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Antibiotic resistance is ancient

Vanessa M. D’Costa'**, Christine E. King®**, Lindsay Kalan'*?, Mariya Morar"?, Wilson W. L. Sung*, Carsten Schwarz?,
Duane Froese®, Grant Zazula®, Fabrice Calmels®, Regis Deb1‘uyne7, G. Brian Golding4, Hendrik N. Poinar"®* & Gerard D. Wrightl'2
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Here we report targeted

metagenomic analyses of rigorously authenticated ancient DNA
from 30,000-year-old Beringian permafrost sediments and the
identification of a highly diverse collection of genes encoding res-
istance to f-lactam, tetracycline and glycopeptide antibiotics.

Structure and Tunction studies on the complete vancomycin resist-

ance element VanA confirmed its similarity to modern variants.
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Proportional classifications of COPD phenotypes

S E Marsh," J Travers,' M Weatherall,>? M V Williams," S Aldington," P M Shirtcliffe,’

A L Hansell,> M R Nowitz,>* A A McNaughton,' J B Soriano,® R W Beasley'®
Thorax 2008;63:761—767.
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Mortality From Invasive Pneumococcal
Pneumonia in the Era of Antibiotic
ReSiStance ) 1 995—1 997 American Journal of Public Health February 2000, Vol. 90, No. 2

TABLE 2—Case-Fatality Rates (CFRs) of Hospitalized Persons With Various
Underlying Diseases® From Community-Acquired, Invasive
Pneumococcal Pneumonia Requiring Hospitalization, 1995-1997

No. of Relative Risk
Deaths / Total  (95% Confidence

Underlying Disease (Unadjusted CFR) Intervals)

2Patients may have more than 1 underlying disease. Georgia, Tennessee, and Oregon
were excluded because they did not collect information on underlying disease. From
other states, only cases in which information about underlying disease was available

were included.

"Defined as requiring dialysis or having nephrotic syndrome.

None 44 [ 757 (6) Reference
Liver cirrhosis 20 /59 (34) 5.8 (3.7,9.2)
Congestive heart failure 70/ 255 (27) 4.7 (3.3,6.7)
Renal failure® 40/ 164 (24) 4.2(2.8,6.2) COPD
Cancer (solid organ) 45/210 (21) 3.7 (2.5, 5.4) . .
Atherosclerotic heart disease 29/156 (19) 3.2(2.1,5.0) Relative Risk
Asplenia 3/16 (19) 3.2(1.1,9.3) 2.8
Diabetes mellitus 43 /254 (17) 29(2.0,4.3)
— Chronic obstructive pulmonary disease 60 /372 (16) 2.8 (1.9, 4.0) > 75yrs (4.1)
Immunosuppressive therapy 23/157 (15) 25(1.6,4.1)
AIDS 28 /207 (14) 2.3(1.5,3.6)
Hematologic malignancy 10/77 (13) 22(1.2,4.3) ASTHMA
— Asthma 127159 (8) 1.3 (0.7, 2.4) . .
HIV infection (without AIDS) 13/ 206 (6) 11 (06, 2.0) Relative Risk
1.3




Infections and Airway Inflammation in Chronic
Obstructive Pulmonary Disease Severe Exacerbations

Alberto Papi, Cinzia Maria Bellettato, Fausto Braccioni, Micaela Romagnoli, Paolo Casolari, Gaetano Caramori,

Leonardo M. Fabbri, and Sebastian L. Johnston
Am | Respir Crit Care Med Vol 173. pp 1114-1121, 2006
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Cold and COPD exacerbation

[ URTI (N=403) ]

/ 85% URTI were not followed by AECOPD\
within 21 days (N=343)
Changes from last stable visit to URTI follow-
up:
* J Quality of life (4.6 increase in SGRQ)
e J FEV1 10 ml

/15% URTI followed by AECOPD within 21\
days (N=60*)
Changes from last stable visit to URTI
follow-up:
» | Quality of life (10.7 increase in SGRQ)
* U FEV1 30ml

« L FVC70mI Y C 50 m!
\ * Viruses not determined in 4 AECOPD / \ /
57.1% of URTI- 42.9% of URTI-
related AECOPD had related AECOPD had
no viral infection a viral infection
(N=32) (N=24)
25% of AECOPD had 75% of AECOPD had
the same virus with —1 another virus than

URTI (N=6) URTI (N=18) Stolz et al, ERJ 2019 in press




Virus and bacteria in COPD exacerbations

P=0.002
| p<0.001 p<0.001 I
p<0.001 | | I |
No pathogen — [ peooor |
S0 Virus | p<0.001 |
| @ Viralinfections @ No viral infections
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Multiplex PCR for 18 different viruses in COPD
— 50’000 PCRs
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Seasonality in URTI and exacerbation in COPD

0.35
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Stolz et al, ERJ 2019 in press
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Antibiotics Are Associated With Lower
Relapse Rates in Outpatients With
Acute Exacerbations of COPD*

Sandra G. Adams, MD; Jairo Melo, MD; Michael Luther, MS; and
Antonio Anzueto, MD
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Antibiotic Therapy in Exacerbations of Chronic Obstructive Pulmonary
Disease

N. R. ANTHONISEN, M.D.; J. MANFREDA, M.D.; C. P. W. WARREN, M.D,; E. S. HERSHFIELD, M.D;
G. K. M. HARDING, M.D.; and M. A, NELSON, Ph.D. Winnipeg, Manitoba, Canada

Annals of internal Medicine. 1987:106:196-204.

3.5 yrs follow-up; 173 pts, 362 AECOPD
Type 1: Success: Placebo 55%; Antibiotics 68%
Increase in Dyspnea, sputum volume and purulence

Table 3. Findings at Onset of Exacerbations of Chronic Obstruc-
tive Pulmonary Disease*

Type 2: Placebo Antibiotic
Increase in two ... Group  Group
(r1=180) (n=182)
. Exacerbation type, 9
Type 3: ) Type | 319.7 38.5
Increase in one ... plus Type 2 41.9 42.3
. . Type 3 18.4 19.2
Sore throat, nasal discharge previuos 5 days Individual indings, %
or Recent upper respiratory tract infection 54,7 48.9
) ) ) Increased dyspnea 87.2 92.3
Fever, increase in wheezing or cough Increased sputum production 71.7 67.6
or Change in sputum color 60.6 58.8
. Increased wheeze 67.2 79.1
Increase in RR or HR by 20% Increased cough 82.2 82.4
Fewver 29.4 29.1
Increased heart rate 21.6 21.7

Increased respiratory rate 44.1 40.7
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Antibiotic Therapy in Exacerbations of Chronic Obstructive Pulmonary
Disease

R. ANTHONISEN, M.D.; J. MANFREDA, M.D.; C. P. W. WARREN., M.D,; E. S. HERSHFIELD, M.D;
K.

N,
G M. HARDING., M.D.; and N. A, NELSON, Ph.D.; Winnipeg, Manitoba, Canada

Annals of internal Medicine. 1987;106:196-204.

Table 5. Exacerbation Result by Type®

Placebo Group Antibiotic Group
Type | Type2 Type 3 Type | Type 2 Type 3
%in)
Exacerbation onset
Success 43.0(31) 60.0(45) 69.7(23) 62.9(44) 10.1(54)

No resolution 22.2(16) 26.7(20) 18.2 (b) 20,0014) 20.8(16)

Deterioration 30.5(22) 10.7 (8) 12.1 (4) 14.3(10) 5.2 (4)
Maximum symptoms

Success 46.0(52) 66.7(36) 84.6(11) 57.7(60) 80.7(46)

No resolution 24.8(28) 24.1(13) 7.7 (1) 22.1(23) 158 (9)

Deterioration 26.6(30) 56 (3) 1.7 (1) 15.4(16) 3.5 (2)
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Mechanisms of Bacterial Resistance to Antibiotics in Infections of COPD

Patients
Jennelle M. Kyd*, John McGrath and Ajay Krishnamurthy Current Drug Targets, 2011, 12, 521-530
Changes to surface target Changes to cell
expression. e.g. penicillin permeability. e.g. porin
binding proteins expression
, O Active removal of toxic
Production of enzymes

components including
antibiotics. e.g efflux
pumps

that destroy the antibiotic.
e.g. B-lactamases




NEW STRAINS OF BACTERIA AND EXACERBATIONS OF CHRONIC OBSTRUCTIVE
PULMONARY DISEASE

SanJay SETHI, M.D., Nancy Evans, R.N., BrRybon J.B. GRanT, M.D., anD TimoTHY F. MurpHy, M.D.

N Engl ] Med, Vol. 347, No. 7

TABLE 3. RELATIVE RISK OF AN EXACERBATION ACCORDING TO
WHETHER A BACTERIAL PATHOGEN WAS [SOLATED.

PATHOGEN

Any pathogen
Haemophilus influenzne
Moraxella catarvbalis

Streptococcus pneumoniane

Psendomonas aeruginosa
Staphylococcus anreus

Other gram-negative rods

FREQUENCY OF EXACERBATION

PATHOGEN

NO PATHOGEN

no. of exacerbations/
total no. of visits (%)

142/601 (23.6)
77/375 (20.5)

221/1226 (18.0)
286,/1452 (19.7

P VALUE

<0.001
0.18

RELATIVE Risk
(95% CI)*

144 (1.24—-1.68)
1.14 (0.94—1.58)

46,133 (34.6)

317/1694 (18.7

<0.001

1.99 (1.52-2.62)

13/52 (25.0)
14/65 (21.5)
0/19 (0)

6/56 (10.7)

349/1762 (19.8
363,/1808 (20.1
357/1771 (20.2)

)
)
3501775 (19.7)
)
)

0.02
0.66
0.007
0.20

1.40 (1.05-1.87)
1.09 (0.74-1.60)
0.15 (0.04-0.60)
0.76 (0.49-1.16)

- August 15, 2002




NEW STRAINS OF BACTERIA AND EXACERBATIONS OF CHRONIC OBSTRUCTIVE

SANJAY SETHI, M.D., Nancy Evans, R.N., Beybon J.B. GranTt, M.D., AND TimoTHY F. MurpHy, M.D.

PULMONARY DISEASE

N Engl ] Med, Vol. 347, No. 7 - August 15, 2002

TABLE 4. RELATIVE RISK OF AN EXACERBATION ACCORDING TO
WHETHER A NEW STRAIN OF BACTERIAL PATHOGEN WAS [SOLATED.

NEw STRAIN

Any strain

FREQUENCY OF EXACERBATION

NEW STRAIN

NO NEW STRAIN

no. of exacerbations/
total no. of visits (%)

89,270 (33.0

213/1385 (15.4

P VALUE

<0.001

ReLATIVE RisK
(95% CI)*

2.15 {1.83—2.53

Haemophilus influenzae
Moraxella catarvrbalis

38/145 (26.2)t

257,/1503 (17.1

<0.001
<0.001

1.69 (1.37-2.09

Streptococcus pnenmonine
Pseudomonas aeruginosa

)
)
41/84 (48.8)
8/25 (32.0)
3/22 (13.6)f

294 /1630 (18.0

)
)
261/1571 (16.6)
)
297 /1631 (18.2)

0.01
0.38

)
)
2.96 (2.39-3.67)
1.77 (1.14-2.75)
0.61 (0.21-1.82)




@

acute exacer’ ;5= of COPD in hospital
admissions

CRP-guided antibiotic treatment in Eur Respir ] 2019 53:

In total, 101 patients were randomised to the CRP group and 119 to the GOLD group. Fewer patients in

the CRP group were treated with antibiotics compared to the GOLD group

(31.7% versus 46.2%, p=0.028;

adjusted odds ratio (OR) 0.178, 95% CI 0.077-0.411, p=0.029). The 30-day treatment failure rate was

nearly equal (44.5% in the CRP group versus 45.5% in the GOLD-group, p=0.881; adjusted OR 1.146, 95%
CI 0.649-1.187, p=0.630), as was the time to next exacerbation (32 days in the CRP group versus 28 days

in the GOLD group, p=0.713; adjusted hazard ratio 0.878, 95% CI 0.649-1.187, p=0.398). Length of stay
was similar in both groups (7 days in the CRP group versus 6 days in the GOLD group, p=0.206). On day-
30, no difference in symptom score, quality of life or serious adverse events was detected.




CRP-guided antibiotic treatment in
acute exacerbations of COPD in hospital Eur Respir ] 2019; 53
admissions H.J. Prins’
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* Short-acting inhaled beta,-agonists, with or without short-acting anticholinergics, are recommended as the
initial bronchodilators to treat an acute exacerbation (Evidence C).

» Systemic corticosteroids can improve lung function (FEV;), oxygenation and shorten recovery time and
hospitalization duration. Duration of therapy should not be more than 5-7 days (Evidence A).

* Antibiotics, when indicated, can shorten recovery time, reduce the risk gf.a elapse, treatment failure,
and hospitalization duration. Duration of therapy should be 5-7 day{{Evidence B).

» Methylxanthines are not recommended due to increased side effect profiles (Evidence B).

* Non-invasive mechanical ventilation should be the first mode of ventilation used in COPD patients with acute
respiratory failure who have no absolute contraindication because it improves gas exchange, reduces work of
breathing and the need for intubation, decreases hospitalization duration and improves survival (Evidence A).

TABLE 5.4

© 2020 Global Initiative for Chronic Obstructive Lung Disease




Treatable traits: a new paradigm for 21st

@ century management of chronic airway
diseases: Treatable Traits Down Under

International Workshop report Eur Respir J 2019; 53: 1802058
aj 0
o @
Anicty e 1.29 (.02 164

1.27 (1.03-1.58)
|

090 ¢

- i Eosinophilic
. f?ystem;(_: inflammation Obstructive sleep Inhaler device
Vocal cord TIr[:nal:n;ﬂozm;; | 1.35(1.10-1.65) apnoea polypharmacy
dysfunction - 5 s vy 14101.05-1.891 o 1.51(1.31-1.75)
1.5111.22-1.88) i

Exacerbation prone l l l i
2.07 [1.66-2.58) +——— Depression
PR 1.63 (1.41-1.88)

b)

CVD markers
Metabolic markers
Exercise tolerance

Depression
Skeletal muscle strength
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Clinical analysis of chronic obstructive pulmonary disease
phenotypes classified using high-resolution computed tomography

Kersaku FUJIMOTO,! YosHiakt KITAGUCHI,! Kersar KUBO! AND Takavyukr HONDA? Respirology (2006) 11, 731-740

(a) Phenotype A (b) Phenotype E (c) Phenotype M

Same FEV,




British Thoracic Society Guideline for bronchiectasis

in adults Hill AT, et al. Thorax 2019;74(Suppl 1):1-69.

The Deteriorating Patient

Significant and prolonged deterioration of symptoms
Unexpected Increased frequency or severity of exacerbations
Frequent hospital admissions

Early relapse after treatment of an exacerbation

Rapid decline in lung function

LR ]

ASSESSMENT OPTIMISATION FURTHER MANAGEMENT

Ensure patient understanding 1. Airways clearance Treat identified cause if found
» Check compliance * Treat associated co-morbidities
Assess disease progression * Toseerespiratory Consider intravenous antibiotic
Oxygen saturations on room air physiotherapist to course

and ABGs if appropriate check on optimum *  Consider long term antibiotic
Spirometry and consider lung regimen-+/— {see management algorithm)
volume and gas transfer pulmonary *  Consider if needed
measurement rehabilitation o LTOT +/- NIV

CT Chest (contrast if PE + Consider muco-active ° Surgery

suspected) treatment ° Transplantation

© End of Life Support

Reassess pathogens 2. Exacerbations
Sputum C+5 ({routine Check patients are
bacteriology and fungal culture) receiving prompt and
3 sputum samples for appropriate
Mycobacterial Culture antibiotics

If no sputum,consider induced * Checkreceiving
sputum or BAL correct antibiotic Step 1

Step 3

duration i =
Consider underlying cause +  Checknot mesting Treat underlying If 3 or more exacerbations/yr
FBC, IgE, IgE to aspergillus, the requirements for cause dESQitE Step 7
Aspergillus IgG for new intravenous antibiotic
development of ABPA therapy Airways clearance Step 2 s 1) If Pseudomonas aerugfnosa_ Step 4 Step 2

IgG, lgA and lgM and functional hni y = %
antibodies to check no 3. Oxygen techniques +/- If 3 or more long trem inhaled anti- If 3 or more If 5 or more

requirement for Ig replacement . Giye I;TUT if meets |:‘.|I.II]l'l'll'.’fl'l&f')lI ﬂﬂm[b.al]‘ﬂns{ﬂ pseudomonat antibiotic or ) .
I—fﬁ;‘f‘,’mciﬁc activlogics have s rehabilitation despite Step 1* alternatively long term macrolide despite Step 3* despite Step 4*

been excluded,in particular CF, Annual influenza i 4

ABPA, GORD, CVID and U o Physiotherapy 2]_Efother F'-:_)tenna!ly Pathogenic

Inflammatory Bowel Disease vaccination e Microorganisms, long term
macrolides or alternatively long te

Consid biditi Prompt antibiotic consider muco- R
A - oral or inhaled targeted antibiotic

Echocardiogram to assess LV treatment for .
function and for Pulmonary active treatment

Hypertension exacerbations 3) If no pathogen, long term

Assess ifh di d i
w;:::ﬂ.l tra;:\;;ljnus isease an Self management macrolides

Exclude PE if suspected plan

* Long term + Consider regular
macrolide and intravenous

long term inhaled antibiotics every
antibiotic 2-3 months




Inhaled Colistin in Patients with Bronchiectasis and Chronic
Pseudomonas aeruginosa Infection

Charles S. Haworth', Juliet E. Foweraker?, Peter Wilkinson®, Robert F. Kenyon®, and Diana Bilton®
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American Journal of Respiratory and Critical Care Medicine Volume 189 Number 8 | April 15 2014




British Thoracic Society Guideline for bronchiectasis

In adUItS Hill AT, et al. Thorax 2019;74(Suppl 1):1-69.

Good practice points

v Antimicrobial stewardship is important

v Prior to starting long term macrolides, for safety reasons: (1)
ensure no active NTM infection with at least one negative
respiratory NTM culture; (2) use with caution if the patient
has significant hearing loss needing hearing aids or signiticant
balance issues.

v Prior to starting long term inhaled aminoglycosides, for satety
reasons: (1) avoid using if creatinine clearance <30ml/min;
(2) use with caution if the patient has significant hearing loss
needing hearing aids or significant balance issues; (3) avoid
concomitant nephrotoxic medications.

v Counsel patients about potential major side etfects with
long term antibiotics, and to seek urgent attention if these
develop.




British Thoracic Society Guideline for bronchiectasis
in adults

Hill AT, et al. Thorax 2019;74(Suppl 1):1-69.

Good practice points
v
s

Antimicrobial stewardship is important

Prior to starting long term macrolides, for safety reasons: (1)
ensure no active NTM infection with at least one negative
respiratory NTM culture; (2) use with caution if the patient
has significant hearing loss needing hearing aids or signiticant
balance issues.

Prior to starting long term inhaled aminoglycosides, for safety
reasons: (1) avoid using if creatinine clearance <30ml/min;
(2) use with caution if the patient has significant hearing loss
needing hearing aids or significant balance issues; (3) avoid
concomitant nephrotoxic medications.

Counsel patients about potential major side eftects with
long term antibiotics, and to seek urgent attention if these
develop.

P aeruginosa colonised patients

da.

b.

Use inhaled colistin for patients with bronchiectasis and
chronic Pseudomonas aeruginosa intection. (B)

Consider inhaled gentamicin as a second line alternative to
colistin for patients with bronchiectasis and chronic P. aeru-
ginosa infection. (B)

Consider azithromycin or erythromycin as an alternative (eg,
if a patient does not tolerate inhaled antibiotics) to an in-
haled antibiotic for patients with bronchiectasis and chronic
P. aeruginosa intection. (B)

Consider azithromycin or erythromycin as an additive treat-
ment to an inhaled antibiotic for patients with bronchiectasis
and chronic P. aeruginosa infection who have a high exacer-
bation frequency. (D)



Advances in Cystic Fibrosis

Epidemiology of Nontuberculous Mycobacte:
in Children and Young People With Cystic Fi
Analysis of UK Cystic Fibrosis Registry

Aaron . Gardner," Elliot McClenaghan,' Gemma Saint,” Paul S. McNamara,** Malcolm Brodlie,"**” and Matthew F. Thomas'*®
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Advances in Cystic Fibrosis

Original Article

Increasing nontuberculous mycobactena infection in W) o
cystic fibrosis

Ophir Bar-On *, Huda Mussaffi *®, Meir Mei-Zahav *°, Dario Prais *°, Guy Steuer *,
. b . b,
Patrick Stafler *”, Shai Hananya *, Hannah Blau *™*
* Grauh CF Center, Pulmonary Instinege, Schneider Children’s Medical Center of lirael Irrael

b Sackier Faﬂ.f{r ai Medicine, TelAviv University, Ramal Aviv, Tel Aviv, Erasd |ncreaSing prevalen{je
NTM associated with CFTR

w
; ' CFTR mutation severity for NTM positive and neg
21 CFTR All M. M.
2 " mutation subjects abscessus abscessu
5 ; s | severity positive negative
S =
E Fznare 43 i n 9{} l:l.II H].
41 e
= ET Severe, n (%) 50 (88.9%) 42 (519
4 e [55_1‘1%](_ i
5 - S I I i Mild, n (%) 74 1011 194 24 (70 &
- 3 Journal of Cystic Fibrosis 14 (2015)
" Unknowu, Hmy#p 12 v iwyo) 12102




Increasing Non-tuberculous ?frontiers

Mycobacteria Infections in Veterans in Medicine
With COPD and Association With o . ,
Increased Risk of Mortality Frontiers in Medicine November 2018 | Volume 5 | Article 311

Fahim F. Pyarali %, Michael Schweitzer', Valeria Bagley ', Oriana Salamo’,
Andrea Guerrero 2, Arash Sharifi®, Michael Campos 2, Andrew Quartin"* and
Mehdi Mirsaeidi "**

Prevalence and Incidence Rates of NTM
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The Molecule fhat made
the World




