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Background
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Risk Factors - Neonate

KMC intubated
patients

Airway difference
Un-cuffed ETT

Less sedation
No paralysis

Strapping, Securing
(ETT, IV lines)

Prematurity (Esp <28 week)
Low birth weight (esp <1500g)

Fragile skin

Longer hospital stay

Drug dose
calculations
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Causative factors AE Surveillance

Human factors

e Failure to follow
protocols.

e Communication

Work System factors
environment
* Mental or
* Equipment physical
crowding workload
* Poor lighting * Staff : Patient
ratios

* Noise




Appendix A: Patient Safety Incident Reporting Form 12. Patient and ward informa 13. Staff witnesses

Section A: (notification) - to be completed by the staff who witnessed the incident that occurred. Submit section A and B to next level for notification for SAC 1 Patient name and surname Name and sumame Contact detail Department
incidents. Patient file number

Section B: (Account of the event by patient, staff or other witnesses) — to be completed by staff, patients or ather that were directly involved while the incident Patient Id number
took place. Location (department/ward)

Section C: (investigation) - to be completed by investigator(s) of the incident, in most cases this would be the manager(s) of section where the incident took Age
place. Gender

Final diagnosis

SECTION A — Notification of event Number of patients in the
ward/head count

1. Date of PSI 2. Time of PSI Mame of facility patient was

T il Reported by Research | Surveys on | Inpafient | Review of External sources. Focused | Use of data referred from (where applicable}
by B nsional | | e e | e | o TP Name of facility patient was down 14. Number of staff on duty
i Py e emplaims | Media | Puble referred to (where applicable)

4. Provide a short overview of the Patient Safety Incident Compiled by: Designation: Signature: Date:
What happened/went wrong?

Whatis the inifal oulcome or harm? SECTION B- Accou of the event by patient, staff or other witnesses

Account 1:

Who led that aclion?

What was the outcome of the minimising acfion?

Provide a description of communication and escalation (initial disclosure)
What and how was the incident i with pafient? (i i

Account 2:

What and how was the incident i with pafient's family? (if

What and how was the incident escalated to management within the facility? {if iate)

7. Type of patient safety incident (PS1): Mark with an X (review this once the investigation has been finalised)

Near miss Harmful (Adverse Event)

9. Date SAC 1 reported to next level _1 1. No of days to
report PSI with

10. Time SAC 1 reported to next level _ SAC=1

Compiled by: Designation: Signature: Date:

SECTION C — Investigation including classification

b. Root cause analysis - These are the most fundamental underlying factors contributing to the incident that can be addressed

1. Classification according to incident ropriate one with an X - - - - - - = = =
1 Clinical adminisiration 3. Healthcare-associated infections 5. Blood and blood products 8. Paient accidents and seli-nflicted injury Contributing factor Describe the factor that contributed Describe the action plan to Person responsible for Date for implementation
Medical procedurs performed wifiout Gentrsl ine associated Bloc Stream Acute transfusion resctions Falls - Sedsde 10 the event rectify the identified problem _implementing the action plan
valid conse nfection
Communication! confdzntality Non-devics related (Frimany) bioed e Delayed ransfusion r=scbons! Svent (noudng Falls — Towetbathroom
bigod infeciion Transfusion Transmittd Infections)
Fafienl incorrecily identiied =nd recorded | Ferpheral ine blood infestion Errors- wiong blood! biood products Flls — Soaicher
Wising patent record Surgical site infection 6. Medical device/equipment Falls — Therapeutic squpment
Unclzar ambiguols! (I=giblel incompiste - . N Hot available Pafient inury
information in patient record Hospital acquired preumonia
Weniilztor aszocizted prumeria Failurs | | Saf-inficied injury Findings and recommendations of the investigation
2. Clinical process! procedure Catheter associated urinary tract infection | Mot used carrectly Suicide Atlemp

Mot perfarmed when indicated Tncorrest medical Gevios! equipment Us=d

What were the key findings (why did the incident oecur)?

Communicable disesses

4. Medication / IV fluids

Ferformed on wrong patient 7. Behaviour

Clinical procedure errors Incomect dispensing Sexual assault by staff member What are the key dations? [Nots: ions should address all the root causes and lessons learned, be designed to sipnificantly reduce the Bkelihood of recurrence andior severity
‘Surgical procedure enors Omitted medicine or dose Sexual assault by fellow patient or visitor of outcorne; be clear and concise and kept to a minimum wherever possible; be Specific, Measurable, Achievable, Realistic and Timed {SMART) so that changes and improvements can be evaluated; be
Thrical =or Wedicing not avaiable Physical sssaul by staff member prioritisad wharsyer possible: bs cateporisad 3s: thoss specific 1o the area whars the incident happenad: thoss that ar= common only to; the arganization inuochved; thass that are universal to all and, as
Failure to act on fest results or report Adverse drug reaction Fhysical assault by fellow patient or visitor such. hawe provincizldistrics significance.)
incomest weatment  provided) | cinical | Incomect medicine ftation. verbal abuse. aggression, negiect of o e
decision made incomect dosel strenglh adminstersd degrading treatment by fellow patient or visitor amaged’ faultyl wam
Wissed or delayed diagnosis ncorect patient ftation. verbal abuse. aggression, negiect or Nonexistent

ncorrect frequency degrading ireatment by staff member
Farformed on wrang body part site/ side | Incomect routz Eatiznt sbscond i
Retetion of foreign object during surgery plion error Missing pabent _ Bsck-up siecticly not finclionalisvailzbs 4. Type of behaviour according to Just Culture: mark with a [T Human error | At-risk behaviour | Reckless behaviour

ncomect dispensing label Ebstand while Under T2-haur cbservation Bply ot avalable

edicine expired 11_ Othes X

Tncomect technique

5. Provide a description of final communication to patient/family (final disclosure)
What and how was the incident communicated with patient? (if appropriate!

r
'y oiher incident that does not fit into cstegories 1o 10

2. Framework for root cause analysis and implementation of action plans
a. Contributing factors — Mark with an X
Lack of knowlsdge of

clinical processes!
guidelines/ protocols

What and how was the incident communicated with patient's family? (if appropriate

Human  emor-
clinical

1. Staff Human emor - Admin | Riskylreckiess ‘Communscation ‘Condition/ disgase

behaviour Factors refated factor

2_Patient Behaviour T Tactor [ Conditon dis=ase related facior T Socal factors
3. Work/ Physical environmantal / Remate/ long distance from juipmeant (fautty due to ‘Consumables | Environmental | Current Code/ Security! - it g

Wod Pryscel en Remote/long Equpment [fuly En cpectatons! : M"’ Date of closure of PSI I 7. No days to close PSI 8. Ty[;i of l(;Ilusu)r'{e. PSI clasde ; Litigation F?errred Itoti

case case mark with an conclude abour relations

4. Organisational’ Clinical Protocols) poboies/ | Mon - Glinical Profocols) policies! | Organizational Organisation | Stafing | Foltical Package of Bed utiisation = = Neonatal rauma OE=tee a0 o Tanger classied 55 3 Pol S

service procedures not availsbis/ up | procedures not available! up to mansgement! of teams, — senvice Patient outcome according to | imstig ok

to date! approved date/ approved i 8 ( 7 - =
5 External Natural event or dissster | Equipment, produdts maliunchoning due to manufachurers | Senices, Sysiems and  poicies of | Delays in emergency medical semdoes EeurE:iRhanyEMark st bla Adult HNeonatal Matermal Deaths due to hospital ascocizted | Deaths dueto health | Perioperative death (30 days
fault external providers transpart death death death h | venous thromboernbolism «care associated sey

6. Other Not speciied in classifesiion Tio & IO Ty DT EE T G ey Hll Froperty damage | Increased length of Admission to special care area | Additional Additional

" stay {20 high care or ICU) ireatmentesis uipment
Mark with an X Formal compiaint | Damaged reputation Legal ramifications Mong Haolanger

Compiled by: Designation Signature:




Aim and Objectives

m PRIMARY

To determine the incidence and nature of
adverse events occurring in our NICU

m SECONDARY

To determine any predictors for the
development of AEs

To determine the severity of the AEs

To determine whether AEs occurring in our
NICU are preventable

* b5 categories of AE

* |ntubation related

* Extubation related

e Skin and soft tissue
injuries (SSTI)

* Hypoglycaemia

 Healthcare associated
infection (HAI



* Ethics:
M eth OdS * Approved by Stellenbosch University

HREC
Prospective observational study « waiver of individual informed consent

* Trainin

\ NICU ADVERSE EVENT REPORTING FORM | poplhl Tt R L
Date of extubation o
Time of extubation
jent Study N : Plisa mark with av or circle the relevant response e - —
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[Patiant Form Number ™ | | Fo sedation | sy | Foarseduton | Weay | oo sedation Soay
Locea strapping | ETTHgh | Locssstrapping | ETTHgh | Locsa stragping ETT High
1 patsant readmattod after DC from NICU pioase 50 3 now form for sach naw sdmission nned Ext
] s Blocked ETT | OWlETT | Blocked ETT | OiETT | locked €T Oral €17 .. .
moce than 3 A episodes per patient per category pe Iease complete subsequent epsodes on 8 new form 1 Srocedine e Srocedure e Sscedure iher PY VIS Ite t e u n It re u e nt O r
= : : e o | ; q Y
[NONE No ptoms det: Sats stay =90% 80 - 90% Sats stay *90% B0 - 50% Sats stay »50% 80 - 90%
o T mile. Lossof T o or mirimal 60- B0% 50% 60 80% 50% £0- 0% 0%
roview or minor traatmas [ HR >100/min 60 - 100 HR >100/min 60 - 100 HR 100/min 60-100
IMCOERATE B r e el iy, iy <&0jmin asystoke <60/min asystoke <B0/min anystoke u
5 R T — Need Yei Mo Unknown Yes W Unknown Yes Mo Urknawn
Need CPR Yei Mo Unknown ¥ei o Unknown ¥es Mo Unknown
- caused, or brougt [Need adrenaln ¥es Mo Uninown Yei Mo Unknown Yes Mo Unknown ° I A o
Ve No uninown | ves Mo urnown Yes Mo Uknawn NClu S | 0 N
I £OULG AEHAVE BEEN PREVENTED. | |Feed reinbation within 24 hours Yer Mo Unknown Yer o Unknown Yes Mo Unknown MMIVIVIVIVI L.
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O ARRIVAL IN NICU Sevarity score of AE Moderate | Sewerm Modérate | Seworg Moderate | Sevarn .
[Day of life an NICL acmiss Death | Death | Death | o
[arrived intubated [ ¥ [~ _[Position ETTon xR Shallow {at or above T1) Good Deep Could the AF have been prevented Y1 Wo Unknawn [T Unknawn Yes Mo Unknown
v 1 [ v | & [rypaoctivaccess Boriproral [ o
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|1V acoess functioning T ¥ [ N_|vNaT functioning Lesking Tissued Blocked SKIN & SOFT TISSUE Episode 1 Episode 2 Episode 3
[Skinfsoft tissue AEamwal NICU | ¥ | W T 5% Dox 0% Das 0% TON [y TV SkinySoft tesue AE whist in NICU Yes Mo Unkeown Yes Wo_ Unknown Vi N0 Urknown e —_ l l l ISt
it on arvival Wic 1 12.5% Dex 15% Dex Feeds Ahaioar o bl Extravasation Presure Presure Pressure
il Adhewy Wisture Adneww Matsture Adsive Motiure
EeaTON Sats probe ] Sats probe ] Sats probe W
BTRATION ] Eptde 1 Ephode 7 Tplode3” Canuse of skinfsoft tusue AL Temp probe NCPAR Tem probe nCPAR Temp probe nCRAR
(st of infubation Other ETT Other ETT Other ETT
[Tiene of Intubation Upper imb Trunk Upper limb Trunk Upper limb Trunk
I ccedure) s |EmeEeTt Elective Emergert Elactive Emergent T it o Skinsoft tissue AE Lower limb Face Lower limb Face Lower limb Face
il s Urgent Urgent Urgent Scalp Scalp Scalp .
Corsultant ) Consultant 5] Consultant ) bopt Ulcar Ulcor bopt icer
[Rank of Intubating Dactor Rogistrar Faliow Registrar Feliow Fagistrar Fallow [Type of skinjsoft tisswe injury Abscess | Threatenedlenb | Abscens “Abscess
Other her Ot Excoriation Other Excoristion Other Excoriation Other
po— Atrogine Seoline Atropine Scoline Atropine Scoline Frve— oy ressngs Sorgery Dressings Turgen
i —— Ketaming Other Kataming Giher Ketaming Giner Treatment required A e A T Fr—— —
[Sucoessful 1st Attempt Yes o Unknown Yes  No unknown Yes no __unknown e o e o e o
[ suction | taryngescope | sucton T suction N — - + .
[equipment Protiems Nespurt | omer Neopurt | omer eoputi. | orner ¥ g Moderste Severe Mioderste Severe oderate Severe
[Ary Acverse Event Wes Mo Unknown Wes Mo Uniknown Wes Mo Unknown Death Death Dasth
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(Heed CPR Yes o Unknown Yer _No _ Urknown Yes o HET <2 6mmol/] o any 3 of more days Ye:  No  Unknown Yes Mo Unknown Ve Mo Usknown
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Deep Goad [ oeep Good [ Deep reeded lucagon Dex bolus Dex bolus Diex boks
ey Shallow (31 or sbove T1] Ehallow (at of sbowe 1] Shallow (31 o 3bova T1] w-:ds Other Other Other
Nane [ _mad Nome [ _mid Mone | Mild Mo Mid i Mild
sevarity scara of AE u::ﬁ : Sevore M;::::Io I Sovern m:::n } Sover T moR oA Todersie v Sowers Tiodoraie o=
[Cowd the AE Ves Mo Unknawn Yei Mo Urknown Yes  No  Unknawn eath Death __|
| Could the AE have been prevented Yes No Unknewn Yes No Unknewn Yed Mo Uniknawn
[ Emergent Intubation Establishment of airway necessary IMMEDIATELY d/t phsiclogic instability. Vitals unable to be stabilised without ETT_|
i Urgent : airwiry reeded IMMINENTLY [<4fis) but time available for med) nd pre-procedune stabili | Definition Heakthcare Assoclated linfection ** | Blood stream inflection occuring at or after 72 hours of age
[setective " 1 HEALTHLARE ASSOCIATED INFECTION Ephiode 1 Episode 2 Eprod 3+
[Coo5s FTTsirapping noted snd restrapped to s urpiomned extubation | %o | ves I | oty
Ay sepses diagnosis req ABO Culture Positive | Culture Neg | Culture Positive | Culture Meg| Culture Pesitive | Culture Neg
PIcC o o o
Inctwelling devices at time of sepuis diagnosis Urine catheter ETT ETT 318
Other [eg 1CD) e Ve uve
Highest CAP
Mech Ventilation Ingtropes | Mech ventilation | _Inciropes Mech Ventiation NLIopes
H [Escalation of care needed for HAI ot Resp Support | Surgery | Incr Resp Support | Swigery | Incr Resp Support Surgery
re O r I I I O rl I l Device removal Dwvice removal Davice removal
[ (] None Mikl [ Mild
Severity score of AE Moderate Severe Moderate Severe Moderate Severe
Death Dwath Oeath




226 admissions to NICU in 7 months

v

« 108 (47.8%) admissions were associated with 264 Adverse Events

e 58(25.7%)>1 AE

\ 4

v

v

v

v

Intubations

4

Extubations

Skin & soft tissue

Hypoglycaemia

Healthcare Ass Infection

101 intubations
in 74 neonates

v

161 extubations in
105 neonates

v

13 hypoglycaemia
episodes in 13

neonates
Excluded 16
extubations
within 1hr of
arrival in
NICU
\ \ \ \
56/101 (55.4%) | | 66/161 (41.0%) 74 Skin & soft 11 hypoglycaemia 58 Healthcare
Intubation extubation tissue injuries in 47 | | AEs in 11 neonates associated infection in

associated AE in
46 neonates

associated AE in 48
neonates

neonates

44 neonates




(D
Results Median (IQR) birth weight: 1940g (1170 - 2975g) [ )

Median (IQR) birth GA: 33weeks (29 - 38 weeks)
Median (IQR) age on admission: 2days (1 - 8 days)

Characteristics Total: n =226  Any Adverse No Adverse P value
Event: n = 108 Event: n =118

Birth Weight Categories, n (%)

<1500¢g 84 (37.2) 50 (59.5) 34 (40.5) 0,007
>1500¢g 142 (62.8) 58 (40.8) 84 (59.2)
Birth Gestational Age, median (IQR) 33.5 (29 - 38) 31 (29 - 37) 35 (30 - 39) 0,005
Admission Category, n (%)
Medical only 162 (71.1%) 70 (43.2) 92 (56.8) 0,028
Any Surgical 64 (28.3) 38 (59.4) 26 (40.6)
Mechanical ventilation at any time during 145 (64.2) 89 (61,4) 56 (38,6) <0,001
admission, n (%)
Outcome
Length of NICU stay, days, median (IQR) 6(3-12) 10 (6 - 19) 4(2-7) <0,001

Mortality, n (%) 62 (27.4) 36 (58.1) 26 (41.9) 0,057




Adverse Events Per Category

Intubation: n = 56 (21.1%)

Extubation: n = 66 (25%)

Incorrect ETT position on CXR 46 (82%)

Deep 22 (39%)

Shallow 24 (43%

Equipment problems 20 (36%)
Laryngospasm 6 (9%)
Upper airway injury 4 (6%)
Other 7 (11%)

Unplanned extubation
Blocked ETT
Procedure
Loose strapping
Poor sedation
Shallow ETT position
Other

Post extubation Stridor
Reintubation within 24 hours
Need CPR +/- adrenalin post extubation

56 (86%)
20 (36%)
10 (18%)
8 (14%)
11 (20%)
9 (16%)
7 (13%)

9 (14%)
51 (77%)

6 (9%)




Adverse Events Per Category

SSTI: n = 74 (28%)

Mechanism
Extravasation
Pressure
Adhesive

Type
Excoriation
Ulcer

Site
Upper limb
Lower limb
Face

30 (41%)
15 (20%)
11 (15%)

15 (20%)
15 (20%)

22 (30%)
17 (23%)
15 (20%)

Hypoglycaemia, n = 11 (4.2%)

No Intravenous access 5 (45%)
Fluid restriction (low glucose 5 (45%)
delivery)

Combined 1(9%)




Adverse Events Per Category

Healthcare associated

infection: n = b8 (22%) Effect of other AE on HAI
Blood culture positive sepsis 27 (47%) Factor IRR 95% CI P value
Gram negative 16 (59%) Anyintubation 1,94 111-341 0,021
Gram positive 12 (44%) _
Fungal 3 (11%) Any Intubation AE 1,77 1,01 - 3,08 0,044
Any unplanned 1,83 1,07 - 3,15 0,028
Clinical sepsis 31 (53%) extubation
Any SSTI 1,42 0,83 -2,44 0,203

Hypoglycaemia 1,92 0,80 - 4,60 0,142
AE




Results

® ‘ ADVERSE EVENTS

B unplanned extubation
B pressure ulcier

BT Hal

B hypoglycaemia

A

PREVENTABLE SEVERITY: DEATH RISK FACTORS: AE DOCUMENTATION

Intubation 41% HAI 19% ---
. . ETTtip 49%  62%

2N Sifte SEVERITY: SEVERE LOS  SSTI

SSTI 93% Hypoglycaemia SSTI 92%

Hypoglycaemia  64% TOTAL HAI BTN ry—

Extubation 61%




Summary & Way Forward

m Incidence of AE comparable to reported m Quality improvement strategies
literature need to be implemented to reduce
: : L AEs
m Skin & soft tissue injuries are the most _
common - Cost effective
_ Mostly preventable —  Not labour intensive
—  Poorly documented - Sustainable

m Healthcare associated infection most - Multidisciplinary buy - in

serious m Ongoing surveillance
- Contributes to NICU mortality - Reporting nonpunitive
m Other AE may increase risk of HAI — anonymous

m Increased length of stay ($$%$)




Thank you

m Prof Dramowski - supervisor

m Prof Bekker - co —supervisor

m Dr Greybe & Dr Maposa - statistical
support

m Doctors and nurses in the NICU
m Patients of TBH NICU & their parents
m SAMRC & USDP research funds

Pictures used with permission from the mother of the neonate
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