined as “treatment failure;” this time frame may
be too long to wait before initiating a re-evaluation of the
diagnosis in a critically ill patient [40]. Since appropriate

recovery time cannot be accurately estimated, clinicians
caring for critically ill patients diagnosed with pneumo-
nia who fail to respond within 72h of antibiotic therapy
or who are clinically worsening prior to 72h should
reconsider the initial diagnosis and seek both infectious
and non-infectious explanations for the patients’ unan-
ticipated clinical course (Table 1 and Fig. 2).

Diagnostic approach

Re-evaluation of the initial diagnosis of pneumonia
Assuming local guidelines are followed, inappropriate
antibiotic therapy is seldom the cause of clinical failure
in CAP but is more common in HAP/VAP, since the later
is associated with a higher risk of MDR pathogens, par-
ticular in settings with high baseline MDR rates. ATS/
IDSA guidelines addressing both CAP and HAP/VAP
have identified risk factors for MDR organisms (Fig. 2)
[11, 12]. Communication between the microbiology lab,
pharmacists, and clinicians is very important to promptly
identify patients with inappropriate antibiotics. In addi-
tion to the choice of empiric antibiotic therapy, it is cru-
cial to re-evaluate its adequacy. Drug dose should be
reassessed as critically ill patients experience marked
pharmacokinetic changes in both the volume of distri-
bution and drug clearance rates compared to less sick
patients. In addition, antibiotic administration, namely
intermittent dosing vs continuous perfusion in time
dependent drugs, and antibiotic lung penetration should
be checked [41]. A thorough history of the present illness
can also raise the possibility of uncommon bacterial and
fungal causes of severe pneumonia that may not respond
to some empiric antibiotic regimens (Fig. 2). Since the
COVID-19 pandemic, there is greater recognition of viral
causes of severe pneumonia not responsive to empiric
pneumonia therapy, including influenza (with or without
bacterial co-infection), RSV, and finally HSV and CMV
reactivation which have uncertain clinical impact [42].

Septic complication

Non-response could also be the result of concomitant
sepsis either directly related to pneumonia or inde-
pendent of a pulmonary infection. Septic complications
because of pneumonia include secondary lung infection,
parapneumonic pleural effusion, empyema, lung abscess,
and necrotizing pneumonia [48]. Loculated or persistent
effusions frequently need a chest tube for source control,
often in collaboration with interventional radiology and
thoracic surgery. Other septic complications not directly
due to pneumonia but that could mimic a non-respond-
ing pneumonia include endocarditis, Lemierre syndrome,
acalculous cholecystitis, Clostridium difficile colitis, or
other hospital-acquired infections [2].
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Wrong diagnosis

In one study conducted in the ICU, 19% of patients
admitted with a diagnosis of pneumonia were ultimately
diagnosed with non-infectious conditions [43]. There
are several non-infectious conditions that can mimic
nonresponding or worsening severe pneumonia such as
heart failure, neoplasms, diffuse alveolar hemorrhage,
acute interstitial pneumonitis, eosinophilic pneumonia,
hypersensitivity pneumonitis, pulmonary embolism, vas-
culitis, and cryptogenic organizing pneumonia (Fig. 2).
Another frequently overlooked diagnosis is drug induced
fever. The list of antibiotics associated with drug induced
fever is long and this diagnosis should be suspected par-
ticularly in the presence of eosinophilia [44]. Diagnostic
uncertainty is highest when non-pulmonary conditions
overlap with pulmonary inflammation.

Diagnostic work-up of non-responding patient
with pneumonia

Review of patient medical history

In the setting of treatment failure, revisiting the patient’s
medical history can be especially useful both for identify-
ing a possible overlooked infectious cause of pneumonia
or to identify risks factors that could indicate the pres-
ence of a highly resistant organism. For example, prior
animal exposures or travel history could provide clues
to the presence of a rare cause of pneumonia (Fig. 2). A
history, or known colonisation on surveillance swabs,
of methicillin-resistant Staphylococcus aureus (MRSA)
or Pseudomonas aeruginosa infections, and receipt of
intravenous antibiotics within the past 30 days should
raise suspicion for a possible MDR pathogen causing
pneumonia.

Imaging modalities

Radiographic findings in pneumonia generally fall into
three categories: 1) focal non-segmental or lobar pneu-
monia, 2) multifocal bronchopneumonia, and 3) focal
or diffuse interstitial pneumonia. In patients who clini-
cally improve, ATS/IDSA guidelines do not recommend
routine follow-up chest imaging [12]. However, in cases
where clinical presentation is atypical despite radio-
graphic evidence of pneumonia, repeat CXR is advised
to rule out alternative diagnoses [41]. Besides, repeat
CXR can show progression of disease, but more impor-
tantly may reveal fluid collections (rarely abscess, more
commonly pleural effusions) which could represent
lack of source control (Fig. 2), like empyema requir-
ing drainage. Radiographic resolution can lag days to
weeks beyond clinical improvement. In patients under
50 and those with mild-to-moderate pneumonia, radio-
graphic infiltrates typically resolve within four weeks.

Conversely, resolution may take up to 10 weeks in older
patients, those with multiple comorbidities and COPD,
or severe pneumonia [42, 43]. Slow radiographic reso-
lution alone is not an indicator of treatment failure.

Point-of-care LUS can also be beneficial as it is more
sensitive than CXR for identifying pleural effusions and
can identify fluid characteristics that suggest the pres-
ence of an empyema [45]. While LUS avoids the cost
and radiation of CT, it requires technical expertise and
is less effective for assessing pathology deep to the lung
pleura.

For non-resolving pneumonia or clinical deteriora-
tion, repeat imaging—especially chest CT scan—is
strongly recommended. CT can help confirm or refute
the diagnosis of pneumonia and identify alternative
or concurrent conditions that may explain patients’
delayed response rates, like pulmonary edema, embo-
lism, pneumonitis, organizing pneumonia, or malig-
nancy [46, 47]. High resolution chest CT reviewed by
chest radiologists can be particularly helpful in dif-
ferentiating infectious from non-infectious pathology
[48]. CT also offers better delineation of radiographic
patterns (e.g., lobar, interstitial, nodular) and can iden-
tify complications such as cavitation, abscess, empy-
ema, or mediastinal lymphadenopathy, guiding further
diagnostic or therapeutic interventions (Fig. 2).

Laboratory studies

For the patient with presumed severe pneumonia not
responding to antibiotic therapy there are tests (both
for infectious and non-infectious diseases) which can
be performed on blood, urine and bronchoalveolar lav-
age fluid that may aid in identifying a definitive pathol-
ogy (Fig. 2). Serial PCT and CRP testing can be used to
assess response to antibiotics and guide antibiotic dura-
tion [16, 21, 49, 50]. The use of fibreoptic bronchoscopy
and bronchoalveolar lavage-based studies may provide
a more definitive diagnosis in greater than 40% ICU
patients deemed to have pneumonia who are experi-
encing therapeutic failure [51]. In the case of clinical
suspicion of a non-infectious condition, auto-immunity
evaluation should be done (example — ANA, anti-DNA
ss and ds, c-ANCA, and p-ANCA, anti-GBM), assess
the urinary sediment, evaluate the BAL fluid namely its
cellularity and perform flow cytometry.

What to do with antibiotic therapy?

There is no RCT data to guide the therapeutic approach
to a non-responding patient. Clinicians must therefore
rely heavily on the art of medicine and clinical judge-
ment. If review of the relevant clinical data suggests
an alternative diagnosis or pathogen or antimicrobial
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resistance profile, modifications of antibiotic therapy may
be needed and can be divided into verification of ade-
quate dosing, escalation of therapy to cover MDR patho-
gens, or addition of agents from a different antimicrobial
class to cover atypical or non-bacterial organisms.

Worsening bacterial infection due to inappropriate
antibiotic coverage could occur if the offending organ-
ism was resistant to the initial antibiotic choice, if it was
originally susceptible but there was emergence of resist-
ance during therapy, or if the antibiotic chosen did not
reach the lung parenchyma with adequate concentra-
tions. Risk factors for resistant infections at baseline dif-
fer based on the type of organism, therefore assessment
of individual epidemiologic and clinical risk factors is
critical. For instance, ceftriaxone-resistant pneumococ-
cus is uncommon in the United States (US) but more
prevalent in Taiwan and South Korea; risk factors include
extensive previous treatment with antibiotics for respira-
tory tract infections [52, 53]. Because high-doses of beta-
lactams are used to treat CAP in the US, it is unlikely that
the presence of ceftriaxone-resistance would lead to fail-
ure of treatment of pneumonia [12]. On the other hand,
the use of bactericidal vs bacteriostatic antibiotics is not
a risk factor for non-response. This was borne out in a
recent meta-analysis of 42 studies that found no differ-
ence in clinical cure rates between patients treated with
bactericidal vs bacteriostatic agents [31].

Patients with prolonged hospital stays, extensive antibi-
otic exposure, residence in a long-term acute care facility,
or who live in or recently travelled to areas with a high
prevalence of resistance (e.g., India or South America)
may be at risk for having infection due to MDR Gram-
negative organisms such extended-spectrum beta-lacta-
mase producing Enterobacterales spp (particularly in E.
coli, K. pneumoniae, K. oxytoca, or P. mirabilis), which
generally require carbapenem therapy [54]. In the case of
the presence of Enterobacterales spp in which the ampC
gene is constitutively expressed or is induced during
therapy with 3rd generation cephalosporins to produce
ampC beta-lactamases (particularly among Enterobacter
cloacae, Citrobacter freundii, Klebsiella aerogenes, and
Hafnia alvei) generally require cefepime or carbapenem
therapy [54]. Alternatively, highly resistant Pseudomonas
aeruginosa may require treatment with a carbapenem,
ceftolozane/tazobactam or ceftazidime/avibactam [54].
Patients who are clinically worsening with the aforemen-
tioned risk factors and have either not been treated for
these organisms or may have acquired these organisms
during hospitalization may require prompt escalation
of therapy, particularly if the patient is deteriorating. If
these organisms are not isolated from a respiratory sam-
ple, it is unlikely that one of these bacteria are the cause
of the patient’s clinical decline.

Similarly, addition of vancomycin or linezolid to treat
MRSA is often considered in patients with clinical dete-
rioration. Risk of acquisition of MRSA during hospitali-
zation varies but is generally uncommon if good infection
prevention practices are in place. The negative predictive
value of MRSA nasal swabs (via polymerase chain reac-
tion (PCR) or culture) is high; thus, if the MRSA nasal
screening test is negative then it is reasonable to either
discontinue or forgo the addition of anti-MRSA empiric
therapy [55].

One additional caveat regarding non-responders relates
to appropriate drug and adequate dose of antibiotics [56].
For example, if vancomycin is prescribed for MRSA, but
therapeutic levels take 4 days to achieve, one could see a
clinical decline or non-response to treatment. Similarly,
if daptomycin was started for other reasons, it would not
be expected to cover a secondary pneumonia with MRSA
because it is inactivated by pulmonary surfactant. Under-
dosing of beta-lactam antibiotics directed at Gram-nega-
tive organisms occurs frequently, although patients in the
ICU with sepsis have altered pharmacokinetics and phar-
macodynamics that can result in increased clearance of
antibiotics [56, 57]. For these reasons, many ICUs prefer-
entially administer beta-lactam agents via continuous or
extended infusion [41, 58, 59].

The need to add new antimicrobials to cover atypical
bacterial pathogens or non-bacterial pathogens depends
on the clinical and immune status of the patient as well
as imaging finding and microbiologic work up. Overall,
the need to add such agents is uncommon and generally
considered only in highly immunocompromised patients.
Atypical bacterial coverage, primarily for Legionella
spp., may be considered if not given initially for patients
at high risk. Clinicians should be aware of any local epi-
demiology regarding Legionella outbreaks and recog-
nize that the Legionella urinary antigen only detects L.
pneumophila serogroup 1 which accounts for 80-90%
of cases but considering that other serogroups and other
Legionella species (e.g. L. micdadei) can cause infections,
the test sensitivity may be lower than that. A thorough
assessment of a patient’s clinical presentation and epi-
demiological history is essential in identifying uncom-
mon pathogens responsible for non-resolving CAP,
which may necessitate targeted antimicrobial therapy,
often in combination (Fig. 2). Fungal pneumonia (e.g.,
aspergillosis, endemic fungi) that is rapidly progressive
and Pneumocystis jirovecii pneumonia (PJP) are rare
and less likely in non-immunocompromised patients
without significant immunocompromising conditions;
however, the addition of antifungal therapy and/or tri-
methoprim/sulfamethoxazole, respectively, can be con-
sidered in the immunocompromised with compatible
imaging and microbiologic findings. It is also important
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to recognize that viral pathogens, particularly influenza,
RSV, and SARS-CoV-2, can cause pneumonia, including
lobar pneumonia, and can be transmitted to hospitalized
patients; if these organisms are identified through viral
respiratory testing, antiviral therapy should be initiated
as appropriate. In addition, CMV and HSV reactivation
have been frequently identified in critically ill patients
receiving mechanical ventilation (more often HSV) with
varied impact on clinical outcomes. However, there are
no clear recommendations regarding the utility of antivi-
ral therapy in these situations [60, 61]. Finally, mycobac-
terial infections are a rare cause of an acute respiratory
decompensation, but miliary tuberculosis could be con-
sidered and treated in the appropriate host.

In the absence of clinical decline or with ambiguity of
diagnosis, it is reasonable to not escalate and even stop
antibiotic therapy while assessing the patient [62]. If a
previously identified organism has been fully treated,
extending targeted therapy beyond current recommen-
dations also has little benefit and certainly raises risk of
harm [63, 64]. In general, it is uncommon to fail antibi-
otic coverage in the ICU with the broad coverage usually
used (cefepime or piperacillin/tazobactam +vancomy-
cin), and the scenarios presented previously are overall
uncommon. If antibiotics are broadened or other antimi-
crobials are added empirically, it is crucial to re-evaluate
the need for these agents daily. This decision should be
informed by additional diagnostic work up including
obtaining respiratory cultures, ideally via bronchoalveo-
lar lavage which also allows for collection of Legionella
cultures, PJP PCR, galactomannan antigen (more sen-
sitive than in serum), beta-D-glucan, acid fast bacilli/
fungal smear and culture, and respiratory virus or pneu-
monia multiplex syndromic panels when indicated; broad
range PCR is rarely indicated. If carbapenems or newer
Gram-negative antibiotics are started empirically, they
should be stopped once culture data return that do not
support their continuation. If no infectious diagnosis is
obtained, cessation of antibiotics with watchful waiting
should be considered; it is inadvisable to assign arbitrary
long courses of therapy when culture data do not support
continuation of broad-spectrum antibiotic therapy.

Rational antibiotic decision making for patients not
responsive to initial therapy is complex due to the het-
erogeneity of patient risk factors, exposure history and
overlapping differential diagnoses that may be infectious
or non-infectious. This requires astute clinical re-evalua-
tion of the patient and assessment of risks and benefits of
altering antimicrobial therapy or discontinuing it. Recog-
nition that all antimicrobials carry risks is paramount in
this thought process [65].

Conclusion

This manuscript brings to light an understudied, under-
recognized, and underappreciated clinical challenge:
the hospitalized patient with severe pneumonia who is
not responding to initial treatment. Clinical studies are
needed to bring more robust evidence and to hopefully
identify different non-response phenotypes.

We propose a common criterion that spans from sCAP
to HAP/VADP, identify the most relevant risk factors, and
provide a clinical pathway to investigate these patients in
a timely manner to facilitate optimizing care.

The decision-making process consists of two key-com-
ponents: the comprehensive search for an accurate diag-
nosis and treatment modification as needed to match the
revised diagnosis. The former will ensure that clinicians
are not missing an important diagnosis responsible for
the initial treatment failure, and the later will offer a con-
crete approach to make the treatment successful.

In summary, there is an urgent need for better data on
the epidemiology of pneumonia non-responders and how
best to optimize the therapeutic approach in order to
secure the best outcomes for all patients.
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