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Outbreaks in neonatal intensive care
units—They are not like others

Petra Gastmeier, MD,? Andrea Loui, MD,® Sabine Stamm-Balderjahn, MD,° Sonja Hansen, MD,° Irina Zuschneid, MD,’
Dorit Sohr, PhD,® Michael Behnke, MS,® Michael Obladen, MD,” Ralf-Peter Vonberg, MD,* and Henning Riiden, MD°®
Hannover, Germany and Berlin, Germany
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Vad skiljer?

* Epidemiologi
e Riskfaktorer
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Outbreaks in neonatal intensive care
@ units—They are not like others
A KA D E M I s KA Petra Gastmeier, MD,* Andrea Loui, MD," Sabine Stamm-Balderjahn, MD, Sonja Hansen, MD. Irina Zuschneid, MD,®
Dorit Sohr, PhD.® Michael Behnke, MS.“ Michael Obladen, MD." Ralf-Peter Vonberg, MD.* and Henning Riden, MD®
sl U K H U s ET Hannover, Germany and Berlin, Germany

Table |. Causative pathogens in outbreaks in NICUs
and non-NICUs

Qutbreaks in Outbreaks in
NICUs non-NI1CUs P
Pathogens n= 176 n = 453 value
Klebsiella spp. 56 (14) 203% 30 (&) 6.6% =001
(thereof ESBL)
Stophylococcus spp. 44 (27) 15.9% 91 (72) 20.1% N5
(thereof MRSA)
Serratia spp. 33 |12.0% 30 b.6% 015
Enterobacter spp. 26 (0) 94% 20 (2) 4.4% 011
(thereof ESBL)
Pseudomonas spp. |5 54% 47 10.4% 020
Escherichia spp. 15 (1) 54% 2 (0} 0.4% <.00]
(thereof ESBL)
Salmonella spp. |5 54% 7 | .5% 006
Candida spp. |5 54% |& 3.5% N5
Acinetobacter spp. |3 4.7% 72 15.9% <001
Hepartitis virus 7 25% & |.3% M5

N5, non significant
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Agens

Gramnegativa
tarmbakterier och
miljobakterier
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Dorit Sohr, PhD.® Michael Behnke, MS.“ Michael Obladen, MD." Ralf-Peter Vonberg, MD.* and Henning Riden, MD®
Hannover, Germany and Berlin, Germany

Table |. Causative pathogens in outbreaks in NICUs
and non-NICUs

Qutbreaks in Outbreaks in
NICUs non-NI1CUs P
Pathogens n= 176 n = 453 value
Klebsiella spp. 56 (14) 203% 30 (&) 6.6% =001
(thereof ESBL)
Stophylococcus spp. 44 (27) 159% 91 (72) 20.1% N5
(thereof MRSA)
Serratia spp. 33 |12.0% 30 6.6% 015
Enterobacter spp. 26 (0) 94% 20 (2) 4.4% 011
(thereof ESBL)
Pseudomonas spp. |5 54% 47 10.4% 020
Escherichia spp. 15 (1) 54% 2 (0) 0.4% <.00]
(thereof ESBL)
Salmonella spp. |5 54% 7 |.5% 006
Candida spp. |5 54% |& 3.5% N5
Acinetobacter spp. |3 4.7% 72 15.9% <001
Hepartitis virus 7 25% & |.3% M5

N5, non significant
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Percent (%) mean relative abundance
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Peptostreptococcus.
Escherichia/Shigella.
Sutterella.
unclassified_Streptococcaceae.
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“ unclassified_IncertaeSedisXl.
“ Pseudomonas.
Oscillibacter.
& Melissococcus.
“ Acinetobacter.
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& Corynebacterium.
unclassified_"Ruminococcaceae”.
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© Delftia.
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& unclassified_Methylophilaceae.
“ Brevundimonas.
“ unclassified_Pseudomonadaceae.
W Prevotella.
“ unclassified_Oxalobacteraceae.
“ Ochrobactrum.
u Staphylococcus.
“ Streptococcus.
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W Campylobacter.
& unclassified_Clostridiales.
« Bifidobacterium.
W Bacteroides.
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“ unclassified_Enterobacteriaceae.
® unclassified_Bacillales.
M Enterococcus.

Acta Paediatr. 2012 Oct 19. doi: 10.1111/apa.12059.

Intestinal microbial profiles in extremely preterm infants with and without necrotizing enterocolitis.

Normann E, Fahlén A, Engstrand L, Lilja HE
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Infektionstyp

Outbreaks in neonatal intensive care
units—They are not like others

Petra Gastmeier, MD.* Andrea Loui, MD.” Sabine Stamm-Balderjahn, MD.® Sonja Hansen, MD.® Irina Zuschneid, MD.
Dorit Sohr, PhD,® Michael Behnke, MS,° Michael Obladen, MD.” Ralf-Peter Vonberg, MD,* and Henning Riiden, MD®

Hannover, Germany and Berlin, Germany

Table 2. Infection types in outbreaks in NICUs

and non-NICUs

Qutbreaks in

Outbreaks in

MNICUs non-MICUs P

Infection types n= 276 n= 453 value

Blood stream | 73 62.7% 212 46 8% <001
infections

Gastrointestinal 57 20.7% 45 29% =.001
infections

Central nervous 55 | 9.9% | 7 3B% =.001
system infections

Pneumonia 52 | B.8% |45 320% <001

Eye, ear, nose and 40 | 4.5% 8 | B% =.001
throat infections

Skin and soft tissue 33 | 2.0% 40 88% MS
infections

Urinary tract 3l | 1.2% 86 19.0% 007
infections

Ocher lower |7 6.2% 50 | 1.0% 034
respiratory
infections

Surgical site infections | 4.0% 100 2.1% =001

NS, non significant.
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Infektionstyp

Oftast sepsis

Outbreaks in neonatal intensive care
units—They are not like others

Petra Gastmeier, MD.* Andrea Loui, MD.” Sabine Stamm-Balderjahn, MD.® Sonja Hansen, MD.® Irina Zuschneid, MD.
Dorit Sohr, PhD,® Michael Behnke, MS,° Michael Obladen, MD.” Ralf-Peter Vonberg, MD,* and Henning Riiden, MD®

Hannover, Germany and Berlin, Germany

Table 2. Infection types in outbreaks in NICUs

and non-NICUs

Qutbreaks in

Outbreaks in

MNICUs non-MICUs P

Infection types n= 276 n= 453 value

Blood stream | 73 6l7% 212 46 8% =.001
infections

Gastrointestinal 57 20.7% 45 29% =.001
infections

Central nervous 55 | 9.9% | 7 3B% =.001
system infections

Pneumonia 52 | 8.8% |45 320% =.001

Eye, ear, nose and 40 | 4.5% 8 | B% =.001
throat infections

Skin and soft tissue 33 | 2.0% 40 88% MS
infections

Urinary tract 3l | 1.2% 86 19.0% 007
infections

Other lower |7 6.2% 50 |1 .0% 034
respiratory
infections

Surgical site infections | 4.0% 100 22.1% =.001

NS, non significant.
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Riskfaktorer

Y
International Journal of Antimicrobial Agents PrEAS

al homepage: www.elsevier.com/locatefijantimicag

Review

meta-analysis

Jingfu Qiu, Yingli Li *
Research Center for Medicine an

Xuan Li, Xuan Xu, Xial

‘Chongaing Medical University, Chonging 40

Risk factors for infection and/or colonisation with extended-spectrum @Cmm
B-lactamase-producing bacteria in the neonatal intensive care unit: a

nxian Yang, Mei Luo, Pin Liu, Kewen Su, Ying Qing, Shuai Chen,

d Social Development, Innovation Center for Social Risk Governance in Health, School of Public Health and Management,

0016, Ching

Table 3

Population attributable risk proportion (PARP) of risk factors for infection and/or
colonisation with extended-spectrum B-lactamase (ESBL)-producing bacteria in the

neonatal intensive care unit.

Risk factor OR (95% CI) Pe (%) PARP (%)
Previous antibiotic use 6.72(3.50-12.91) 60.34 77.54
Parenteral nutrition 7.51(3.95-14.28) 36.93 70.62
CPAP 5.0(1.62-15.38) 21.56 46.30
MV 4.8 (2.31-9.99) 17.28 39.64
Cephalosporins 6.00 (2.14-16.81) 9.07 31.20
Ampicillin/gentamicin 2.31(1.72-3.12) 34.39 31.06
Endotracheal Intubation 2.82(1.85-4.29) 22.69 29.23
CVvC 2.85(2.09-3.89) 22.17 29.08
Caesarean delivery 1.76 (1.19-2.59) 50.88 27.89
Malformations 2.89 (1.09-7.69) 5.36 919

OR, odds ratio; CI, confidence interval; Pe, pool exposure rate; CPAP, continuous pos-
itive airway pressure; MV, mechanical ventilation; CVC, central venous catheter.
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Table Il Comparison of types of treatment received by cases and controls before extended-spectrum beta-

lactamase Klebsiella sp. was isolated from the cases

Types of treatment Cases N=80 (%) Controls N=80 (%) Unadjusted odds P values
ratios (95% Cls)

Mechanical ventilation 40 (50.0) 7 (B.B) 10.43 (4.0, 28.3) < 0.001°

Masal continuous positive 41 {51.3) 6 (7.5) 12.97 (4.8, 40.0) < 0.001*

airway pressure

Total parenteral nutriticn 48 (60.0) 4 (5.00 28.50 (9.1, 115.1) < 0.001*

Glycerine suppository 45 (56.3) 10 (12.5) 9.00 (3.8, 21.7) < 0.001*

Exchange transfusion 2 [2.5) 4 (5.0) 0.49 (0.0, 3.5) 0.7

Umbilical artery 27 (33.8) 6 (7.5) 6.28 (2.3, 19.8) < 0.001*

catheterization

Arterial line insertion 21 (26.3) 1(1.3) 2B.12 (4.2, 1177.2) < 0.001°

Urinary catheterization 9(11.3) 1(1.3) 10,01 (1.3, 444.4) 0.02*

Surgery 8 (10.0) 11(1.3) 8.78 (1.1, 394.3) 0.03"

Transfused with blood 25 (31.3)° 10 (12.5) 3.30 (1.4, 8.1) 0.003"

components

Umbilical venous 39 (48.8) 12 {15.0) 5.67 (2.5, 13.0) < 0.001*

catheterization

Given cephalosporins 12 {15.2) 2 (2.5) 6.99 (1.5, 65.8) 0.01*

Given imipenem 18 (22.5) 3 (3.8) 7.45 (2.0, 40.8) 0.001°

Cls, confidence interals.

* Statistically significant.

B N=78.

Outbreaks in neonatal intensive care
units—They are not like others

Petra Gastmeier, MD.* Andrea Loui, MD.” Sabine Stamm-Balderjahn, MD.® Sonja Hansen, MD.® Irina Zuschneid, MD.
Dorit Sohr, PhD,® Michael Behnke, MS,° Michael Obladen, MD.” Ralf-Peter Vonberg, MD,* and Henning Riiden, MD®
Hannover, Germany and Berlin, Germany
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Riskfaktorer

e Langa vardtider
e Centrala infarter
 Parenteral nutrition

* Andra populationer: vanligare med KAD? Post-op? VAP?
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wann | Centrala infarter

Figur 14.6. Genomsnittsligt antal dagar med pCVK under 1:a vardtillfallet per gestationsalder. Endast kliniker
med >10 pCVK redovisade. Utskrivningsar 2016-2020.
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Barnen fods sterila (?)
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The Not-so-Sterile Womb: Evidence

That the Human Fetus Is Exposed to

Bacteria Prior to Birth

Lisa F. Stinson™, Mary C. Boyce?, Matthew S. Payne’ and Jeffrey A. Keelan'
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FIGURE 5 | Relative abundance of bacterial genera recovered from meconium and amniotic fluid (AF) samples.
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# Acta Paediatr. 2012 Oct 19. doi: 10.1111/apa.12059.
AKADEMISKA Intestinal microbi,al profiles in extren.'].ely preterm infants with and without necrotizing enterocolitis.
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* Avdelningsflora

* Antibiotikaanvandning
* Frekvent (vid forsamringar)
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* Avdelningsflora
* Antibiotikaanvandning
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a1 Hag antibiotikaforbrukning
Figur 13.29. Neonatalvardsdygn med antibiotika.
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* Astma

° AI I e rgl SENASTE Socialstyrelsen ska 6ka donationerna
* Depression

e Diabetes MEDICINSK KOMMENTAR

; Fetma Tarmens mikrobiota inverkar pa

halsa och sjukdom
Kostintag och genetiska faktorer styr bakterieflorans

sammansattning
Peter M Nilsson, professor, dverlékare, institutionen Frida Fak, docent, Centrum fér preventiv
% (,,‘ for kliniska vetenskaper, Lunds universitet, Malmo; VO R livsmedelsforskning, Medicon Village, Lunds universitet
internmedicin, Skanes universitetssjukhus, Malmé v
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Beror det anda inte pa att barnen ar sa
infektionskansliga?



Beror det anda inte pa att barnen ar sa
infektionskansliga?
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1.18. Barn med infektion

0

&5

&0

ES

50

45

40
T
3 35
=
o

30

25

20

15

10

5 Mannnnsl
ﬂl A,‘."":'. . )i?‘:,.' Sy ".}
# — o M o= I m P @ @ O = o [ o= I m F~ @m0 — 4 0 i o
[ | (] (o | (o} (o] [} (o} (| [t} (o] [2a] i (1] (10} i (1} (1} [2a] [1a] = = =t = - o >
AKADEMISKA 20012011 Svenskt Neonatalt Kvalitetsregister
SIUKHUSET Swedish Neonatal Quality Register
Www.sndg.se




s Infektionskansliga?

=

AKADEMISKA
SIUKHUSET



e Infektionskansliga?

Vem ar vanligast infekterad?
« Nyfodda
 Tvaaringar
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Vem ar vanligast infekterad?
« Nyfodda pa neonatalavdelning
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e |nfektionskansliga?

Vem ar vanligast infekterad?
« Nyfoédda pa neonatalavdelning
« Tvaaringar pa dagis pa hosten
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2X2X2X2X2X2X2X2X2X2...=
272 =47 x10% =
4 700 000 000 000 000 000 000

@ Neutrofila i blodbanan hos barn som vager 1 kg:
AKADEMISKA 3 x 10%/ml x 10 x 100 ml = 3 x 10° = 3 000 000 000

SIUKHUSET
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e Optimal bakterietillvaxt

ORIGINAL ARTICLE

Use of Central Venous Catheter and Peripheral Venous Catheter
as Risk Factors for Nosocomial Bloodstream Infection
in Very-Low-Birth-Weight Infants

«2126 barn < 1500 g

261 (12.3%) BSI

— Hazard ratio (justerat):
 |agre fodelsevikt: 1.1-2.2

vaginal forlossning: 1.5

CVK: 6.2

PVK: 6.0

olika avdelningar: 0.0-4.6

=
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SIUKHUSET Christine Geffers et al Infect Control Hosp Epidemiol 2010; 31:395-401
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VRI — hur gar det sedan?

6093 overlevande barn fodda <1000 g:

e CP

e Lag Bayley I

* Psykomotor utv.
* Syn

OR=1,4-1,7
OR=1,3-1,6
OR=1,5-2,4
OR=1,3-2,2

Stoll BJ. JAMA 2004
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1.18. Barn med infektion
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”Scrub the Hub”

Figure 3. Three seconds.

Hub Sets Average cfu/mL
Negative control 0
Positive control 4912
3 second 118
10 second 28
15 second 6

Crit Care Nurs Q
Vol. 34, No. 1, pp. 31-35
Copyright © 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins

“Scrub the Hub”

Cleaning Duration and Reduction
in Bacterial Load on Central
Venous Catheters

Sarab Simmons, MPH, CIC;

Celestina Bryson, DNP, ACNP-BC, CCNS, MSN, MBA, CCRN;
Susan Porter, MBA, MT (ASCP)

Figure 4. Ten seconds.

Figure 5. Fifteen seconds.
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Och fundera pa

nur ofta som den “slutna

kretsen” bryts in

for en vanlig infektion
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e Vardkedjan for barn som
B9_ Socialstyrelsen behdver neonatalvard
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och deras familjer

Nationella rekommendationer fill beslutsfattare
och stdd till personal

Vardskador till féljd av vardrelaterade infektioner
och bristande vardhygien

Tabell 4. Allvarliga vardskador i neonatalvarden till féljd av 2021
vardrelaterade infektioner, som anmadilts till IVO enligt lex Maria, 2015-
2018

Antal dallvarliga Patientutfall*

;irdSkador < 5 dodsfall Vé rd S ka d O r

> 5 drabbade av infektion

Kalla: Inspektionen fér vard och omsorg (IVO) Blodfo rgiftn [ ng:
*Uppgift fran IVO:s beslut. Sambandet mellan anméld skada och patientutfall behdver inte vara faststallt. ..
var 4:e barn fodd < 25 grav. vecka

Aven bristande vardhygien och vérdrelaterade infektioner orsakar en stor del var 5:e barn v. 25-27
av vardskadorna i neonatalvarden. Det beror framfor allt pd bristande
foljsambhet till basala hygienkrav (SOSFS 2015:10), pé bristande infektions-
forebyggande atgarder och pa att multiresistenta bakterier sprids [41]. En
svensk studie fran 2004—2007 visade att ndstan vartannat extremt for tidigt
fott barn drabbades av blodforgifining (sepsis) under vardtiden [35]. Senare
data visar att blodforgiftning har blivit ovanligare, men fortfarande drabbas
% vart fjarde barn fott fore graviditetsvecka 25 och vart femte barn fott 1

AKADEMISKA graviditetsvecka 25-27 [3].
SIUKHUSET
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Article

Discordance among Belief, Practice, and the Literature in
Infection Prevention in the NICU

Hossam S. Alslaim I't, Jonathan Chan 2%, Fozia Saleem-Rasheed 3, Yousef Ibrahim 4, Patrick Karabon *
and Nathan Novotny %56-*

* We hope that this paper will serve as the first step to creating
awareness of the variability of the institutional policies, the lack

of awareness to some policies, and the potential dangers of not
adhering to such policies

e Ultimately, we recommend implementing cost effective
national guidelines that will effectively reduce infection risk by

increasing awareness and adherence to best policies in all
NICUs.

Children 2022,9,492
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Sjukvardsregionala riktlinjer — 2012

e . o - rne
\"J S\)s Region Orebro I3 Region (@] Region Uppsala a egon
teor B - s REGION. Varmland REGION - e A Gavleborg

SORMLAND

GEMENSAMMA REKOMMENDATIONER GALLANDE VARDHYGIEN |
SJUKVARDSREGION MELLANSVERIGE

Mal och syfte
Att skapa forutsattningar for gemensamma hygienregler inom neonatalvarden i
regionen med mal att underlatta for foraldrar som vardas pa olika enheter.

Hygiensjukskoterskor och representanter fran neonatal verksamhet inom Uppsala-
Orebroregionen har tagit fram dessa gemensamma rekommendationer gillande
vardhygieniska rutiner.

Alla enheter har olika forutsattningar, lokala anpassningar av dessa
rekommendationer ar darfor tillatet.
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* Miniminiva for screening
* Hygienrutiner

* Besok

* Lokaler —stad

* Lokaler — 6vrig miljo

* Textilier
* Rengoring
 \Vardprocedurer
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s Nationella riktlinjer — 2019

S ,. SVENSKA -
G) NEONATALFORENINGEN

Vagledning i hygienrutiner for personal vid neonatalavdelningar och ansvariga personer som utfardar

lokala hygienrutiner.
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* Basala hygienregler

e Kladregler

 Specifik hygienrutin — “"Scrub the Hub”
* Foljsamhet/efterlevnad

* Screeningodlingar

=

AKADEMISKA
SIUKHUSET



Received: 3 March 2022 Revised: 18 July 2022 Accepted: 20 July 2022

DOI: 10.1111/apa.16494

ACTA PADIATRICA

A cross-sectional study of neonatal intensive care unit
overcrowding and understaffing associated with bacterial
outbreaks

Tone-Merete Dahl"?© | Anne Lee Solevig®®

Conclusion: Bacterial outbreaks in a 5-year period were weakly associated with over-

crowding and understaffing.
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Avseende spridning handlar nastan allt om:
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o Antibiotikaresistensen Okar
* Nya antibiotika?

« Vi blir battre pa att férhindra spridning?
« 100% foljsamhet av basala hygienrutiner
« mer &ndamalsanpassade avdelningar
« ?

* Vi blir battre pa att férebygga VRI
« farre invasiva interventioner

e sakrare rutiner
o )
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Neonatalvard ar inte som annan vard

e Barnen ar sterila (eller nastan?) vid inskrivningen
e Koloniseras av avdelningsfloran

e Vard i en miljo som gynnar bakterier

e Hog forbrukning av bredspektrumantibiotika

e Manga barriarskadande interventioner

e Langa vardtider

e Manga akuta interventioner

e Ratten till narvaron av foraldrar och syskon

e Manga personer i barnets narhet

e Ofta flerbarnsalar, speciellt fér de mest sjuka
e Ofta forflyttningar mellan sjukhus
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Stoppa vardrelaterade infektioner —
medicinska procedurer orsakar infektioner
Vi kan battre!

Stoppa spridningen av resistenta bakterier —
bakterier forflyttar sig inte/manniskor hjalper dem
Vi kan battre!
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