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Highs and Lows

A review of the quality of care provided to patients

:f:rg::aall?)?o cge':j Bu :veho had diabetes and underwent O
tional Confidential Enquiry
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Factors Leading to Poor Outcomes

Failure to identify p@nts with diabetes or hyperglycaemia

O

Lack of institutional guid%es for the management of
hyperglycaemia Pa

Poor knowledge of diabetes an@@st staff delivering care

)

Complex polypharmacy and insulin prescribing errors

JBDS 1%2‘ B S 5 Epdlotext E.WGDF https://www.ncepod.org.uk/2018pd.html
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Referrals from Primary Care

BOX 5
Minimum data required from GP when

o Minimum dataget | poms e s

O + Dwuration and type of diabetes
re q u I red I n th e 4 * Place of usual diabetes care (primary or

secondary)
# Other co-morbidities

referral )\

o For diabetes oral agents/ insulin doses

red freguency
pingther co-morbidities

* Compl Q

oAt g@
o Renal impagment
o Cardiac ggfbase

+ Relevant measures (measured within the
pravious 3 months)
o BMI
o BP
o HbA
o eGFR

BDS-IP &,  iysiena IWGDF
] S8, SRl S Endotext P

AVAV




Norfolk and Norwich University Hospitals NHS|

NHS Foundation Trust

How Well is this Done?

» To better assesg’this, we looked at every
primary care refefral,to 11 different surgical
specialties across nﬂ@ﬂifferent NHS hospital
Trusts over a 1 week perd"qg in August 2014

o3
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Referrals from Where?

Number of surgical referrals

Hospital

received (%)
Addenbrooke's Hospital NHS Trust O 135 (7.0)
Bedford Hospital NHS Trust O 93 (4.8)

Hinchingbrooke Health Care NHS Trust % 113 (5.9)
)\ 44 (2.3)

Luton and Dunstable University Hospital NHS Trust

Norfolk and Norwich University Hospitals NHS Trust O 751 (39.1)
Queen Elizabeth Hospital Kings Lynn NHS Trust OA 189 (9.8)
West Suffolk NHS Foundation Trust F 155 (8.1)
Mid Essex Hospital Services NHS Trust 360 (18.8)
Peterborough City Hospital NHS Trust 79 (4.1)
JBDH}:X;& i Sineal =) Endotext Baa o0r Pournaras D et al Int J Clin Pract 2017;71(7):e12971
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Referrals to Whom?

Subspecialties Number of referrals Patients with DM (%)
Vascular Surgery 54 13 (24-1%)
General Surgery O 19 53 (12:6%)
Maxillofacial Surgery dg 1 (11-1%)

T80 44/ 47 (10-2%)
Urology 195 O)\ 16 (8:2%)

Plastic Surgery 126 O 7 (56%)
0&G 205 O 10 (4-9%)
Breast Surgery 84 ,0 4 (4-:8%)
Ear, Nose and Throat 353 % 13 (3:7%)
Neurosurgery 1 0 (0%)
Paediatric Surgery 7 0 (0%)
No data 7 0 (0%)

B £, SR S Endotext Moo Pournaras D et al Int J Clin Pract 2017;71(7):e12971
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Data Collection Tool for
Audit of Primary Care Referrals to Surgery for Patients with Diabetes across East Anglia

Please tick the relevant boxes

NHS Trust.....ccoiniiiiii e Hospital number ......................
Gender D Female |:| Male Age ...l years
1. Referral specia se tick) [ | a) General surgery [] b) orthopaedic

|:] c) Gynaecology Other (Please SEAE) ..........oueu i

2. Please state anticipaté

e referral letter? [] Yes [ No

If ‘No’ is the patient taking any diabetes 4 ‘cheat sheet)? D Yes D No

4. Type of diabetes [1a) Type 1 b) Type 2 [] ¢) Not provided

5. Place of usual diabetes care | [ | @) Primary wndaw [7] ©) Not provided

6. Duration of diabetes ..................
& months / @& years

BP _ /  mmHg

[ ] Not provided [7]  Not provided .|:| Not provided
7. Comorbidity 10. HbA1c (within the last 8 months)?
IHD i
a) D 9 L] Foot disease a) [[INo ‘:l Yes  if ‘Yes’ what was the result?
b) [ ]1BP e)[]Neuropathy | ) % O eeeveennn... mmol/mol || Not provided
c) |:|Renal disease | f) |:| Not provided | 11. eGFR =~ +ovovoeeeee, D Not provided
Diabetes Treatment. Please tick the drugs that the patient is on & Not known

& | a) Acarbose & | e) Glibenclamide || @ | i) Linagliptin & | m) Nateglinide || ® | q) Sitagliptin
& | b) Dapaglifozin || & [ f) Gliclazide & [ j) Liraglutide & | n) Pioglitazone || & | r) Tolbutamide
& | c) Exenatide & | g) Glimeperide & | k) Lixisenatide || @ | o) Repaglinide || & | s) Vildagliptin
& | d) INSULIN & | h) Glipizide & [ 1) Metformin & | p) Saxagliptin || & [ t) NONE

April 2014 - Version 3 Page 1 of 1
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Data Collection Tool for 

Audit of Primary Care Referrals to Surgery for Patients with Diabetes across East Anglia



Please tick the relevant boxes





NHS Trust………………………………………………. 	Hospital number ………………………………



Gender     	  Female               Male 			Age 	……………..years



1. Referral speciality (please tick)            a)  General surgery	                  b) Orthopaedic



            c) Gynaecology	                      d) Other (please state) ………………………………………………..….



2. Please state anticipated procedure



…………………………………………………………………………………………………………………



3. Is the diagnosis of diabetes mentioned in the referral letter?	 	             Yes    	   No

   

  If ‘No’ is the patient taking any diabetes drugs (check ‘cheat sheet’)?                     Yes    	   No



		4. Type of diabetes

		      a) Type 1

		     b) Type 2

		     c) Not provided



		5. Place of usual diabetes care

		     a) Primary

		     b) Secondary	

		     c) Not provided







		

6. Duration of diabetes    ………………     

 months      /     years

          Not provided     

		

8. BMI    ………………kg/m2      

      

             Not provided     

		

9. BP  ___/___ mm Hg



                 Not provided



		7. Comorbidity

		10. HbA1c (within the last 3 months)?



		a)       IHD

		d)      Foot disease      

		 

a)      No                Yes   If ‘Yes’ what was the result? 



		b)      ↑BP      

		e)      Neuropathy

		b) ………%	or …………. mmol/mol        Not provided



		c)      Renal disease      

		f)        Not provided

		11. eGFR 		………………….        Not provided







  Diabetes Treatment. Please tick the drugs that the patient is on             Not known

		

		a) Acarbose

		

		e) Glibenclamide  

		

		i) Linagliptin

		

		m) Nateglinide

		

		q) Sitagliptin



		

		b) Dapaglifozin

		

		f) Gliclazide

		

		j) Liraglutide  

		

		n) Pioglitazone

		

		r) Tolbutamide



		

		c) Exenatide

		

		g) Glimeperide

		

		k) Lixisenatide

		

		o) Repaglinide  

		

		s) Vildagliptin



		

		d) INSULIN

		

		h) Glipizide

		

		l) Metformin

		

		p) Saxagliptin

		

		t) NONE
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Please return to:  Dr Dhatariya c/o Norfolk & Norwich University Hospital NHS Foundation Trust

Department of Diabetes & Endocrinology, EBL3, Colney Lane, Norwich NR4 7UY
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Results - 1

* 1919 referrals duri@that week
— 1053:851 F:M O
— Median age 53 years (64@@- 98 years)

» 169 patients had diabetes (8¢8%)

« More than one in five patients wft?}DM as
demonstrated by the drug history were
referred with no mention of their DM in

the referral letter
IBOYIT &, Eiéma S Endotext MECDT Pournaras D et al Int J Clin Pract 2017;71(7):e12971
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Results - 2

Only 7.7% had @Ce)cent HbA,. reading

« Half of all referrals }{é@no documentation
DM related co- morbldltf%‘&

« Also 11.8% of referrals had’ﬁp;
documentation of insulin or oral
hypoglycaemic medication

IBOYIT &, Eiéma S Endotext MECDT Pournaras D et al Int J Clin Pract 2017;71(7):e12971
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Do Peri-Operative High Glucose

LeveIS Cause Harm?

- High pre-operative glutose or HbA1c has been related to
adverse outcomes follo\y

— spinal — foot z%ﬁ ankle
— vascular / endovascular — neuros O'Sullivan CJ et al Eurovgaéfvgfceéﬂgv;'?f%mgdzﬁgé?ég:;Eégfé;}

Gustafsson UO et al Brit J Surg 2009;96:1358-1364
Halkos ME et al Ann of Thorac Surg 2008;86:1431-1437

— colorectal — transplan A Kreutziger J et al J Trauma 2009;67(4):704-8

Vilar-Compte et al Am ] Infect Control 2008;36(3):192-198

_ 1 _ Park C et al Transplantation 2009;87(7):1031-1036
Ca rd 1acC H B P Ambiru S et al J Hosp Infect 2008;68(3):230-233

t h | t t Chuang SC et al J Formos Med Ass 2004;103(8):607-612

—_ r m —_ Shibuya N et al J Foot Ankle Surg 2013;52(2):207-211
au a cho eCyS ec Omy Sadoskas D et al Foot Ankle Spec 2016;9(1):24-30

Domek N et al J Foot Ank Surg 2016;55(5):939-943

— mastectomies — cardiac Jehan F et al J Trauma Acute Care Surg 2018;84(1):112-117

Younger AS et al Foot Ank Surg 2009;30(12):1177-1182

Dolp R et al Crit Care 2019;23(1):28

— emergency — burns Cha -] et Cardiovasc Diabetol 2020;19:97

] Shapey IM et al Diab Obes Metab 2021;23(1):49-57

i Ne Shanahan J et al JAMA Network Open 2023;6(3):€236318
Lo e N ﬁ%ﬁ,sé@ Endotext T&/60F Wu KA et al Foot Ankle Surg 2024;30(7):552-556
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Infections
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Glucose and SSI| — A Variety of Specialities

JBDS-IF

Author Year

Chapman 2015
Coleman 2014
Mahdi 2014
Clsan 2008

Olsen 2009

, o
Gynecologic a'r_° Breast -
ES (95% CI) Weight Author  Year ES (95% Cl) Weight
; 9.62 Bertin 1998 2.36(0.38, 14.40) 3.44
9.10) 1.96 Chung 2015 - 240 (0.87,6.67)  10.94
L, 75.22 Liu 2012 — 2.16(072,6.47) 9.42
—_— 1.00 (0. 3% €50)

Young 2011

with estimated predictive interval

PR S —

Overall (l-squared = 0.0%, p = 0.542) (@- '
|

Nguyen 2012 B 1.37 (0.91,2.068) 68.00

0.62 (0.06, 2.1 p Olsen 2008 — 170(0.80,8.40) 821

|
|
]
|
!
| S
t
]
!
i
i
|
i
242 (073,7.96) @ . §' >
Overall (l-squared = 0.0%, p= 0.804) ( 1.58(1.13,2.21)  100.00
d
|
|
|
|
|
i
:

160 (1.27, 2.03)  100Y ) ) L
estimated predictive interval {0.91,272)

(1.15, 2.24)

0524

Association of

A

AVA British Clinical
AVAVA Diabetologists@Endotext
VAVAVA

IWGDF

Guidelines

. C
o1 O,o

Martin ET et al Infect Control Hosp Epidemiol 2016;37(1):88-99
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Glucose and SSI| — A Variety of Specialities

Miransky 2001

1.09(0.11, 5.29) 0.36 N estimated predictive interval {0.91,272)
(1.15, 2.24)

Sagal 2014 1.11(1.02, 1.21) 6220

, o
Gynecologic _ a'r_° Breast o -
Author  Year ES (95% CI) Weight Author  Year ES (95% CI) Weight
1 |
A Chapman_ 20 5,3.85) 9.82 Bertin 1998 E 2.36(0.38, 14.40) 3.44
|
Coloractal % 9.10) 1.96 Chung 2015 i 2.40(0.67,6.67) 1094
Author  Year oloract ES (95% Cl) Weight 1
1.3 ( ) 7522 Lu 2012 —— 216(0.72,6.47) 9.42
Anthony 2011 — 0.84 (0.41, 1.67) 2.67 5 ;
e 1.00 (0.38°E:30) Nguyen 2012 1Em 1.37(0.91,2.06)  68.00
Coakley 2012 220(1.32,427) 378 i
. . . ps2(0.06,21 p QOlsan 2008  — 1.70(0.80, 8.40) 8.21
Deierhoi 2013 1.20(1.00, 1.44) 28.41 T
242 (0.73,7.96) @ ) :
Liang 2013 1.45 (0.59, 3.51) 1.68 Overall (|-squared = 0.0%, p = 0.804) 1.56(1.13,2.21)  100.00
1.60 (1.27,2.03) 100N .
|
|
|
|
|
i
i

with estimated predictive interval

H—
|
—
i

=
|
i

| |
1
|
i
1

-

Smith 2004 e 078 (0.21, 2.39) 0.91 A
T q T T
Overall (l-squared= 12.9%, p = 0.331) --@— 1.16 (1.03, 1.30) 100.00 ‘ 594 1 14.4

|
I
|
1
i
|
i
|

(0.93, 1.44)

T
- 1 2.09

IBDSIP S &iiemen < Fpdorext IAVCDF Martin ET et al Infect Control Hosp Epidemiol 2016;37(1):88-99

cioiie:  AVAVA Diabetologists' Guidelines
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Glucose and SSI| — A Variety of Specialities

, o
Gynecologic _ a'r_° Breast o -
Author  Year ES (95% CI) Weight Author  Year ES (95% CI) Weight
1 |
4l Chapman_20 5 3.85) 9.82 Bortin 1998 — 14.40)  3.44 N
: %
% 3.10) 1.96 Chung 2015 .
Author  Year Colorectal ES (35% CI) Weight 9 Author Year Spinal ES(95% Cl)  Waeight
1.63 ( ) 7522 Ly 2012
I . Abdul-Jabbar 2012 +— 1.42(0.93, 2.18) 20.25
Anthony 2011 — 0.84 (0.41, 1.67) 2.67 1.00 (0 30 i - )
! ) 1 M Nguyen 2012 Apisamthanarak 2003 —_— 254 (0.61, 10.56) 2.35
Coaklay 2012 | ——— 220(1.32,427) 378 B52 (0.06, 2.1 . o soe Boston 2009 S N 079 (0.28, 2.20) 438
san
Deierhol 2013 —— 1.20(1.00, 1.44) 28.41 B.42 (073, 7.96) Caputo 2013 - 241 (1.37,3.24) 2027
i ] E 1 1 : T i - = i h— > - N L ) e
Liang 2013 _— 1.45(0.59, 351) 1.68 Overall (I-squared=0£  Friedman 2007 > 4.20(1.10, 16.30) 2.62
) ' _ 1.60(1.27,2.03) 100N ) imated predict Lim 2014 + 0.85 (0.42, 1.69) 9.01
Miransky 2001 : 1.09 (0.11, 5.29) 0.36 115,228 estimated predictiveg Maragakis 5009 L $70(073.370) 683
Segal 2014 - 1.11(1.02, 1.21) 62.20 o Mehta 2012 2.00 (0.66, 5.39) 4.23
Smith 2004 R : 078 (0.21, 2.39) 0.91 Mehta 2013 173(0.51,5.09) 3.58
. Ol 2008 _— 3.50 (1.20, 10.00) 4.15
Overall (l-squared = 12.9%, p = 0.331) <@— ) 1.16(1.03, 1.30) 100.00 cas Rsen 200t : o ED 2 10]1 i
a0 —— | .90, 4. i
with estimated predictive interval ; (0.93, 1.44) P 4 Tomav 2015 5 | 1.26 (0.54, 2.93) 633
1 1
i Woods 2013 — T 1.09 (0.53, 2.26) 630
: : : Overall (l-squared = 97%, p= 0.349) (—<E>— 1.60 (1.28,2.00) 100.00
19 1 9.09 with estimated predictive interval : (1.10.2.32)
|
T : T
0613 1 16.3

IBDSIP S &iiemen < Fpdorext IAVCDF Martin ET et al Infect Control Hosp Epidemiol 2016;37(1):88-99

beiatias A;I:XQA Diabetologists Guidelines
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Glucose and SSI| — A Variety of Specialities

, o
Gynecologic _ a'r_° Breast o -
Author  Year ES (95% CI) Weight Author  Year ES (95% CI) Weight
1 |
4. Chapman,_ 20 5 3.85) 9.82 Bertin 1998 e 14.40)  3.44 N
: %
% 3.10) 1.96 Chung 2015 ' :
Author  Year Colorectal ES (35% CI) Weight Author Year Spinal ES(95% Cl)  Waeight
1.63 ( ) 7522 s 2012
I . Abdul-Jabbar 2012 +— 1.42(0.93, 2.18) 20.25
Anthony 2011 B o 0.84 (0.41, 1.67) 2.67 1.00003% 30) N 2012 Apisamihanarak 2003 . 254 (0.61. 10.56) 2.35
! ) 1 S guyan pisamthanar —_—— ! .61, 10.56) 2.
Coaklay 2012 —— 2.20(1.32,427) 378 B52 (0.06, 2.1 . o oo Boston 2009 i 079 (0.28,2.20) 438
san
Deierhol 2013 —— 1.20(1.00, 1.44) 28.41 42 (073, 7.96) Caputo 2013 - 241 (1.37,3.24) 2027
s s 1 B i R i Overall (l-squared= 0.0 Friedman 2007 —t—%————— 4.20(1.10, 16.30) 2.62
%
i ) 0(1.27,2.03) 100N Li 2014 0.85(0.42,1.69) 2.01
Author Yoar Cardiac ES (95% CI) Waight ( ) ih estimated predictivg m ) ! ( )
(115, 0.24) Maragakis 2008 —_— 170(0.73,370) 683
Bundy 2006 —— 215(1.67,275) 8.80 S Mehta 2012 2.00 (0.66, 5.39) 423
Fakih 2007 —— 231(1.44,371) 614 Mehta 2013 173 (0.51,5.00) 3.55
Fowler 2005 . 1.43(1.38, 1.49) 1050 Olsan o008 ; . 3.50 (1.20, 10,00} 4.15
Haas 2005 1.45(0.31,584) 138 604 Rao 2011 B : . 2,00 (0.90, 4.10) 773
Haley 2012 —E— 2.48(1.67,3.67) 7.05 ! 1 Tomav 2045 N I 1,26 (0.54, 2.93) 6.33
—_—— 1
:3:9}' gg‘li ; 22: EQSE :;: ;gi A Woods 2013 — T 1.09 (0.53, 2.26) £.30
aley 1 — 1.87 (1.22, 2, : awer )
bt 2000 220(170. 250 850 Overall (I-squared=9.7%, p= 0.349) <—<E>— 1.60 (1.28,2.00) 100.00
Latham 2001 : . 276 (1,64, 4.66) 563 with estimated predictive interval : (1.10.2.32)
m Marschall 2007 ——’—:— 1.80 (060, 5.40) 216 !
Nash 2011 —— ! 1.30 (1.07, 1.59) 9.37 T : T
Olsen 2002 —_— 2.85(142,570) 414 0613 1 163
|
Shama 2009 —:—6— 245(1.56,3.84) 6.39
Townsend 1933 — 207 (124, 346) 572
Trick 2000 —t— 2,60 (1.00, 670) 270
Trussell 2008 — 471(2.39,9.28) 4.26
Wilson 2003 — 1.77(0.80,3.93) 3.48
Overall (l-squared =78.2%, p = 0.000) 2.14(1.78,2.56) 100.00
with estimated predictive intarval (1.13, 4.05)
1
]
1
1
T T

SR — Martin ET et al Infect Control Hosp Epidemiol 2016;37(1):88-99
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Glucose and SSI| — A Variety of Specialities

Gynecologic 0,.'5 Breast o“
Author  Year ES (95% CI) Weight Author  Year ES (95% CI) Weight
|
4 Chapman_20 i 5,385 982 Bertin 1998 = 14.40) 3.44 b
% 9.10) 1.26 _ %
Author Year Coloractal £S (%G Weight Chung 2015 Author Year Spinal ES(95%Cl)  Waight
163 ( ) 7522 Liu 2012
" ) Abdul-Jabbar 2012 — 1.42(0.93,2.18) 20.25
Anthony 2011 —_— 0.84 (0.41, 1.67) 2.67 1.00 (0. 2 30) i - )
! ) 1 M Nguyen 2012 Apisamthanarak 2003 —_— 254 (0.61, 10.56) 2.35
Coakley 2012 | ——— 2.20(1.32, 4.27) 378 B.52 (0.06. 2.1 . oean 2008 Boston 5009 i 079 (028, 220) 4.38
Deierhol 2013 — 1.20 (1.00, 1.44) 28.41 42 (0.73, 7.96) Caputo 2013 —— 2141 (1.37,3.21) 2027
- S i s i R : Overall (-squared=0f Friedman 2007 ————— % 420 (1.10, 16.30) 2.62
} % )
Author Year Cardiac ES (95% CI Weight 0 (1.27,2.03) 100N i o fge— 4 Lim 2014 - 0.85 (0.42, 1.68) 8.01 'S
(1.15, 2.24) e
Bundy 2006 = 2.15(1.67,275) 880 Author  Year Arthroplasty ES (95% ClI) Weight
Fakih 2007 —— 231(1.44,371) 614
Fowler 2005 . 1.43(1.38, 1.49) 1050 H
Haas 2005 145(0.31,564) 1.38 rhart 2013 —i—s— 1.83 (1.02, 3.27) 6.80
Haley 2012 —— 248 (167,367) 7.05 ! )
Haley 2012 —i—o— 296 (2.02,441) 7.08 | 4 2013 —— 1.28 (1.03, 1.60) 47.59
Haley 2012 —a— 187 (122, 287) 665 i _
Harbarth 2000 — 220(170,2.90) 859 mi 12 — 1.25(0.85, 1.83) 1570
Latham 2001 e 276(1.64,4.66) 563 ! )
W Marschall 2007 I 1.80 (0.60,5.40) 2.16 Ponce 14 BL 1.21(0.91,1.62) 28.05
Nash 2011 — 1.30(1.07,1.59) 9.37 ! \ .
Olan 2002 — % 285(142,570) 414 Saleh 2002 i > 189(062 575) 1.86
Sharma 2009 — 245 (158 3.84) 639 ) ) )
Townsend 1993 : 207124 3.46) 572 Overall (l-squared = 0.0%, p = 0.728) —<§>— 1.30 (1.1, 1.51)  100.00
Trick 2000 ———=+——  260(1.00,670) 270 ) ) L : )
Trussell 2008 | ——®—— 471(2.39,9.28) 4.26 with estimated predictive interval | (1.01, 1.66)
Wilson 2003 — 177(0.80,3.93) 348 !
Overall (l-squared =78.2%, p = 0.000) 2.14(1.78,2.56) 100.00 i
with estimated predictive intarval | (1.13, 4.05) i
! T T
: ] : A74 1 575

SR — Martin ET et al Infect Control Hosp Epidemiol 2016;37(1):88-99
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Glucose and SSI| — A Variety of Specialities

Gynecologic
Author Year g
i
4 Chapman 20
Author  Year Coloractal ES (95% Cl)
Anthony 2011 — e 0.84 (0.41, 1.67)
]
Coakley 2012 — 2.20 (1.32, 4.27)
|
Deierhol 2013 —— 1.20(1.00, 1.44)
= S i PE— |
Author Yoar Cardiac ES (95% CI)
Bundy 2006 —— 2.15(1.67,275)
Fakih 2007 _.’_ 231 (1.44, 371)
Fowler 2005 . 1.43 (1.38, 1.49)
Haas 2005 1.45 (0.31, 5.64)
Haley 2012 —— 248 (1.67, 3.67)
]
Halay 2012 e 2.98 (2.02, 4.41)
Haley 2012 —=— 1.87 (1.22, 2.87)
Harbarth 2000 —— 2.20 (1.70, 2.90)
Latham 2001 e 276 (1.64, 4.66)
Marschall 2007 —_— 1.80 (0.60, 5.40)
Mash 2011 —— 1.30 (1.07, 1.59)
Olsan 2002 — 2.85 (1.42, 570)
j
Sharma 2009 —— 2.45 (1.56, 3.84)
Townsend 1993 — 2.07 (1.24, 3.46)
Trick 2000 —t— 2,60 (1.00, 670)
Trussell 2008 | ——=— 471(2.39,9.28)
Wilson 2003 — 177 (0.80, 3.93)
Overall (l-squared =78.2%, p = 0.000) 2.14 (1.78, 2.56)
with estimated predictive intarval (1.13, 4.05)
1
]
1
T : T
108 1 9.28
iViVa

Ty AVAVAVA

Diabetologists )/ EHAOTEXT T cideines

%
ES (95% CI) Weight Author  Year
,3.85) 9.82 Bertin 1998
Author Multiple / Other
Anaya 201
Bachoura 2011
Bykowski 2011
Cannon 2012
Chaichana 2015
Chen 2010
Chiang 2014
Chapra 2012
Chu 2015
Davies 2012
Elfenbein 2014
Farrow 2008 —
George 2011 —
Hardy 2010 —
Hamess 2010 JES—
Kaafarani 2010 JE—
Kalra 2013
Koutsoumbelis 2011
Kuy 2014 —
Lynch 2009
Mahajan 203
MNeumayer 2007
Park 2009
Paryavi 2013
Shislds 2013
Shuman 2012 L
Singh 202 —_—
Spaniolas 2014 +
Suzuki 2010
Talbot 2004 | m——
Trinh 2009
Tserenpuntsag 2014
Walcott 2014
Wooldridge 2013

with estimated predictive interval

Breast

ES (95% CI)

1.12(0.58

2.10(1.20,
2.80 (1.20,
1.24(1.09,
6.09 (1.38,
1.20 (0.67,
0.90 (0.50,
1.80(1.09,
1.22 (0.36,
3.51(1.23,
1.95(1.34,
1.34 (0.48,
3.21 (0.82,
1.40 (0.44,
1.69 (0.45,
3.16 (0.54,
1.45 (0,61,

2,67 (0.94,
1.18 (1.09,
2,08 (0.04,
3.65 (1.42,
2.25(1.02,
113 (091,
3.43 (071,

1.83 (0.39,
1.21 (1.07
1.46(1.32

(1.07,

%
Weight
,2.09) 210
3.80)
6.50)
1.41)
9.35)
2.16)
1.80)
2.96)
4.20) 065
10.04) 0.87
2.82) 474
3.59) 0.91
10.96) 0.59
441) 073
6.40) 056
18.40) 0.32
3.24) 1.33
,8.40) 1.02
,3.44) 1.06
.1.97) 451
,3.40) 517
L, 1.45) 11.89
,200) 239
WET0) 056
,6.98) 1.33
. 12.00) 0.42
7.62) 088
1.27) 1211
16.72) 0.11
9.36) 1.07
494) 147
1.39) 826
14.76) 0.43
,8.64) 042
. 1.38) 10.80
. 1.62) 100.00
,2.00)

—

-

—_— e
—_—
deFreitas 2012
Overall (l-squared = 48.1%, p = 0.001)
|
I

.04

Arthroplasty

%

ES (95% CI) Waight

14.400 3.44 [
Y

ES(95% Cl)  Weight

1.42 (0.93, 2.18) 20.25
2.54 (0.61, 10.56) 2.35
079 (0.28,2.20) 4.38
2141 (1.37,3.21) 20.27
——————> 420 (1.10, 16.30) 2,62

0.85 (042, 1.69) _8.01 L
%
Weight

ES (95% CI)

1.83(1.02, 3.27) 6.80

1.28(1.03,1.60) 47.59
1.25(0.85, 1.83) 1570
1.21 (0.91,1.62) 2B.05

1.89 (0.62, 575)

10.728)

1.86

b

1.30 (1.11,1.51) 100.00

(1.01, 1.66)

1

575

4 Martiﬁ ET etalrInfect Control 25n act control Hosp Epidemiol 2016;37(1):88-99
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Do High Glucose Levels Cause Harm?

16

14— 3,184 unselected rdiac surgical patients in
12 |- Atlanta, GA 6 /

10 |— 20.2% known to have dia%
7.9% had hyperglycaemia prior urgery //
N

Odds ratio for 30-day mortality 3»

8
&
4
2
o
2.8 5.5 8.3 1.1 13.9 16.6
® All patients Mean blood glucose before surgery (mmol/L)

Il "Patients with diabetes
BA [Ratignts without digheles Frisch A et al Diabetes Care 2010;33(8):1783-1788
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Do High Glucose Levels Cause Harm?

i
o

so L 3,184 unselected n%ﬁiac surgical patients in
Atlanta, GA ‘

' 17.2% of people had hypeﬂ( mia on the day
3o | of surgery (not known to hav @etes)

o | 9-9% had post operative hyperglyo%

Odds ratio for 30-day mortality 00

10 = - ———
0 — - —
2.8 5.5 8.3 1.1 13.9 16.6
® Al patients Mean blood glucose after surgery (mmol/L)

Il Patients with diabetes
Bt{ﬁ‘ Rationis.witpout digheies Frisch A et al Diabetes Care 2010;33(8):1783-1788
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More Observational Data

* Observational datafsom 55 US hospitals over 5 years
looked at the outcomes of 18,278 patients 11,633 of

whom who had a BG ured pre op, on day 1 post op
or day 2 post op Pa
Q
« 554 +15.3 years O/O

)

e 65.7% women

JBDHP%#A S el < dotext EﬁWGpF Kwon S et al Ann Surgery 2013;257(1):8-14

||||||||
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Outcomes

TABLE 2. Adjusted Multivariate Logistic Regression Analysis on the Effect of Perioperative Hyperglycemia (=180 mg/dL
at Any Point on the Day of Surgery, Postoper%ive Day 1, or Postoperative Day 2) on Outcomes Presented as Odds Ratio

and 95% Confidence Intervals (Within Pare is)
Compj te Reoperative Anastomotic Myocardial
Infection Deaths Interventions Failures Infarctions
(n = 491) (n = 48) (n=257) (n=43) (n=13)
Hyperglycemia 63-2.44 1.72—4.28) 1.8 (1.41-2.3) 2.43 (1, 1.15(0.43-3.1)

High glucose levels were asSociated with poor outcomes

Diabetes’
Noninsulin-dependent 0.51(0.37-0.69) 048 (0.25—0.93%(&44—(}.9} 0.45(0.21-0.99)  0.77(0.15-4.08)
Insulin-dependent 0.52(0.35-0.76)  0.78 (0.36-1.68) (0.35-0.85)  049(0.18-1.32)  1.66 (0.26-10.71)

But — knowing that someone had diabetes was protective (?increased vigilance)

BDSIF g i @EndotextE. GOF Kwon S et al Ann Surgery 2013;257(1):8-14

fles AAVAVA D|abetolog|sts Guidelin
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Mean no. of postoperative glucosechecks by closest

preoperative HbA;
O

: O
= 12+ 4 E
s 01 Og 3 ¢ }
= - }
S 8-
E 2| @
2 2 =
s |1 3 . 21,54 pﬁ@
= across 11 spitals
=
g 2- between 2007-2014
O_ T T T T I T T T T I
3 4 5 6 7 8 S 10 11 =12
Closest Preoperative 90-d HbA;

}BDSE{EI:A;?% S S 5 Epdlotext E.Ged.?F Jones CE et al JAMA Surg 2017;152(11):1031-1038
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The Highest Pre-op HbA1c Were Most
Likely to g <>onto Insulin Post-op

Proportion of patients re‘g postoperative insulin by peak

postoperative glucose
80+ ¢
HbA, O
/

C
<5.7%
60 5.7%-6.5%
>6.5%

=2
=
z
=
(=¥
=
= J,
(=)
o
204
0_| T T T T T T T T T T T T T T T T T 1
50 100 150 200 250 300 350 400 450 500

Highest Postoperative Glucose, 48 h

IBDSIT Sy §RiEmen & Epdotext Rweor Jones CE et al JAMA Surg 2017;152(11):1031-1038
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Confirmed Elsewhere

« 3217 people on a @dlac ITU

= Non-DM (n DM (n = P-value
321? = 1811) 1406)
Average BG checks/ 6.0 (3.3, 4.8 (3.0, 7.7 (5.0, <0.01
day, median (IQR) 12.0) 9) 16.0)
Baseline demographics for average blood glucose quartiles patients with diabetes )
Q1 (BG 52-129) (n = 02 (BG 129.1-159.8) (n = 3 (BG 159.9-197.6) (n = Q4 (BG 197.7-969) (n = P
352) 351) ) 351) value
Average BG checks/day, median (IQR)| | 6.0 (3.6, 11.3) 7.0 (4.7, 16.9) 9.# 22.3) 8.6 (6.2, 13.9) <0.01
Baseline demographics for average blbod glucose quartiles pgtients without diabetes.
Q1 (BG 67.5-104.6) (n = Q2 (BG 104.7-116.2) (n = Q3 (BG 116.3-132.4) (n = Q4 (BG 132.5-415.5) (n = P-
453) 453) 452) 453) value
Average BG checks/day, median 3.1 (2.0, 6.3) 4.2 (2.7, 8.3) 5.1 (3.0, 11.9) 6.9 (3.9, 16.0) <0.01
(IOR)
BDS-IT &,
BOVIT & EiEGneS Endotext Ma'o0"

Guidelines

Adie SK et al J Diab Complications 2023;37(4):108453
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Mortality

hospital montality odds ratio
2
|

dds ratio

(o]

hospital mo%(

100 120 140 160 180 200

mean glucose cutpoint

With diabetes

BDS—IP A Association of IWGDF
IBOVIT & EREGnS Endotext Moo

e AVAVY

3
|

2
I

100 120 140 160 180 200

mean glucose cutpoint

Without diabetes

Adie SK et al J Diab Complications 2023;37(4):108453
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Odds Ratio

BDSIP S Eitmes o Endotext ILISOT Falciglia M et al Crit Care Med 2009;37(12):3001-3009
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There is a Trend Emerging

» Those who had not83en identified as having diabetes or
those who developed@) t-operative hyperglycaemia had
the worst outcomes };O

8

 It's all about what happens bi%s they get to theatre
8

)

ooooooooooooo

BDS-IF @, itish Clini IWGDF
J:‘;a}‘ja;;;j: A‘?t“‘“”.:‘: AA¢I¢A gli’atbse';o(ilo;i‘s:ﬂ@ Endotext &Guideunes
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Barriers to Post-Op Glycaemic Control

* Knowledge of egC@mic targets

Belief about consequev@g of hyper / hypoglycaemia

s

Available resources O

Qo

Adaptability of insulin regimens )

Skills to initiate insulin

IBDSIT & &t timen &) Epdotext EﬁNGDF Flemons K et al Can J Diab 2023 https://doi.org/10.1016/j.jcjd.2023.05.001

ie; AVAWA Diabetologists!
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Practical Advice?

Academy of
Centre for Medical Royal
Perioperative Care Colleges o
N

. . 7 'F
Google S::%T)I::r;:; 2are
Diabetes Mellitus
Undergoing Electiv2
and Emergency

Surgery

Updated October 2023

BDS-IF a Association of IWGDF
IBOVIT & EREGnS Endotext Moo
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Non-Insulin Agents

Diabetes medic *ion

Acarbose v n

Day prior to
admission

Take as normal

Omit morning dose if
not eating

Give morning dose if
eating

Meglitinide (repagW

nateglinide)

Take as normal

Omit moming dose if
nof eating

Give morning dose if
eating

Metformin (AND eGFR >6
ml/min/1.73m2OR procedure
not requiring use of contrast
media**)

TaVrmal

If taken once or twice a
day - take as normal

If taken three times per
it lunchtime dose

If taken once or twice a
day - take as normal

If taken three times
per day, do not take
lunchtime dose

Sulphonylurea (eg
glibenclamide, gliclazide,
glipizide, glimiperide)

‘Omit on morning of
surgery

If takerfiwice dafly, take
evening if

Do not take on day of
surgery

Pioglitazone

Take as normal

Take as normall

DPP4 inhibitor (eg sitagliptin,
vildagliptin, saxagliptin,
alogliptin, linagliptin)

Take as normal

Take as normal

Take as normal

ke 38 normal

GLP-1Receptor Agonist
(eg exenatide, liraglutide,
lixisenatide, dulaglutide,
semaglutide) Daily/Weekly
administration

Take as normal

Take as normal

Toke normal

SGLT-2 inhibitors(eg
dapagliflozin, canagliflozin,
empagliflozin, ertugliflozin)

Omit on day
before surgery

Omit on day of surgery

Omit on day of surgery

NHS Foundation Trust

BDS-1 A Associationof IWGDF
IBOVIT & EREGnS Endotext Moo
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Example
medications

Day prior to
admission

Patient for am surgery

Patient for pm surgery

Once daily long Abasaglar® Give 80% of dose and blood glucose to | Give 80% of dose and blood glucose to
acting (morning) Humulin I be checked on admission be checked on admission
Insulatard®
Insuman Basal®
Lantus® Levemir®
Semglee® 4/
Tresiba® Toujeo®
c Xultophy® )
E]
a Once daily long As above Give 80% of Restainsulin aggormal dose when Restart insulin at normal dose when
£ | acting (lunchtime) dose eating and d@farts eating and drinking starts
o m
m
@ | Once daily long As above Give 80% of No dose adjus?me @ sary No dose adjustment necessary
8 | acting [evening) dose ;
Twice daily (long As above Morning dose Morning dose will need'to b Morning dose will need to be 80%
acting insulin) will need to and blood glucose to be checke and blood glucose to be checked on
stay the same admission admission
evening dose wil The evening dose will remain unchanged | The evening dose will remain unchanged
need fo be 80%
]B D S_lP AeA Association of IWGDF

e a8 Diabnicionsis <y Endotext

e AVAVY
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Guidelines

Example D.y prorto
medicr;ﬁons < ':15 i~ Patient for am surgery Patient for pm surgery

Twice daily Humulin M3® Halve usual morning dose. Blood glucose | Halve usual morning dose. Blood glucose
w | [premixed insulin) | Humalog Mix 25 | adjustment to be checked on admission Resume to be checked on admission Resume
S
o Humalog Mix 50° necessary ual l'insulin with evening meal if eating | usual insulin with evening meal if eating
2 Hypurin Porcine a| meal. If eating a half/small a normal meal. If eating a half/small
9] M 9 9
'-g 30/70 Mix®) alf usual dose. If not eating meal give half usual dose. If not eafing
5 Insuman Comb 15° give b ly component of the usual give basal only component of the usual
5 Insuman Comb 25° mixe nsulln mixed insulin
= Insuman Comb 50°
Q f ®
'E_ Novomix 30 A
@ ree times per above o dose alve usual mor ood glucose | Halve usual morning dose. Blood glucose
@ | Three times p As ab Nod Hal | gd lood gl Hal | ing dose. Blood gl

ay (premixe adjustmen o be checked on a will be checked on admission
g‘dyp ixed djustment to be checked j ill be checked dmissi
§ insulin) necessary Omit lunchtime dose Omit lunchtime dose
9 Resume normal insulin with &vening meal | Resume normal insulin with evening meal
E if eating 8 normal meal. If eating a half/ | if eating 8 normal meal. If eating a half/
g small meal give half usual dose. If not small meal give half usual dose. If not
eating give basal only component of the | eating give basal only component of the
usual mixed insulin usual mixed insulin
JBDS-IT & &iinr IWGDF




Norfolk and Norwich University Hospitals INHS

NHS Foundation Trust
I I .

Example D- y prior to

Twice daily (two

Self-mixed insulin prepared by patient/carer

medications

Short acting:

Neutral Resume us lin with evening meal Resume usual insulin with evening meal
Insuman Rapid® if eating a @J eal. If eating a half/ | if eating a normal meal. If eating a half/
Lyumjev® small meal give @uﬂ dose. If not small meal give half usual dose. If not
NovoRapid® eating give basa ﬁonen’r of the | eating give basal only component of the

AND intermediate
acting:

Humulin I*
Hypurin® Porcine
Isophane
Insulatard®

Patient for am surgery

Calculate the total dose of both morning

different types of Actrapid® Apidra® adjustment insulins and give half of this total dose insulins and give half of this total dose
insulin combined Fiasp® Humalog® necessary ajermediate acting insulin only, in as infermediate acting insulin only, in

by the person with Humulin S° broing the morning

f‘]l:‘:lbi‘-tes)mfo ©"€ | Hypurin® Porcine Blood gficdse to be checked on admission | Blood glucose to be checked on admission
injection

usual mixed insulin

)

Patient for pm surgery

Calculate the total dose of both morning

usual mixed insulin

BDS-IT a Association of
) £, Bt cliniedl <& Endotext

AVAVAVA

IWGDF
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Example

medications Patient for am surgery Patient for pm surgery
Short acting insulin | Actrapid No d @ Omit morning dose if no breakfast is eaten | Take your usual morning insulin dose with
i i ® iefRasn

£ with ;rleals (f\:o to A_pld ;a adjus Blood glucose fo be checked on admission | ¥ breakfost

2 four doses a day] | Fiasp necessary it lunchiime dose if . J Omit lunchtime dose if not eating Blood

c Humalog“’ /ml‘r unchtime dose if not eating an | 2

£ ‘ glucose to be checked on admission

=4 Humulin §® normally

'-§ Hypurin® Porcine L. sl insulin with evening meal Resume normal insulin with evening meal

+ Neutral if eatingndmal meal. If eating  half/ if eating a normal meal. If eating a half/

_VE' Insuman Rapid® small feal givegalf usual dose. If not small meal give half usual dose. If not
Lyumjev” eating give Hfffal oYy component of the eating give basal only component of the
NovoRapid® usual mixed in P~ usual mixed insulin

Resume taking usual insulin the morning after surgery (procedure). However, blood As may be higher than usual for a day or so.
v N

Variable rate intravenous | Dose of long-acting insulin should be 80%

insulin infusions Short acting, Intermediate and Pre-mixed Insulins should be discontinued’and replaced by a long-acting basal insulin at a dose

of 0.2 units per kilogram

Areturn to the person's usual disbetes management should be made once they are eating and drinking normally. Adjustments
may need to be made to insulin dose(s) as insulin requirements may change in the postoperative period — blood glucose levels
should be monitored and advice sought from the specialist diabetes team if necessary

B D S—lP A Association of IWGDF
IBOVIT & EREGnS Endotext Moo
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In Summary

« Diabetes and hypergly@emia in people undergoing surgery is
common O

* Hyperglycaemia is associat%th harm

 There are many practical guidelineé‘available

* There is emerging evidence of beneﬁ@@ to aim for glucose
concentrations of 6.0-10.0mmol/l (108-186?ng/d|) where it is safe to
do so

* Prevention of harm starts in primary care

SR o s IWGDF
J:‘;a“::aiéf.“?:r.m: BN Drasetsioginy Endotext E.G”“’e""eS
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Preparing Peoﬂ'{g with Diabetes for
Surgery — The Role{Bf Primary Care

www.norfolkdiabetes. Qém
ketan.dhatariya@nnuh.nhs.uk
@ketandhatariya
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@ABCDiab




	Preparing People with Diabetes for Surgery – The Role of Primary Care
	Conflicts of Interest
	The Patient Journey
	Guidance
	National Confidential Enquiry into Patient Outcome and Death – NCEPOD Report 2018
	Factors Leading to Poor Outcomes
	Updated in October 2023
	Slide Number 8
	Referrals from Primary Care
	How Well is this Done?
	Referrals from Where?
	Referrals to Whom?
	Slide Number 13
	Results - 1
	Results - 2
	Do Peri-Operative High Glucose Levels Cause Harm?
	Infections
	Glucose and SSI – A Variety of Specialities
	Glucose and SSI – A Variety of Specialities
	Glucose and SSI – A Variety of Specialities
	Glucose and SSI – A Variety of Specialities
	Glucose and SSI – A Variety of Specialities
	Glucose and SSI – A Variety of Specialities
	Do High Glucose Levels Cause Harm?
	Do High Glucose Levels Cause Harm?
	More Observational Data
	Outcomes
	Probably
	The Highest Pre-op HbA1c Were Most Likely to go onto Insulin Post-op 
	Confirmed Elsewhere
	Mortality
	ITU
	There is a Trend Emerging
	Barriers to Post-Op Glycaemic Control
	Practical Advice?
	Non-Insulin Agents
	Insulin
	Insulin
	Insulin
	Insulin
	In Summary
	Preparing People with Diabetes for Surgery – The Role of Primary Care



