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Top 10 causes of death

Leading causes of death in high-income countries |

2000 @ 2019

1. Ischaemic heart disease

2. Alzheimer's disease and other dementias

3. Stroke
- @

4. Trachea, bronchus, lung cancers

5. Chronic obstructive pulmonary disease

6. Lower respiratory infections

7. Colon and rectum cancers

8. Kidney diseases

9. Hypertensive heart disease
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10. Diabetes mellitus
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Focus on diagnostic areas for health outcomes

3 syndromes and 3 specific conditions:

e Neonatal conditions

Wh When could * Lower respiratory tract infections
en are When are new tests
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 TB
e HIV

e Malaria



Table 1. Recent large-scale, multicentre observational studies of the pathogens causing neonatal sepsis and their findings

Author, year Country(ies) Setting Population Dates of Incidence of culture- ~ Most frequent pathogen causing  Proportion that were MDR or resistance to
recruitment positive sepsis, % neonatal sepsis (from neonates key antibiotics
with culture-positive sepsis)
DeNIS India Three urban + 13530 neonates admitted to 2011-2014 6.2% (840/13530) Acinetobacter spp. (22.1%; 81.5% (181/222)
collaboration, tertiary intensive care units 222/1005)
2016% hospitals + 840 developed culture-positive Klebsiella spp. (16.8%;169/1005) 53.8% (91/169)
sepsis Escherichia coli (13.6%; 137/1005) 38.0% (52/137)
- Followed daily until discharge Staphylococcus aureus (12.1%; 37.7% (43/114) of S. aureus isolates resistant
el 122/100C) feaatbicillic
Saha etal. (The Bangladesh, India, Community +63 114 infants visited at home by~ 2011-2014 2.7% (132/4859), « E. coli (20.6%; 21/102) + 25.09% of all 50 tested pathogenic gram-
ANISA Study), Pakistan settings across community health workers up excluding contaminants; - Klebsiella spp. (16.7%; 17/102) negative isolates not susceptible to penicillin,
20182 five sites to 10 times between ages 0 and incidence of culture- - S aureus (11.8%; 12/102) ampicillin or gentamicin
59 days confirmed infection=1.6 - Group A streptococcus (10.8%; - Incidence of gram-negative organisms
- 6022 identified as having per 1000 live births 11/102) higher among hospital-born than
possible serious bacterial community-born infants (1.3/1000 live births
infections vs 0.7/1000 live births)
+ 4859 had blood taken for culture
Sands et al. Bangladesh, Networkof 12 - 36285 neonates prospectively 2015-2017 6.8% (2483/36285) « K. pneumoniae (10.4%; 258/2483) - Of 885 gram-negative pathogens, high levels
(BARNARDS Ethiopia, India, urban hospitals  recruited in the peripartum - Serratia marcescens (6.1%; of resistance found to ampicillin (95.0%),
network), 2021 Nigeria, Pakistan, period 151/2483) cefotaxime (83.0%), ceftriaxone (80.0%),
Rwanda, South « 2483 developed culture- « K. michiganesis (4.7%; 117/2483)  meropenem (87.0%) and tigecycline (85.0%)
Africa confirmed sepsis « £ coli (3.0%; 75/2483) - 67.0% (597/885) of gram-negative isolates
- Followed up until day 60, study - Enterobacter cloacae complex resistant to at least one B-lactam and one
withdrawal or death (3.2%; 80/2482) aminoglycoside
- Gram-positive bacteria - Very high rates of class B and class D
constituted 48.3% (1266/2620) carbapenemnases across gram-negative species
- All isolated pathogens resistant to multiple
antibiotic classes, including classes
recommended as empirical treatment for
neonatal sepsis
Ty eran Tampoaia, NE Toan ang. - J0o0 neonaes reoaea aarma OT2=2018 011401 o031 | o[ [ O V=011 ¢ 3 ] O Vi et Y P TS OIS/ 02) O ROy N Spp. Teortant o
(BIRDY Study Madagascar, rural hospitals pregnancy, followed until day 28 per 1000 live births: - . coli (22.2%; 10/45) both ampicillin and gentamicin
Group), 2021*' Senegal Cambodia, 6.5 (95% CI: - Staphylococcus spp. (24.4%; - 48.0% (12/25) gram-negative isolates
2.7-15.6); Madagascar, 11/45) resistant to cefotaxime
15.2 (95% Cl: 10.6-21.8); - 46.4% (13/28) gram-negative isolates
Senegal, 10.2 (95% Cl: resistant to gentamicin
48-213)
Russell et Bangladesh, Brazil, 19 urban and +3204 infants < 60 days presenting  2018-2020 17.6% (564/3204) « K. pneumoniae (23.4%; 132/564)  + 57.7% (75/130 tested) of K. pneumoniae
al. (NeoOBS China, Greece, rural hospitals to hospital with > 2 sepsis - Acinetobacter spp. (12.8%; isolates resistant to gentamicin, 75.0%

network), 20227

India, Italy, Kenya,
South Africa,
Thailand, Uganda,
Viet Nam

criteria, followed for 28 days

72/564)
«S. aureus (9.6%; 54/564)
- £ coli (8.3%; 47/564)

(96/128) resistant to commonly used
third-generation cephalosporins and 32.6%
(43/132) resistant to meropenem

- 71.4% (50/70) Acinetobacter spp. resistant to
meropenem

+35.6% (16/45) E. coli isolates resistant to
third-generation cephalosporins

Phoebe Williams et al. Antibiotics needed to treat MDR infections in neonates. Bull World Health Organ 2022;100:797-807
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WHO AWaRe antibiotic book: management of infection

* Evidence-based guidance on antibiotic dose, route and

,w:t‘g:lo ya ) duration for 34 common clinical infections in children
antibiotic book and adults in primary health care and hospitals
S * Complements the WHO Model list of essential
medicines and WHO Model list of essential medicines
for children

 Abookin three sections: Primary healthcare, Hospital
facility, Reserve antibiotics

https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2022.02



WHO AWaRe antibiotic book: management of infection

PRIMARY HEALTH CARE................ 1 . .
o » When to do a diagnostic test
Pharyngitis 8
Acute sinusitis 12 ° Severe pneumOnIa*
Oral and dental infections 16
Localized acute bacterial lymphadenitis 22
Conjunctivitis - 26 ¢ SUSpeCted TB*
Endophthalmitis 29
b ) * Sexually transmitted diseases™
eriorbital cellulitis
lf;:LTnE]ity-acquired pneumonia i: ¢ Symptomatic u rlna ry InfeCtlon*
Exacerbation of chronic obstructive pulmonary disease 42 .. . . . .
Acute infectious diarrhoea/gastroenteritis 44 i Pharyng|t|s |f h|gh r|Sk Of GrOUp A Strep InfeCtIOn
Enteric fever 48
st .  Selected gastroenteritis (eg. suspected cholera,
Wound and bite-related infections 56 bIOOdy dla rrhOea)
Chlamydial urogenital infection 60
GOI’]DAC.OCCB| infection 62 [ Some eye diseases
Syphilis 65
Trichomoniasis 67
Lower urinary tract infection 68

* Risk of AMR



WHO AWaRe antibiotic book: management of infection

| HOSPITAL FACILITY........... R s e L Ly 73
SESIS & SEPHC SNOCK vttt 75 When todoad |agnost|c test
1 T GO e e e i mbadta mt A S e g S A s SR i 79
s e LA [T (<o | F | (LR Sl S s MR (S b S i o P OO A CEReh R Ao iR o ot 82 ..
BACTEITAl MENINGITIS -.cvreveueceeeueetreeaeeaes st ses st sess bt ese st bbbt seb st 85 ° MOSt aCUte Cond|t|0ns*
CommuNity-acquUIred PREUMONIA ... uiricessecssssisscessssisssssssesssssssssssssssssssssssssssssassssssssssssssssssssssasssses 89 .. . .
T 03 * These conditions require patients to have
Acute cholecystitis & ChOIANGILIS ...cveiisieciseisttstb sttt sssnasessssissssasessossss 97 b | OOd cu |tu re
PYOGENIC [IVEE ADSTESS ..ottt ssssstusesssssssssssssssssssisss sssssssassssssssasssssssssssassssssssssastisass 102
ACULE APPENAICITIS e creverueemuseemsttieciuineeserssessesssesssssisemssanssssssssssenssessssssssauss st sssssssssssesess sessssssesssssssssssssssasses 107
ACULE AIVEITICUIITES wereeereeueeueeureetreeiaseseeiese e seassesseess st st sss s setesess st st s bbb et st astnes 112
Clostridioides difficile INFECTION (CDI) .uuuuireruieusmeesmmiressssisssesimsssssssssssssesssssssssssssssssssssssssssssssssssessisssnes 114
UPPEr UNNary tract iNTECTION ... ettt sese et senssessssses st st sebs st et 117
Acute bacterial OSTEOMYEIILIS ....cuuieieeieeireir et assssseesess e bessassessess b sbss s b sees s sasatsssssssassasssanes 121
SEPTIC AITNIITIS worieieerirsei ittt sttt se bbb st st b s s b e et s sttt 125
NECTOTIZING TASCIHTIS 1ovvucvrrrererserisrinssiesiessiesisss s e e ssses s ssessaess e sess senasesbeesesasssss bbb sssessssss b sessssasassres 129
B O Y SIS e e oo e i danduit ot b dndshSanad b ndns s 133
FEDIIIE NEULTOPENIA ettt issenessenssse s sessssssasssssessssssssasssssssssssssessssssesssssssasessssssssasssssssssssssasssss 136

T el DD Y S s i oS ot s s oac oot it et sdbsmsasiesabiadsduimiat s 140 * Risk of AMR



WHO AWaRe antibiotic book: management of infection

Last-resort reserve
antibiotics. Restricted to
very selected cases of
confirmed or suspected
infection with multidrug-
resistant pathogen

RESERNEANTIBIOTICS. ...l s s 145
Cellderocol . o 147
CeltazidimeFaviDac Al 148
FOSTOMYCID o G e 149
T T ] [T SRRSO G I O0 O MR o MR e N O R S 150
Meropenem+vaborbactam ... s sttt ses 151
PlazomilCin. o e e 152

Polymyxin B and colistin (POIYMYXIN E) ..ot ssesssassssssesssssssssessssssssesssssses 153



What tests to perform? WHO essential tests

The selection and use
of essential in vitro
diagnostics

77X World Health

;//"A’ Organization

https://www.who.int/publications/i/item/97
89240019102

Disease-specific diagnostics in community health facilities
without labs (point of care tests)

Health care facilities with clinical labs:

Clinical microbiology (staining, culture, blood culture,
identification, susceptibility testing)

Viral tests (eg HIV, hepatitis, flu, measles)

Sexually transmitted diseases

Neglected tropical diseases

Malaria

TB



Mind the gap: lack of utilization of tests that work

* Many diagnostic tests have already been described but are not used,
or not used effectively to guide antibiotic use (e.g. blood culture,
susceptibility testing):

* Lack of sustainable lab capacity, funding, training

* How can diagnostic innovation be directed to improve uptake of
existing tests — which would then inform personalized prescribing and
improve antibiotic use and stewardship?



Mind the gap — importance of surveillance

* Most prescribing in the community for bacterial infections is based on
surveillance data rather than diagnostic testing

* Prescribing in hospitals for bacterial infections also depends on
surveillance data combined with a variable amount of testing
depending on availability

* How can innovation create stronger diagnostic surveillance networks
for empiric prescribing and better patient outcome from all infection,
including AMR infection?



When current tests are sub-optimal

1. When tests are not available to direct
antimicrobial prescribing

2. When tests are available but are not

What are the performed (or do not perform) correctly

leading causes

When are

diagnostic tests and lead to sub-optimal prescribing
recomMmEndee 3. When tests are performed but the data is
not used again to inform empiric

prescribing and provide population-based
AMR data

of infection
death




Innovation focused on appropriate prescribing through
stronger diagnostics systems

1. Strengthen diagnostics ecosystems in the
community to preserve existing and new
antibiotics (e.g. point of care tests for STls)

2. Strengthen diagnostics ecosystems in hospitals
(introducing essential tests, improved diagnostics
systems) to reduce death from severe infections
(including neonatal and respiratory)

3. Empower on the ground diagnostic surveillance to
improve empiric ‘orescribin and use of local data
(networks, digital tools, etc%

4. Improving ease of accurate susceptibility testing
for the reserve antibiotic list

5. Focus on TB to find the missing millions

TESTING FOR
HEALTHY AND
SAFE LIVES




Innovation focused on local empowerment of test
manufacture

1. Bringing local innovation in diagnostic test to . i

manufacturing at scale

2. Sustainable, local markets for quality
assured and affordable diagnostics

3. Taming the testing ‘wild west’[see FIND
Strategy] associated with the use of poor-

. TESTING FOR
quallty dSSays HEALTHY AND
SAFE LIVES




Summary highlights for diagnostic innovations

* Innovation that strengthens diagnostics ecosystems in the
community e.g. POC tests

* Innovation that strengthens diagnostic test utilization and
data networks in the hospitals

* Innovation that strengthens on the ground surveillance and
use of data for empiric prescribing

* Diagnostic innovation in local test manufacturing to provide
affordable high-quality tests



