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Lung Function Deficits and Symptom Burden in
Survivors of COVID-19 Requiring Mechanical
Ventilation

To the Editor:

Recent studies reporting the clinical sequelae of hospitalized patients
recovering from coronavirus disease (COVID-19) have included
limited data (especially regarding lung function) for survivors who
required invasive mechanical ventilation (1–6). As a group who was
among the most critically ill and whose recovery may be influenced by
the post–intensive care syndrome, we hypothesized that their short-
term sequelae would include physiological, radiographic, and exercise
impairment as well as high symptom burden.

We conducted an observational study that analyzed clinical data
collected prospectively for routine care. Eligible patients were
laboratory-confirmed swab positive for severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), mechanically ventilated for a
minimumof 72 hours in the Royal BromptonHospital Adult Intensive
Care Units, and discharged to home or a rehabilitation care facility.
Admission dates ranged fromMarch 13, 2020, to May 21, 2020, and
patients were discharged betweenMarch 30, 2020, and July 20, 2020.

Of 52 consecutive patients fulfilling the inclusion criteria, 50
attended a multidisciplinary clinic 6 weeks after discharge. Spirometry,
diffusingcapacity, andplainchestradiographywereperformed.Physical
functioning and exercise-induced oxygen desaturation were assessed
using the 6-minute-step test (6MST) (7). We collected patient self-
reported symptoms and information from the following validated
questionnaires: Global Rating of Change Questionnaire (range:25
“very much worse” to15 “very much better”) to assess overall change
from discharge, the Medical Research Council (MRC) dyspnea scale to
assess respiratory disability, the Numerical Rating Scale (NRS) to assess
breathlessness, the Chalder Fatigue Scale (CFS) to assess fatigue, health

related quality of life (EQ-5D-5L) to assess health-related quality of life,
the Generalized Anxiety Disorder-7 (GAD-7) to assess anxiety, the
Patient Health Questionnaire-9 (PHQ-9) to assess depression, the
TraumaScreeningQuestionnaire toassesspost-traumaticstress, andthe
Six-item Cognitive Impairment Test to assess cognition.We used
previously defined thresholds for these questionnaires to assess the
proportion with significant symptom burden.

Patient demographics and postdischarge clinical outcomes at 6
weeks can be found in Tables 1 and 2. Of note, 80% weremale, 84%
were of BlackAsianMinority Ethnicity, andmedian (interquartile range)
duration of mechanical ventilation was 15.5 (12–20) days and length of
hospital stay was 38 (28–51) days. Twenty-four percent of patients
received extracorporeal membrane oxygenation (ECMO), while prone
positioningwasperformedin60%ofpatients.Intravenouscorticosteroids
were administered to 34% of patients, and 42% of patients had
radiologically confirmed thromboembolic disease during their hospital
admission.Follow-upoccurredatamean44daysafterhospitaldischarge.

Lung function results of 47 patients who completed technically
acceptable laboratory testing are presented in Table 2. Abnormal
results were defined as below lower limit of normal (standardized
residual [SR] threshold of less than21.645) (8). One hundred percent
had abnormally low diffusing capacity of the lung for carbonmonoxide
(DLCO), 55% low transfer coefficient for carbonmonoxide (KCO),
44% low forced vital capacity (FVC), and 28% low forced expiratory
volume in 1 second. Length of hospital stay andmechanical ventilation
wereassociatedwithFVCSR(r=20.698and20.492, respectively; both
P, 0.001) and with DLCO SR (r =20.398 and20.344; P = 0.007 and
0.027, respectively).

Compared with predischarge imaging, follow-up radiography
showed improvement in 90% of cases; however, residual radiographic
abnormalities were still evident in 64% of cases. Patients with an
abnormal chest radiograph had significantly lower mean FVC (SR
21.689 vs.20.9706; P = 0.025), lower mean 6MST (76.5 vs. 128.5;
P = 0.005), and higher medianMRC dyspnea score (3 vs. 2; P = 0.020)
than those with a normal chest radiograph.

No significant differences in lung function parameters or
proportion with abnormal chest radiograph were observed at 6 weeks
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after discharge between those who did or did not receive ECMO or
between those with or without secondary bacterial pneumonia.
Radiologically confirmed pulmonary embolism was associated with
reduced mean FVC SR (21.908 vs.21.175; P = 0.022) and DLCO SR
(23.654 vs.23.077; P = 0.029) compared with those without
pulmonary embolism.

6MST was completed in 45 patients. Mean (standard deviation)
6MST was 86 (39) steps with four patients (9%) showing significant
exercise-inducedoxygendesaturation (fall>4% to anadir below90%).
Based on data from healthy individuals (7), 98% of our cohort had a
6MST below the 95% confidence interval.

Eighty percent of patients reported at least good recovery (Global
RatingofChangeQuestionnaire>3) fromhospital discharge,with 16%
and10% returning towork anddriving, respectively. Themost frequent
self-reported symptoms were fatigue (84%), dyspnea (80%), muscle
weakness (70%), joint pain (especially shoulder) (54%), and cough
(20%). Thirty-four percent screened positive for burdensome
breathlessness (NRS>4), 46% for significant respiratory disability
(MRC>3), 72% for fatigue (CFS>4 items), 30% for anxiety (GAD-7
>8), 26% for depression (PHQ-9>10), and 14% for post-traumatic
stress (TSC>6), and66%reportedat least amoderateprobleminoneor
more EQ-5D-5L dimensions. All had a normal Six-item Cognitive
Impairment Test score.

1 shows a correlationmatrix heatmap demonstrating the strength
and direction of relationship between lung function tests, 6MST, and
patient-reported outcomes. FVC SR correlated significantly withMRC
(r=20.330;P=0.023), 6MST (r=0.439;P=0.028), and lowest oxygen
saturations during exercise (r = 0.496; P = 0.011) but not with other
patient-reported outcomes. DLCO correlated significantly with MRC

(r=20.298; P= 0.050); 6MST (r= 0.457; P= 0.033) and lowest oxygen
saturations during exercise (r = 0.398; P = 0.015).

Health-related quality of life, as measured by the EQ-5D-5LUtility
Score andVisual Analog Score, showedmoderate to strong correlations
withrespiratorysymptoms(MRC,NRS),psychologicaloutcomes(GAD-
7, PHQ-9, Trauma Screening Questionnaire), and CFS (Figure 1).

Table 1. Patient demographics and hospital admission details

Baseline Demographics Patients (n = 50)

Age, median (IQR), yr 54.50 (44.25–59.00)
Sex, male:female, % 80:20
Ethnicity, % Black, Asian, Minority Ethnic 84
Ethnicity, % Asian 52
Body mass index, kg/m2 29.78 (5.59)
Smoking status, % current or past history 28
Diabetes mellitus, % 22
Hypertension, % 34
Asthma/COPD, % 10
Receiving immunosuppression, % 2

Hospital Admission
Overall duration, median (IQR), d 38 (21.25–50.25)
Duration of mechanical ventilation, median

(IQR), d
15.50 (12.00–20.00)

Extracorporeal membrane oxygenation, % 24
Prone positioning, % 60
Intravenous steroids, % 34
Tracheostomy, % 54
Radiologically confirmed pulmonary

embolism, %
32

Radiologically confirmed deep vein
thrombosis, %

22

Definition of abbreviations: COPD = chronic obstructive pulmonary
disease; COVID-19 = coronavirus disease; IQR = interquartile range.
Baseline demographics and summary of hospital admission for patients
admitted with severe COVID-19 requiring mechanical ventilation at the
Royal Brompton Hospital.

Table 2. Summary of lung function parameters, functional
assessment, self-reported symptoms, and proportion of patients
reaching case threshold for patient-reported outcome measures

Patient-reported Outcome Measures and
Lung Function Parameters (n = 47) Patients

FEV1, L 2.52 (0.77)
FEV1, % predicted 82.54 (19.22)
FEV1, standardized residuals 20.97 (0.96)
FVC, L 2.86 (0.91)
FVC, % predicted 77.23 (16.10)
FVC, standardized residuals 21.43 (1.07)
FEV1/FVC ratio 0.88 (0.05)
DLCO, mmol/min/kPa 4.88 (1.71)
DLCO, % predicted 51.32 (13.06)
DLCO, standardized residuals 23.28 (0.86)
KCO, mmol/min/kPa 1.28 (0.24)
KCO, % predicted 75.70 (14.05)
KCO, standardized residuals 21.72 (1.18)

Functional Assessment (n = 45)
6-minute-step test, steps 85.5 (38.6)
Oxygen saturations nadir, % 93.93 (3.48)
Proportion with significant exercise-induced

oxygen desaturation, %
9

Patient-reported Outcomes (n = 50), %
Proportion GRCQ >3 80
Proportion MRC >3 46
Proportion NRS >4 34
Chalder fatigue proportion with >4 items 72
Proportion GAD-7 >8 30
Proportion PHQ-9 >10 26
Proportion TSQ >6 14

Self-reported Symptoms, %
Fatigue 84
Breathlessness 80
Cough 20
Muscle weakness 70
Joint pain 54
Fever 0
Hemoptysis 0
Loss of sense or smell 16
Low mood 10
Anxiety 14
Insomnia 20

Definition of abbreviations: DLCO = diffusing capacity of the lung for
carbon monoxide; FEV1 = forced expiratory volume in 1 second;
FVC = forced vital capacity; GAD-7 = Generalized Anxiety Disorder
Questionnaire; GRCQ = Global Rating of Change Questionnaire;
KCO = transfer coefficient for carbon monoxide; MRC = Medical
Research Council dyspnea scale; NRS = Breathlessness Numerical
Rating Scale; PHQ-9 = Patient Health Questionnaire-9; TSQ = Trauma
Screening Questionnaire.
For lung function parameters and functional assessment outcome, data
are expressed as mean (standard deviation) unless otherwise stated.
For patient-reported outcomes and self-reported symptoms, data are
expressed as the proportion of patients reaching the case threshold.
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To our knowledge, this is the first report of outcomes in a specific
cohort of survivors of COVID-19 who received invasive mechanical
ventilation during their acute illness. We comprehensively
characterized our cohort with lung function evaluation, chest
radiography, functional exercise testing, and a broad range of validated
symptom questionnaires to assess physical and psychological
functioning.

Emerging reports of short-term sequelae in survivors of COVID-
19 have focused largely on hospitalized patients who were not
mechanically ventilated; for example, recent Italian and UK cohorts
included a minimal number of such patients (n = 7 and n = 1,
respectively) (1, 2). Similarly, the few studies that have measured lung
function following hospitalization for COVID-19 have either
completely excluded or comprised very few individuals who were
mechanically ventilated (3, 5, 6).

All patients in our cohort demonstrated evidence of impaired gas
transfer 6 weeks after leaving the hospital, 44% of whom had
concomitantly decreasedFVC.These deficitswere farmore severe than
in previous reports of survivors of COVID-19 (3, 5, 6), reflecting the
constitution of our patients who required mechanical ventilation for
severe acute respiratory failure, 25% of whom received ECMO.
However, lung function deficits in our cohort (measured at 6 wk after
discharge)werecomparable tothoseobservedinnon–COVID-19acute

respiratory distress syndrome (ARDS) at 3 months (9). Further
longitudinal studies are required to compare the trajectory of recovery
in patients with severe COVID-19 and those with non–COVID-
19–related ARDS.

In view of persisting chest radiographic abnormalities, we
hypothesize thatmost of thegas transferperturbationmaybe explained
by residual parenchymal abnormalities secondary to ARDS and/or
post–COVID-19 interstitial lung abnormalities. However, gas transfer
deficits were evident despite normal chest radiography in a third of the
cohort, suggesting the possibility of perfusion-associated impairment
caused by pulmonary angiopathy (10). There were only weak to
moderate correlations between lung function andMRC, and there was
no significant association between lung function and other patient-
reported outcomes, suggesting that extrapulmonarymanifestations are
important contributors to symptom burden.

Despite 80% and 90% of our cohort reporting interval symptom
improvement and showing radiographic improvement, respectively,
there remained a high prevalence of lung function deficits, functional
impairment, and significant symptomatology. The most prominent
symptomswere fatigueandbreathlessness, in linewithprevious reports
in COVID-19 (1, 2). Muscle weakness and joint pain were also
frequently reported in our cohort, perhaps reflecting the effects of
post–intensive care syndrome, as observed in survivors of
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Figure 1. Correlation matrix heatmap showing strength and direction of relationship between lung function tests and patient-reported outcomes.
Lung function parameters were normalized to standardized residuals. 6MST = 6-minute-step test; Breathlessness NRS = “Worst” breathlessness
in last 24 hours Numerical Rating Scale; Chalder fatigue = Chalder Fatigue Scale; DLCO = diffusing capacity of the lung for carbon monoxide;
EQ5D5L=5-level ED-5D version; FEV1 = forced expiratory volume in 1 second; FVC = forced vital capacity; GAD-7 = General Anxiety Disorder-7;
GRCQ = Global Rating of Change Questionnaire; KCO = transfer coefficient for carbon monoxide; MRC = Medical Research Council dyspnea scale;
Nadir SpO2

= lowest oxygen saturations as measured by pulse oximetry during exercise test; PHQ-9 = Patient Health Questionnaire-9; TSQ = Trauma
Screening Questionnaire; VAS = visual analogue scale.
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non–COVID-19 ARDS (11). Half of our cohort complained of
shoulder pain. This warrants further investigation, given that 60%
of our cohort underwent prone positioning during their hospital
admission.

In summary, we report a high prevalence of lung function and
functional impairment as well as substantial symptom burden in
survivors of severe COVID-19 requiring mechanical ventilation.
Detailed longitudinal studies are required to document the recovery
trajectory of this group of individuals.�
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Telemedicine-enabled, Hotel-basedManagement of
Patients with COVID-19: A Single-Center
Feasibility Study

To the Editor:

The dramatic spread of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic in the first half of 2020
demanded a significant readjustment of healthcare organization todeal
withthemassivewaveofpatientswithcoronavirusdisease(COVID-19)
(1, 2). Healthcare resources were exploited not only by patients who
were severely ill but also by thosewhowere still contagious after clinical
recovery and could not be discharged at home. As such, it became
pivotal to develop innovative management strategies to unload
hospitals while reducing the risk of SARS-CoV-2 transmission among

family members of infected patients who could not ensure effective
domiciliary isolation.

Between April andMay 2020, a novel framework consisting in a
telemedicine-enabledhotel facilitywas implementedbytheFondazione
Policlinico Universitario A. Gemelli IRCCS in Rome, Italy. The scope
was to provide adequate isolation for clinically stable patients with
COVID-19while ensuring clinical safety (3).Weassessed the feasibility
and safety of this management approach.

Consecutive patients with COVID-19 discharged from the
emergencycareortheCOVID-19unitsofourhospitalwerereferredtothe
hospital facility if theywereunable to complywith self-isolationmeasures
at home. Eligibility criteria for study participation included a COVID-19
diagnosis (requiringapositivereal-timereversetranscriptase–polymerase
chain reaction [RT-PCR] nasopharyngeal swab test), self-sufficiency,
ability touse a smartphone (as reportedby thepatient), andpersistenceof
SARS-CoV-2 infection via RT-PCR at the time of hospital discharge.
Clinical stability at the time of hospital discharge was also required, as
defined by arterial oxygen tension/pressure>60mmHg in room air,
absence of fever, and no need for intravenous therapies. Institutional

yle> This article is open access and distributed under the terms of the
Creative Commons Attribution Non-Commercial No Derivatives License 4.
0. For commercial usage and reprints, please e-mail Diane Gern.

Letters 1743

LETTERS

http://www.atsjournals.org/doi/suppl/10.1513/AnnalsATS.202102-099RL/suppl_file/disclosures.pdf
http://www.atsjournals.org
mailto:w.man@rbht.nhs.uk
http://crossmark.crossref.org/dialog/?doi=10.1513/AnnalsATS.202101-018RL&domain=pdf&date_stamp=2021-09-21
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org


<<
	/CompressObjects /Off
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck true
	/ColorImageMinResolution 300
	/GrayImageResolution 300
	/DoThumbnails false
	/ColorConversionStrategy /LeaveColorUnchanged
	/GrayImageFilter /FlateEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /Warning
	/AllowPSXObjects false
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages false
	/ColorSettingsFile (Color Management Off)
	/PassThroughJPEGImages true
	/AutoRotatePages /None
	/Optimize false
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /Warning
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues true
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 1000
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth 8
	/OtherNamespaces [
		<<
			/IncludeSlug false
			/CropImagesToFrames true
			/IncludeNonPrinting false
			/OmitPlacedBitmaps false
			/AsReaderSpreads false
			/Namespace [
				(Adobe)
				(InDesign)
				(4.0)
			]
			/FlattenerIgnoreSpreadOverrides false
			/OmitPlacedEPS false
			/OmitPlacedPDF false
			/SimulateOverprint /Legacy
			/IncludeGuidesGrids false
			/ErrorControl /WarnAndContinue
		>>
		<<
			/IncludeProfiles false
			/AddBleedMarks false
			/IncludeLayers false
			/ConvertColors /ConvertToCMYK
			/FormElements false
			/FlattenerPreset <<
				/PresetSelector /MediumResolution
			>>
			/IncludeInteractive false
			/AddColorBars false
			/DestinationProfileSelector /DocumentCMYK
			/MultimediaHandling /UseObjectSettings
			/UseDocumentBleed false
			/AddCropMarks false
			/PreserveEditing true
			/PDFXOutputIntentProfileSelector /DocumentCMYK
			/DestinationProfileName ()
			/UntaggedRGBHandling /UseDocumentProfile
			/GenerateStructure false
			/AddRegMarks false
			/Namespace [
				(Adobe)
				(CreativeSuite)
				(2.0)
			]
			/Downsample16BitImages true
			/IncludeHyperlinks false
			/IncludeBookmarks false
			/AddPageInfo false
			/UntaggedCMYKHandling /LeaveUntagged
		>>
	]
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 300
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		36.0
		36.0
		36.0
		36.0
	]
	/AutoFilterGrayImages false
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages false
	/ASCII85EncodePages false
	/PreserveEPSInfo true
	/PDFXTrimBoxToMediaBoxOffset [
		36.0
		36.0
		36.0
		36.0
	]
	/CompatibilityLevel 1.3
	/MonoImageResolution 1200
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Error
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile (None)
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Average
	/DetectBlends true
	/EmitDSCWarnings true
	/ColorImageDownsampleType /Average
	/EncodeGrayImages true
	/Namespace [
		(Adobe)
		(Common)
		(1.0)
	]
	/AutoFilterColorImages false
	/DownsampleGrayImages false
	/GrayImageDict <<
		/QFactor 0.15
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/QFactor 0.15
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /Warning
	/ColorImageResolution 300
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.0
	/ColorImageDepth 8
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/TransferFunctionInfo /Remove
	/ColorImageFilter /FlateEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/QFactor 0.15
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/PDFX1a:2001
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox false
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Average
	/Description <<
		/ENU (DJS standard print-production joboptions; for use with Adobe Distiller v7.x; djs rev. 1.0)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/DAN <>
		/ITA <>
		/JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/ESP <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/QFactor 0.15
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts false
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError false
>>
setdistillerparams
<<
	/PageSize [
		792.0
		1224.0
	]
	/HWResolution [
		2400
		2400
	]
>>
setpagedevice


