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Abstract

Introduction: Diabetes mellitus has been referred to as an ‘epidemic’ and the World Health
Organization reported 422 million people with the disease in 2014. Hypoglycaemia is common
among emergency presentations, yet understanding around the utilisation of emergency medical
services (EMS) for this is incomplete.

Ambulance service referral pathways for those suitable to be treated in the community have been
developed as a means of managing this growing demand. However, there is limited evidence to
suggest how they should be constructed or implemented.

The aim of this review was to examine patients who re-contacted the health services following EMS
non-transport for a hypoglycaemic episode and to determine if risk factors could be identified.

Methods: Medline/PubMed and CINAHL online databases were searched for papers published
between 1998 and 2018 relating to re-contacts following an interaction with EMS. The Cochrane
Library online database was also searched, as well as manual searches from key journals. Relevant
clinical manuals, guidelines and specific grey literature were also hand searched.

Results: After duplicates were removed, 260 articles were identified, with 41 selected for full
review. These were then reduced by excluding those that did not provide any data on re-contact
rates/demographics. The remaining papers were then assessed using the Critical Appraisal Skills
Programme (CASP) appraisal tool and those identified as of low quality were removed. This
produced 17 papers for final inclusion.

Conclusion: The literature demonstrates that ambulance clinicians can appropriately treat
hypoglycaemia in the community and identify those requiring further assessment at emergency
departments. However, due to the very nature of diabetes, repeat episodes will and do occur,
regardless of community or emergency department management, but these are rarely in the
acute phase. Some groups are higher risk, but thorough holistic assessment is vital for identifying
those suitable for community management.
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Introduction

Diabetes mellitus has so extensively spread around the
world’s populations that Cypress and Gleeson (2009) re-
fer to it as an ‘epidemic’ and the World Health Organiza-
tion (2017) reported 422 million people with the disease
in 2014.

Within this group, hypoglycaemia is common among
emergency presentations, and patients diagnosed with
type 1 diabetes commonly experience one to two mild
episodes a week, with around at least one severe episode
a year (Brackenridge, Wallbank, & Lawrenson, 2006;
Cryer & Arbelaez, 2017; Hirsch, 2009). However, un-
derstanding around the utilisation of emergency medical
services (EMS) in the pre-hospital setting for hypogly-
caemia is incomplete and, as Villani et al. (2016) point
out, reported figures can vary widely from 0.6 to 4.7% of
total attendances.

As a means of more appropriately managing this grow-
ing patient group, ambulance service referral pathways
were developed as part of a UK wide project aimed at re-
ducing the number of avoidable hospital journeys (Snooks
et al., 2004). However, there remains little evidence or
guidance to suggest how they should be constructed or
implemented (Bell & Fitzpatrick, 2016; Department of
Health, 2005).

The aim of this review was to examine data surround-
ing those patients who re-contacted a form of healthcare
following EMS non-transport/discharge/community re-
ferral for a hypoglycaemic episode and to determine if
risk factors could be identified.

Methods

A scoping literature review was performed to explore
pre-hospital hypoglycaemic management and re-contact
rates. Medline/PubMed and CINAHL online databases
were searched using the following criteria: (paramedic
OR ambulance OR prehospital OR pre-hospital OR EMS)
AND (Hypoglyc* OR low blood sugar OR low blood glu-
cose). The Cochrane Library online database was also
searched using the same criteria as above and variations
of the same. Additionally, manual searches were under-
taken from key journals including Emergency Medicine
Journal, British Paramedic Journal and Journal of Para-
medic Practice. The majority of studies were located
somewhere around the midway point of the evidence
hierarchy and to exclude them would have resulted in a
very limited number of papers for review; therefore all
levels of evidence/study design were included for screen-
ing and appraisal.

Articles published between 1998 and 2018 were
screened initially by title and then abstract. Papers were

excluded if they were not in English or from a peer-
reviewed publication. Those not freely available or acces-
sible through the researcher’s existing database privileges
were also excluded. After a full review these were then
reduced by excluding those that did not provide any data
on re-contact rates/demographics. The remaining papers
were then assessed against the methodologically relevant
Critical Appraisal Skills Programme (CASP UK, 2019)
appraisal tool. The total score of positive results was cal-
culated and any articles that did not score at least 50% in
their relevant CASP checklist were subsequently rejected
on the basis of quality.

Relevant clinical manuals and guidelines including the
IHCD Ambulance service paramedic training manual
(Ambulance Service Association, 1999), the UK ambu-
lance services clinical practice guidelines 2016 (Joint
Royal Colleges Ambulance Liaison Committee & Asso-
ciation of Ambulance Executives, 2016) and grey litera-
ture in the form of several UK ambulance service diabetic
hypoglycaemic treat, leave and refer procedures were
also hand searched.

Results

After duplicates were removed, 260 articles were identi-
fied, with 41 selected for full review (Figure 1). After a
full review, these were then reduced by excluding those
that did not provide any data on re-contact rates/demo-
graphics or were of insufficient quality. This produced 17
papers for final inclusion (Table 1).

Discussion
Non-transport/treatment at home rates

As could be expected, the non-transport rates in the stud-
ies were high, given this clinical presentation has been
identified as suitable for pre-hospital management for
some time (Ellis, 2002). The mean non-transport rate for
the 11 studies that reported such figures was 60%, with
the highest, a study from Finland, describing a figure of
just under 90% and another from a UK population report-
ing 86% (Mattila, Kuisma, & Sund, 2004; Sampson et
al., 2017). However, a small number of papers did report
considerably lower figures, putting them at contrast with
the general trend (Table 2).

The lowest non-transport rate reported by the reviewed
studies returned a figure of 29% (Tohira et al., 2015).
This paper also stood out as it was the only study included
that was carried out in an Australian population. Differ-
ing levels of autonomous practice, service protocols and
training could account for some of this variance from Eu-
ropean and North American studies.
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Figure 1.PRISMA diagram of searched literature.

Note: CASP = Ceritical Appraisal Skills Programme.

Two other studies reported non-transport figures below
50%, although one of these was a short-cut literature review
which only detailed original figures briefly (Duncan &
Fitzpatrick, 2016). The third was a retrospective study on
long-term outcomes for those patients requiring EMS at-
tendance (Parsaik, Carter, Myers, Basu, & Kudva, 2013).
However, this study only examined those patients with
type 2 diabetes, therefore limiting the generalisability of
this figure.

Ambulance service referral

The earlier studies which reported on EMS treatment and
non-transportation of patients show little if any referral
pathways or safety netting (Carter, Keane, & Dreyer,
2002; Mechem, Kreshak, Barger, & Shofer, 1998). Until
more recent publications, the literature reveals a practice
of EMS recommending the patient arrange a follow-up
appointment with their primary care provider (Anderson
et al., 2002; Cain, Ackroyd-Stolarz, Alexiadis, & Murray,
2003). While authors acknowledged the importance of
such follow-up and recommended structured pathways
for non-transported patients, there remained inconsistent
and informal procedures for many EMS providers in ar-
ranging this (Fitzpatrick & Duncan, 2009).

Only four articles that discussed specific diabetic hy-
poglycaemic referral pathways in detail were identified,

all based on UK models. Outside of the UK, mention
is made of services encouraging primary care contact,
but no specific pathways were noted (Lerner, Billittier,
Lance, Janicke, & Teuscher, 2003; Mattila et al., 2004).
The earliest article saw a UK ambulance service referring
patients following a hypoglycaemic episode to a diabetes
specialist nurse (DSN) led service (Walker, James, Ban-
nister, & Jobes, 2006). A similar pathway was set up by
Leicester Primary Care Trust where patients were like-
wise referred to a DSN led service for review (James,
Fairfield, De Groot, & Jackson, 2013). This study claimed
that given the low numbers of hospital admissions by the
DSN team, patients could be successfully managed in the
community if referred by ambulance clinicians.

The literature discussed a range of referral or primary
care notification methods by EMS providers, as well
as highlighting that some make no referrals and leave
follow-up to the patient’s discretion. No study clearly
showed referral to a particular healthcare provider re-
duced adverse incidents or ambulance service re-contacts;
however, qualitative data collected from patients showed
those benefiting from specific referrals felt much better
placed to avoid future hypoglycaemic episodes (Walker
et al., 2006). Given the positive patient feedback from
specialist referrals and large inconsistencies in follow-up
when this is made only to a patient’s GP, a specific path-
way seems the most appropriate.

Bloomer, K, British Paramedic Journal 2019, vol. 4(2) 10-21



13

Bloomer, K

(panunuod)

‘paJinbau Juswadpnl
[ed1ulpd tadaeydsip dlpawe.ed o) 9|qeans
asou AJauspi A|214ndd8 10U Op SISIPPRYD

30U pIp JBY2
asoy3 pue sIsIpdayd ay3 39w eyl sdnoud ayy
U99MIDQ SIUDAD JUBNbasgns ul aduaIBYIp ON

‘padueydsip A|lenide

Jou Jo W

(€10 22a-£107 uo|)

solpaweded ueyy auads e a3.4eydSIp 10} B1ID1ID ISIPIBYD pue sAep 7/sAep ¢ Apms (5100
suaned Jomay ApuedyiuSis payiuapl sIsIpPYD (L1 = u) %6T /s4Y 4 uo Suipuadap %/ 7-%S0 609 14040 dANdadso.1ay ‘e 39 ediyo|
“10edwi aujw.I19p
01 awn JuasaJd 18 92UBPIAS JUBDIYNSU
Inq 9yauaq uaned jo aq Aew sAkemyred
[eduaa4 d1waedA|3odAy apnpuod suoyiny
-sdnous (9007—9661)
pa1Jodsued) J0u pue paliodsued) usamiIaqg sI4 8y > MBIADI (9102
97 1DIUOD-3J Ul DIUBIBYIP JUBdYIUSIS ON| (2ol = v) %T8e %/ Vv/N aunjeudyy| Ind-340ys  dplaredziy g (|29
"sasned
159yS1Y SSaU||I PU. S[EAW PISSIW U0JJD Ulnsu|
Plo sIA 0L < %8'EY
‘dnoug paea.y olwaedASodAy [euo ueyy saposida
9J49A3s A|[ed1U1|D> BJOW | PoIB.) UlNSU| JHS ® 40} yauow snoirdud
reak uod IHS SO | Ul 9J2UBPUSIIE IDUBNQWIE g4 (9107 4dv—+10Z 23Q) (£102)
JO ueaw e ddudlIadxa unsul uo syuaned 7| (bTL1 = u) %798  snowaud pariodad (7€ = u) %978 0007  Apnis 1u0yod aAndadsouy ‘e 39 uosdweg
"10®IU0d-3.
Jo J0121pa.d e 30U suom seaunjhuoyd|ng
*JOBIU0D-34 01
AJ|1] 2J0W $9NIPIGIOWOD UIELIDD YIIM SIUBNIE] (€ = u) %¥'S:D/H IV
‘paadodsue.y 9q 10U 01 A|9yl| JOW | | PaMmoYs (87 = ) %5°€:SW3
pua.y e ‘a19|dwodul sa1aqelp jo 9dA1 uo eyep say gz > swuaned ||y
YSnoya|y  ulnsul uo aq 01 A|3|1| 40w pue (6 = U) %g'€ 5/H IV
Ja8unoAf auam 3 01 pariodsuea) Jou asoy | (1107 221107 uo|)
: (S =) %1'T:SW3
we3sAs Apms (8102)
SIAF Ul Ajuo suoisidap 3uodsuedy Jo [esney (56T =u) %L'6T  sIy 7L > sauaned pariodsuen-uoN 161 140402 9Andadsoliay ‘e 39 Jrepulg
s3uipuy Ao jo Asewwing (suads e 39| syuaned) S9)EJ 1DOBIUOD-DY Apnis ul ya3ua| pue adAy Apmg JpnIy

sa4n3yy 14odsue.an-uoN

papnjaul JaquinN

'S91pn1s papn|aul Jo AJewwing *| ajqep

Bloomer, K, British Paramedic Journal 2019, vol. 4(2) 10-21



British Paramedic Journal 4(2)

14

‘dn-moj|oy4
Surinp syieap pajeja. diwaedASodAy 3.y |

‘Ayjezow
w.i93-8uo| pasea.dul Jo saoldipaud se
paunuap! sanipiqiow-od 3uisodsipaud pue a3y

‘WAzl Suowe elwaedA|3odAy jus.undad
Joy 4010y dysid & se paaySiysiy Adeasyy uijnsu)

'sjuade ulnsul-uou ‘eaunjAuoydins-uou %4,
*syuade ulnsul-uou JaYlo -/+ eadnjAuoydins %4 |
*syuade unsul-uou pue ulnsul % | |

"UIINSUI UO 3J3M %G9

‘uones|paw

eaJnjAuoyd|ns Jo 3nsad 10aJIp 12BIUOD-3I BUQ
"JHS 40} 40138} yisla Jolew

aJe ssauaJeme paJiedwi pue saposids juatunday

[euanId0u %g8T

‘saeak
uosaad g | J4od 9/°7 Jo 91k 3B JHS S1BWIIST

‘lendsoy 01 uoneliodsueny
pa101paJd saunsesaw awWod3INo Jay10 oN

‘uoneliodsuey [eaidsoy oy Jo3dipaad
auedyiudis Aj[eonsnels e aed Atojedidsaa JaysiH

‘ajo

pa1Jodsueay aq 03 A|yj1| SS3| | P3eS.43 UlNsu|
's|[ed paiejad A SINT o Aousnbauy

3s9yS1Y Y3IM PaJBIDOSSE JUSWIBIY UINSU|
‘suonedipaw d1waedA|SuadAynue

|edo uo sjuaned ul JHY JO dsl4 passnasiq

‘lendsoy-aud
padJeydsip aq pjnod Jey3 Juaned jo A1o3aed
ajes Ajuo aq Aew || L 3eys Ajiqissod ssnasig

‘lopow paseq ueisAyd

(1 = u) %5 dnoud
ujnsui-uou eaunjAuoydins-uoN|

(71 = u) %z| dnoud eaunjAuoyding

1 =u
%97 dnou3 uinsul-uou + ulnsu|

(z8 = u) %57 dnoud uynsu

(601 = U) %TT 2% |[BI2AO
pajejad
elwaedA|8odAy Joy (7 = u) %4p

pariodautop  SABP OF UIYIM paniwpe (8 = U) %/|

dno.8 Juswiea.nn
uo juspuadap %897

(295 = u) %0L (T =u) %50
SIY 4T >
=) %9
skep og >

(69 = u) %08 (£1 =) %pe

(6007 22@-£007 uof)
86 1Jodau ased sAndadsourey

(110 1oW-0107 d2s)
/¥ Apms 110yod 2Andadsoud

(1102 924-0107 A°N)
€7S 1J0odau ased sandadsouray

(0107 4dv-9007 4ow)
Apnis
801  2Andiudsap sAndadsoaey

(€100
‘[e 39 diesaed

(e100)
‘e 30 sawre(

(€100
‘e 39 punyy|

(s107)
ussPPyIA
g SumeH

s3uipuly Aoy jo Asewwing

(suads e 39| syuaned)
saun3iy 31odsuenn-uoN

S9]EJ ]1OBJUO0D-3Y

Apnis ul
papnjaul JaquinN|

ya3ua| pue adAy Apmg

apnIy

(penunuod) | ajqeL

Bloomer, K, British Paramedic Journal 2019, vol. 4(2) 10-21



15

Bloomer, K

(penunuod)

"oyes sueadde
sjuapyed juapuadsp uinsul Sunaodsue.y 30N

*S4y 8§ UIYIIM 10U INg Uowwod saposids 1eaday

‘dn-mo||o} aJed Asewrud
PUE SUONDNIISUl USNILIM Jo) paau paay3iyiH

‘yons 8un.Jodau saipnis snoiaaid
911dsap ‘sq9 Jar0 Suowe elwaedA3odAy
1eadau Jo aduapIdUl JaYSIY OU puUNoy sJoyIny

"dn 195
wiasAs G|yJ 03 anp soipaweded Aq [ellaj04
03 pasoddo se juodsueay pasnjou syusned

‘pa1J40dsueu) 30U 3SOY] 10} 19BIUOD-D
J3y31y moys salpnis snoiaauad s3e3s saoyiny
'sSujUJBM INOYIM
Jo dag|s Sulunp uaddey 3HS %0/ 03 dn 1uo0dey

*dn-moj |0} yuow-§ Y3 Ul S|Ng 40} pasu
a3 121paad 03 9|qe s3|qeldeA puno.dyoeq oN

‘syauow g snolasud
u1 aposida d1waedA|SodAy pariodad %84 ¢

kg
snolaaud ul [oyodje pawnsuod (§7 = U) %T'9€
awoy sajuaned e pauaddey JHS %89/

"a3e paosueApe
se yons ‘JHY o} suo1d1paud d|qissod passnasiq

“Aemyred
[edd9434 Yam uondeysnes paldodad syusired

"S9DIAJ9S dUBNqUIE AQ palEa.]
syusped jo dn-moj|o} uo yoJeasad 3unsixs 911

“SYpUOW XIS SNO

-1A2.d U1 3HS snolasud paraodau (%gz¢) sausned 7|
'S\YHO uo siuaned jo uonellodsuesy

PUE JUSWSSBUBW SAIIBAJIISUOD SPUSILIOIDY

‘soposida
dlwaedA|3odAy yeadau ureluad Jo asned 32aU1p
SY2 9J9M SYHO J! SUIWISIBP 01 d|qeuUN

siuaned

palJodsuen jo (L] = U) %L'TT

palJodsueay 30u Jo (O = U) %9°/LT
%99  Swuened 3Hs |40 (£ = ) %6'ST
dn-moj|o}

Yauow-¢ ui aposida diwaedSodAy

e paydodau (77 = u) %SS
1o'3U0-a4 Yauow-¢ (§] = U) %STE

%668 12BIUO0D-3J IY $T %0

paiJodau Jo0N

sS4y 8y >
paliodai JoN %1—T

(1 = u) %¢

(1144

69

8¢

V/N

(1007 unf-0007 8ny)
Apms
[euoneAIasqo dARdadso.Ig

(100Z 22@—-1007 9°4)
Apnis
[euoneAIasqo dARdadso.g

(£00Z 4PW-Z00Z °Q)
Apmis 140y0d aAndadso.yd

(9007-8661)

MB3IADI D1NBWRISAS

(€007) ‘e 32 urRD

(#007)
[e 39 B|IEly

(9000)
‘[& 39 J||_AA

(6007) ueaung
%8 dpriedzy

Bloomer, K, British Paramedic Journal 2019, vol. 4(2) 10-21



British Paramedic Journal 4(2)

16

'z adh = 71 ¢| adhy = || ‘oposides diwaedA|SodAy auaass :qHS Dposida diwaedABodAy Jusaundau :JHY
uase d1waedA|SodAy [eao :yHO DIUN 3JBd dAISUSIUL = M| ‘DJBdYIBIY = D/H ‘SIIAJSS [edIpawl Aduadiaws = S| 3 Quawnedap Aousdiswe = 3 !snijjow sa1aqelp = |J( 95024|3 poojq AJe|jided :HgD) 210N

"3U33s 1€ pajeaul
A|nyssa22ns JI USAS ‘sdnaqelp Juapuadep
ul|nsul Jo uonellodsuell pusWIWODa. sdoyIny

‘swoldwAs Jo adua.undal ou pey (yg = U) %6
'sdnoug s
juasaudau syyHO uo asoys pue syuaned Jap|O

‘dnougd
asdejau aya Suowre uoissiwpe D] 0 syIeap ON

‘(umouwy| asdejau
ou) 98JeydSIp PUEB JUSWIEBAY |NYSSIIINS %4 E6

“JOU 9SOy} puUe (] 03 paldodsue. asouys
u2aM19q ApuediIusis Jayip Jou pip asdejau jo sarey

‘g3 o3 pariodsuen
A1) 810w 2q 01 papus1 siusned Jsp|O

‘|oA9| Moj A|geadadde ue je

$109J9 9s.49Ape Suidesy| 9|Iym 9ABS| pue 1Ba.3
01 waIsAs & udisep 01 9|qissod apnpuod sioyany

“elwaedA|30dAy Jusaundal 1o} SaY T
ulyam [eaidsoy 031 pa1liWpe 2J49m swoy

1€ J9| puUB paJeaJ) SOSED |[B JO (6 = U) %| >
‘syusawadinbau 1uodsueay Q3 4oy

Jo121paud 23eandde Uk J0u HgH-1sod pue -aud

‘parJodsue.y aq 03 A1 a4ow syuaned Jap|O

paiJodau JoN

@y =y %tu

(896 = u) %8

SIYTL >
(6 =u) %6 €01

dnoug payiodsuen (4 = u) %9

dnou8

SIIed [ 16:1LS
palJodsueay 3ou (§7 = U) %|'9

tsyuaned /¢

D/H B SIYTL > %p80l

SWI SIY TL > %66'T
Ajuo eiwaeaL|3odAy 3usandau
Joy1o'uod-ad (94 = U) %/ spll
dnoug payiodsuen (| = u) %97°§

(9661 2209661 Aow)
Apnas 1240yod aAndadsold

(5661 Inf~5661 up|)

140dau ased aAndadsoulay

(8661-5661)

140dau ased aAndadsoulay
(0007 4dy-6661 +oW)

(8661)
‘|e 39 wayds|

(8661)
‘e 32 Ajsueadog

(z000)
‘[ 39 uosJspuy

(z007)
"SIAJ 39BIUOD-3 03 A|D|I| DIOW G JUSAO SIUBIIRY (I¥ = u) %89  dno.g1iodsuen pasnjau (¢ = u) %88% 09  Apmis 340403 dAndadsouy ‘e 39 Ja14eD)
uapiroad aued Auewiud Jisyy pawiojul pue suon
-on.asul 98.eydsip pamoy|o} sauaned Jo %5 AluO
“elwaedA[3odAy jua.undad palda.Iod
-jos 'Yy sausned oma syl papnjpUl YdIym
padueydsip AjPrelidoaddeur auam syuaned jo ¢
“Ayzedojeydasus d1waedA|SodAy
YaIm a8ueydsip Jaiye Suiuiow Suimo||o}
ay3 aAIsuodsaaun punoy sem juaned suQ elwaedAodAy 3uaindal
b pa3ea.3-y[as Jeys sauaned
"SI 24inbau 10u pip pue pajeany SUIbNBUI Usum (€ — ) o/¢-
-J[35 Inq 381ySIP BUIMO|I0} SIY 8 UILIM PrPUL Ut (€ = 1) %6 L (8661 upF-s661 3ny) (€002)
rlwaedA|30dAy usaundad pariodaa syusied om| paliodai JoN (I = u) %€9T 9¢ S3119s 95BD 9ANNDadsoUy ‘e 39 JsuiaT
s3uipuly Aoy jo Asewwing (suads e 39| syuaned) S9)EJ 1OBIUOD-DY Apnis ul ya3ua| pue adAy Apmg JpnIy

saun3iy 31odsuenn-uoN

papnjaul JaquinN

(penunuod) | ajqeL

Bloomer, K, British Paramedic Journal 2019, vol. 4(2) 10-21



Bloomer, K

17

Table 2. Discharge/non-transport figures.

Discharge at scene/referral/

Article non-transport rates (%)
Sinclair et al. (2018) 29.70
Sampson et al. (2017) 86.20
Bell & Fitzpatrick (2016) 38.20
Tohira et al. (2015) 29.00
Hatting & Mikkelsen (2015) 50.00
Khunti et al. (2013) 70.00
Parsaik et al. (2013) 37.60
Mattila et al. (2004) 89.90
Cain et al. (2003) 66.00
Carter et al. (2002) 68.00
Anderson et al. (2002) 84.00
Socransky et al. (1998) 7220
Mean 60.07
Median 67.00

Re-contact rates

There was virtually no consistency to the presentation
of data surrounding re-contact rates, with certain pa-
pers choosing to report rates of only those that were
left at scene and others the overall rates from all calls.
The time scales for the reported rates varied consid-
erably, with some reporting the re-contact data in the
acute stages of 24, 48 or 72 hours following the initial
event, while others described figures up to three months
later. This meant that analysis of the data at a certain
time point, such as 72 hours after an initial event, may
have included very few studies, thus limiting the reli-
ability of any calculations on central tendency. It did
however provide a wide range of points from which
to identify trends (Figures 2 and 3). There also existed
variance between the papers when reporting whether a

re-contact was via EMS or other healthcare provider,
such as primary care or self-presentation to an emer-
gency department.

The re-contact figures reported from the studies re-
flect the view of many authors that while re-contacts oc-
cur, they do not occur frequently in the acute phase and
a significant proportion of these will be from unrelated,
subsequent episodes (Cain et al., 2003). The community
management of clinically suitable patients appears appro-
priate, if specialist teams and primary care can facilitate a
reasonable time frame for follow-up.

Many of the articles also attempted to identify what
patient groups were represented by those re-contacting
EMS or other healthcare services and these are now the-
matically discussed.

Type 1 versus type 2

Five of the identified papers specifically discussed find-
ings between type 1 and type 2 diabetes, which included
both prospective and retrospective studies. Between these
studies there were mixed views on the influence that the
diabetes type should have on the attending clinician’s
pre-hospital transport decisions.

Anderson et al. (2002) retrospectively studied a physi-
cian led EMS model in Copenhagen and the data ana-
lysed showed that the type of diabetes did not appear to
influence the attending physician’s decision on discharge
at scene. Re-contact rates for hypoglycaemia of less than
5%, along with further analysis of their severity, led the
authors to conclude that this allows for an EMS system to
operate pre-hospital discharge that keeps adverse events
at an acceptably low level. However, the authors fail to
detail a breakdown of re-contact rates between type 1 and
type 2, meaning we are left to assume that with no men-
tion of a significant variance, none was noted.
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Figure 2. Re-contact rates for patients not transported.

Note: EMS = emergency medical services; H/C = healthcare. No data for < 7 days EMS, < 3 months both.
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Figure 3. Re-contact rates of all hypoglycaemic patients.

Note: EMS = emergency medical services; H/C = healthcare. No data for < 48 hours EMS, < | month both, < 3 months all H/C.

Two further papers seem to support the idea that
diabetes type need not be a significant factor in influ-
encing clinician decisions surrounding transport to hos-
pital (Fitzpatrick & Duncan, 2009; Walker et al., 2006).
Fitzpatrick’s systematic review concludes that referral
follow-up should be in as short a time as possible, regard-
less of diabetes type, somewhat implying both type 1 and
type 2 could be managed within the community setting.
In addition, Walker’s paper found that insulin treated type
2 diabetic patients and type 1 were at an equal risk of
severe hypoglycaemic episodes (SHEs), although the au-
thors do not adequately address diabetes managed by diet
or oral medications.

Other research argues that diabetes type should be a
consideration when not transferring patients to an emer-
gency department (ED). One such study is Hatting’s paper,
which reported a mix of type 1 and type 2 re-contacting
EMS within 24 hours; however, of these patients, the
subsequent hypoglycaemic episodes were minor in those
with type 1 diabetes compared to the one patient with
type 2. Reasons for consideration of diabetes type are dis-
cussed more clearly by Khunti et al. (2013) where it was
noted that patients who had a diagnosis of type 2 diabetes
and were not prescribed insulin had a higher transport
rate to EDs. However, this is not solely attributed to the
pathophysiology of type 2 diabetes, but rather this patient
group is more likely to have a greater number of comor-
bidities and be older.

No study produced strong reasoning or evidence for
transporting post-hypoglycaemic diabetic patients based
on type alone, and it thus appears acceptable to manage
both in the community. Some caution was identified sur-
rounding those patients with type 2 diabetes; however,
it appears this is more likely due to a range of factors in
this group.

Insulin treated versus non-insulin
treated diabetes mellitus

One of the earliest EMS hypoglycaemia studies appeared
at odds with what is now common UK paramedic prac-
tice, and recommended all insulin treated patients that
experience a SHE are transported to EDs (Mechem et al.,
1998). Mechem’s work was limited to include only insu-
lin treated patients and therefore comparison with those
on other treatment regimens is not possible within that
study population.

Subsequent studies have since identified that the fre-
quency of repeat hypoglycaemic episodes in insulin treated
patients requiring EMS attendance is not as concerning as
Mechem et al. (1998) suggested. Miller et al. (2001) found
that repeat episodes of hypoglycaemia experienced by
those attending a local clinic as outpatients were compa-
rable to those of patients treated by EMS. A further study
later showed that there was little difference between the
re-contact rates of those insulin treated patients that were
transported to an ED or those that remained at home fol-
lowing EMS treatment (Cain et al., 2003).

Two UK studies carried out by Khunti et al. (2013) and
Sampson et al. (2017) explore the safety of discharging
recovered diabetic patients by pre-hospital clinicians.
Both vary from earlier literature published from North
America in that these include clinician led non-transport
decisions as opposed to exclusively patient refusals to
travel. Khunti et al. (2013) record that diabetic patients
on insulin represent nearly three quarters of hypogly-
caemic calls, usually have lower blood glucose and are
suffering a more severe hypoglycaemic episode. Despite
this, these patients were found to be 69% less likely to be
transported to an ED. Of those included in Khunti’s study,
non-insulin treated patients were typically older and had

Bloomer, K, British Paramedic Journal 2019, vol. 4(2) 10-21



Bloomer, K

19

a higher prevalence of co-morbidities, making them more
susceptible to health complications and a poorer response
to treatment. However, Sampson’s study, while support-
ing the conclusions that elderly patients and those with
multi-morbidity were at greater risk, highlighted that ad-
verse incidents were more likely among those on insulin
therapy.

The authors, with the exception of the very earliest,
agree that not transporting appropriate insulin treated pa-
tients is safe. However, there was no clear evidence as to
why some authors recommended transport for non-insulin
treated patients and it may simply be a risk averse ap-
proach in the absence of findings definitively showing its
safety. As for diabetes type, it seems prudent to conclude
that a holistic clinical picture needs to be considered, as
opposed to recommending insulin treatment as the only
safe sub-group suitable for non-transport.

Sulphonylureas

Despite the reported risks of repeat hypoglycaemic epi-
sodes in patients prescribed sulphonylureas, pre-hospital
EMS re-contact rates are considerably higher among
those patients treated by insulin, although it should be
noted that initial encounters are also much higher com-
pared to this group (Fitzpatrick & Duncan, 2009; Samp-
son et al., 2017). Parsaik et al. (2013) report on the
re-contact rates for each treatment group and again show
re-contact rates that are lower for the sulphonylurea group
compared to insulin. Parsaik’s article neglects to state the
time scales applied to the figures, so it is impossible to
discern whether re-contacts for one particular group are
in the acute phase, or many weeks later. For this reason
it is unclear if re-contacts are the result of an inappropri-
ate pre-hospital discharge or simply a second, unrelated
event a considerable amount of time later.

There is an established acceptance that the use of sul-
phonylureas puts patients at an increased risk of acute re-
occurrence of hypoglycaemia and hospital admission is
usually recommended because of this (Bailey & Krentz,
2010; Harrigan, Nathan, & Beattie, 2001). However,
there remains disagreement about how long this period
should be, and even how long after the initial episode the
patient remains at risk. Fitzpatrick’s systematic review
states that the literature currently suggests an observation
period lasting no less than 24 hours, yet James’s works
shows there remains a risk even outside of this window.
Despite this apparent risk, Sinclair, Austin and Froats
(2018) demonstrated that sulphonylurea use was not an
independent predictor of repeat events in those patients
attended by EMS.

A number of studies demonstrated the majority of
patients prescribed oral hypoglycaemic agents, and spe-
cifically sulphonylureas, are an older population with a
higher number of comorbidities (Dunning, 2014; Khunti
et al., 2013; Parsaik et al., 2013; Sampson et al., 2017).
These demographic findings may highlight that sulpho-
nylureas alone are not an automatic risk factor for this

group, but rather the patient’s pre-existing conditions,
although none of the studies examine this possibility spe-
cifically. It could be the case, as for non-insulin treated
patients, that transport recommendations are made to re-
duce the risk of adverse incidents in the absence of clear
evidence demonstrating safety.

Patient age

One of the earliest studies recommended a greater em-
phasis should be placed on transporting older patients
to EDs, regardless of pre-hospital treatment outcomes
(Socransky, Pirallo, & Rubin, 1998). This is further docu-
mented in four prospective studies which highlight ad-
vanced age as a risk factor for hypoglycaemic episodes
(Cain et al., 2003; Carter et al., 2002; Sampson et al.,
2017; Walker et al., 2006). Of these studies, three discuss
repeat EMS contacts after the initial attendance and, sur-
prisingly, they do not report a higher instance of repeated
contacts among the older population (Cain et al., 2003;
Carter et al., 2002; Sampson et al., 2017). This is likely
because all the studies demonstrated a higher proportion
of older patients being transported to hospitals, one study
reporting 61% for patients over 65 years old versus 24%
below. The similar re-contact results between the age
groups could demonstrate that ambulance clinicians are
accurately identifying patients that require ED treatment,
particularly given that of those older patients transported,
a high proportion are subsequently admitted (Socransky
etal., 1998).

Comorbidities

Parsaik’s retrospective study of type 2 diabetic patients
showed an increased risk of mortality in those patients
with a number of comorbidities that required EMS as-
sistance for a SHE. The study also reported that major
causes of death were respiratory and cardiovascular ill-
nesses, a finding which had been identified previously
(Evans, Ogston, Emslie-Smith, & Morris, 2006). These
respiratory and cardiovascular causes of death identi-
fied by Parsaik could be linked to findings in Khunti’s
study which demonstrated a higher respiratory rate as a
positive predictor in those requiring transport to hospi-
tal. Further studies acknowledged comorbidities as a risk
factor in those patients experiencing a hypoglycaemic
episode pre-hospital but acknowledge higher hospital
transport rates and admissions in this group may also be
due to advanced age or treatment types (Cain et al., 2003;
Sampson et al., 2017; Sinclair et al., 2018).

As for elderly patients, those with increased comor-
bidities showed increased transportation and admission
rates; however, specific re-contact figures were not de-
tailed. It is likely a large proportion of those patients
reporting multi-morbidity will also be older and thus
it is difficult to say if age, frailty or comorbidities are
the most influencing risk factors in clinician decision
making.
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Limitations

The study was limited by the researcher’s own access
to published studies, as noted; only those freely avail-
able and accessible through existing database privileges
were included. However, these were relatively small in
number, with the overwhelming majority identified dur-
ing screening retrieved for full appraisal. While only UK
treat, leave and refer protocols were screened, these were
ultimately not included due to absence of re-contact data.
However, availability of international ambulance services
procedures may have helped better identify reasons for
referral/re-contact rate variances across the studies and
this is an area which would require further exploration.

Conclusion

The literature demonstrates that ambulance clinicians ap-
propriately treat hypoglycaemia in the community and
confidently identify those requiring further assessment at
EDs. However, due to the very nature of diabetes and in-
dividual compliance with treatments, repeat episodes will
and do occur, regardless of community or ED manage-
ment, but these are rarely in the acute phase.

Checklists/protocols were shown by Tohira et al.
(2015) to be inferior to holistic assessment by clinicians
in identifying those suitable to be managed in the com-
munity setting and the other literature appears to support
that. While some, such as older patients and those with
numerous comorbidities, were identified as higher risk,
there are still many within these groups that can be appro-
priately managed in the community. With increased clini-
cian education, alongside the development of specialist
roles such as community and advanced paramedics, it
could be expected that more patients contacting the am-
bulance service following a hypoglycaemic episode will
be able to benefit from community care while keeping
re-contacts at an acceptably low level.
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