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Context 39 

Sepsis is a complex and potentially deadly cascade of physiological responses to infection, 40 
defined as: 41 
 42 
  “… life-threatening organ dysfunction caused by a dysregulated host response to 43 
 infection…”, or “… in lay terms, sepsis is a life-threatening condition that arises when the 44 
 body’s response to an infection injures its own tissues and organs”.1 45 
 46 
In Canada, and throughout the world, sepsis is a major cause of death and is associated with 47 
significant health care costs — mainly due to longer hospital stays and intensive care needs.2-4 48 
Based on 2008 to 2009 data, Canadian patients with sepsis spent a median of 12 days in 49 
hospital — nine days longer than the median length of stay for other conditions.2 Survivors of 50 
sepsis often experience long-term health problems, including physical, psychological, and 51 
cognitive impairments.3,5-8 In 2011, an estimated one in 18 deaths in Canada involved sepsis 52 
(either as the underlying cause or as a contributing cause).9 However, the incidence of sepsis is 53 
likely under-estimated for several reasons, including the different definitions used, clinical 54 
difficulties in diagnosing sepsis, and hospital coding practices that may attribute the cause of 55 
death to the source infection or sequelae of sepsis, rather than to sepsis.4,5,7,8,10,11 56 
 57 
The infection that results in sepsis can originate from virtually any type of pathogen (bacterial, 58 
viral, fungal, or protozoal), and the source of infection can vary.1,3,9,12-15 The most common sites 59 
are the lungs (i.e., respiratory infections), gastrointestinal tract, bloodstream, kidneys and 60 
genitourinary tract, and skin.3,16 Infants and the elderly are among those at highest risk for 61 
sepsis.2,17 Others at greater risk are those who have recently undergone surgery, are 62 
immunocompromised, with chronic illnesses, and women who are pregnant or have recently 63 
been pregnant.2,6,13,17 64 
 65 
Early recognition and treatment of sepsis reduces adverse events and the risk of death.3,13,18 66 
Early treatment also reduces the health care costs associated with sepsis, in particular, the 67 
costs of intensive hospital care and subsequent costs for post-sepsis rehabilitation and care.5 68 
Detecting sepsis is challenging as the signs can be difficult to distinguish from those caused by 69 
other illnesses, and currently no diagnostic test specifically for sepsis is available.19-21 Newborns 70 
and children have different risk factors for and symptoms of sepsis than adults.21,22 71 
 72 
There is no gold standard test for sepsis, and diagnosis relies on clinical assessment, diagnostic 73 
imaging, and laboratory tests to identify the pathogen causing the infection and the most 74 
appropriate antimicrobial treatment.6,23 In many cases, laboratory tests cannot identify the 75 
pathogen.7,16 Moreover, laboratory tests and blood cultures take time and require equipment 76 
that may not be available in pre-hospital care or remote health facilities.24,25 77 
 78 
Rural and Remote Populations in Canada 79 

There is a lack of consensus on the definitions of rural and remote communities, but the 80 
following definitions have been used for the purposes of this report. 81 
 82 
Rural communities are considered those beyond commuting distance of large urban centres 83 
(centres with populations of 10,000 or more).26 Over six million Canadians (approximately 20% 84 
of the population) lived in rural areas.27 85 
 86 
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Remote communities include remote isolated (= no scheduled flights or road access, with and 87 
minimal telephone or radio service), through to non-isolated remote (= road access and less 88 
than 90 km away from physician services).28 Approximately 200,000 Canadians live in remote 89 
communities (including larger remote communities, such as Whitehorse and Yellowknife).29 90 
About half of the Indigenous Peoples in Canada, live in rural or remote communities.30  91 
 92 
Figure 1. Remote communities in Canada. Communities and type of transportation infrastructure (connected 93 
versus not connected to the main road network) 94 

 95 

 96 
This map displays the different types of transportation infrastructure by community for CSDs [census subdivisions] 97 
across Canada. Each CSD is shown by the location of its “representative point”. The map shows the boundaries of 98 
Canada’s provinces and territories. Four types of CSDs are displayed: CSDs connected to the main road network or 99 
regular ferry (gray dots). These are the vast majority of CSDs; CSDs connected with a combination of air, winter road, 100 
charter boat and/or seasonal ferry (blue dots), mostly located in the northern part of Canada; CSDs connected only 101 
by air (red dots), mostly in the far north of Canada; and Unorganized CSDs with no transportation infrastructures 102 
(light orange dots). 103 
Image and description source: Statistics Canada. Measuring remoteness and accessibility: a set of indices 104 
for Canadian communities. 2017. Reproduced and distributed on an “as is” basis with the permission of 105 
Statistics Canada.31  106 
 107 
Determinants of Health in Rural and Remote Settings 108 

People in rural and remote communities may face barriers to care beyond those of geography, 109 
and the more limited health care resources available locally.32 Many remote Indigenous 110 
communities are at increased risk for sepsis due to socioeconomic factors that affect their 111 
health. These factors include inadequate housing, poor nutrition, unsafe drinking water, and 112 
health comorbidities, with consequently higher rates of injuries, respiratory infections, and skin 113 
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and soft tissue infections.32-40 The 2015 Yukon Health status report, for example, cites a sepsis 114 
rate of 9.28 per 100,000 population, compared to 4.35 per 100,000 elsewhere in Canada.41 115 
 116 
Tobacco use in rural and remote communities is higher than elsewhere in Canada, increasing 117 
the risk of respiratory infections.28,39 Rates of respiratory infections in Nunavut, for example, are 118 
four times higher than the national average.42 Higher rates of tuberculosis, also a risk factor for 119 
sepsis, are reported in some parts of Canada, including Newfoundland and Labrador, Alberta, 120 
Saskatchewan, Manitoba, Northwest Territories, and in particular, in Nunavut.43,44 121 
 122 
Compared to urban populations in Canada, rural populations are older and have poorer health 123 
overall.28,45,46 Rural and remote populations also have higher rates of medical emergencies, 124 
including infectious diseases and injuries, than the national average.28,37,47 125 
 126 
Access to Health Care 127 

Health Canada reports that there are over 600 First Nations communities across Canada that 128 
are served by 79 nursing stations and over 195 health centres.48 Over 95,000 Indigenous 129 
Peoples live in 85 remote communities where health services are mainly provided through 130 
nursing stations.40 Responsibility for the provision of health services for Indigenous Peoples in 131 
rural and remote communities varies across Canada in a complex  system of federal, provincial, 132 
territorial, and community-run health services.30,40,49 133 
 134 
Many remote communities are only accessible by air, and in medical emergencies, patients are 135 
transported by air ambulance or private air services to larger regional hospitals several hours 136 
away.37,42,47,50 Remote communities may not have navigational equipment or landing strip 137 
lighting, meaning that pilots “fly by sight” and cannot land or take off in poor weather conditions, 138 
delaying emergency transport.50  139 
 140 
Remote communities often do not have local ambulance or 911 emergency response services 141 
and rely on family or community members to transport patients to the nursing station.50 In many 142 
communities, basic first aid training may be provided to some community members, but the 143 
frequency and type of training varies and may not meet the needs of the community.37,50 144 
 145 
There is broad interest across Canada in developing protocols and identifying the optimal 146 
technologies for recognizing and diagnosing sepsis — including in rural and remote areas. This 147 
could be informed by a better understanding of current resources and practices for sepsis 148 
detection in these settings. In this context, CADTH conducted an Environmental Scan on 149 
detection of sepsis in rural and remote areas. This adds to previous CADTH work on health care 150 
in rural and remote areas,51 and recognition and diagnosis of sepsis in adults.52-54 151 
 152 
Objectives 153 

The objectives of this Environmental Scan are: 154 
 155 

• to describe the current guidance (i.e., policies, protocols, guidelines, algorithms) for 156 
detecting and diagnosing sepsis in rural and remote health care settings in Canada 157 

• to describe current practice for detecting and managing sepsis in rural and remote health 158 
care settings in Canada and how this compares with recommended practice 159 

• to identify the diagnostic technologies and other resources available for sepsis detection, 160 
diagnosis, and management in rural and remote health care settings in Canada. 161 

 162 
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Methods 163 

Approach 164 

The findings of this Environmental Scan are based on responses to a survey questionnaire 165 
(Appendix 1) distributed to contacts in jurisdictions across Canada. Responses were received 166 
from June 8 until September 7, 2018. Additional information was integrated from publications 167 
identified through a literature search. 168 
 169 
Table 1. Components and Information Gathering Approach 170 

  Inclusion 

Components 

Population Patients (of any age) with suspected (or possibly at risk for) sepsis  

Intervention Protocols, guidelines, algorithms, procedures, current practices, 
diagnostic tests or other tools for detecting or diagnosing sepsis 
 

Settings • Any remote or rural Canadian health care setting, including pre-
hospital care, and care delivered remotely via telehealth or at a 
community health facility 
 

Outcomes • Canadian guidance for identifying or diagnosing sepsis in patients 
outside of urban areas/hospitals (guidance may be local, regional, 
provincial or at the national level)  

• Barriers to and facilitators of use 
• Strategies for improving and available resources for detection, 

diagnosis and management of sepsis in rural and remote areas 
 

 171 
Literature Search 172 

A limited literature search was conducted on key resources including Ovid Medline, PubMed, 173 
The Cochrane Library and the University of York Centre for Reviews and Dissemination (CRD) 174 
databases. Grey literature was identified by searching relevant sections of the Grey Matters 175 
checklist (https://www.cadth.ca/grey-matters) and by conducting a focused Internet search. No 176 
methodological filters were applied to limit retrieval by study type. The search was limited to 177 
English and French language documents published between January 1, 2008, and April 13, 178 
2018.	Monthly alerts updated the search and continued until October 19, 2018. Conference 179 
abstracts were excluded from the search results.  180 
 181 
Research Questions 182 
 183 
The literature review attempted to address the following questions: 184 
 185 

• What practices and resources are currently used to detect or diagnose patients with 186 
sepsis in rural or remote areas of Canada? 187 
 188 

• What are the barriers to or facilitators of the timely diagnosis and treatment of sepsis in 189 
rural and remote areas? 190 
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 191 
Screening and Study Selection 192 
One author screened the literature search results to select articles for full-text review using the 193 
criteria shown in Table 1. The reference lists of relevant papers were also scanned to identify 194 
further studies. 195 
 196 
Survey 197 

The survey included 12 questions (Appendix 1) covering the respondents’ demographics and 198 
clinical setting of work; diagnostic strategies, challenges, barriers, and recent local strategies for 199 
improving detection or diagnosis of sepsis. Survey questions included dichotomous (i.e. yes/no), 200 
multiple choice, and open-ended questions. External stakeholders and CADTH research staff 201 
reviewed the draft survey questions. 202 
 203 
We distributed the survey electronically using Hosted in Canada Surveys.55 The distribution 204 
included over 140 contacts identified by the CADTH Implementation Support and Knowledge 205 
Mobilization team and Program Development staff and clinical experts identified through the 206 
published literature and through referrals. The survey was sent to contacts in: 207 

• government (in particular, decision makers in provincial and territorial health ministries) 208 
• regional health authorities 209 
• hospitals 210 
• academic research groups 211 
• practitioners and associations involved in emergency medical care, and provision of 212 

health care services in rural and remote areas (such as, paramedics, nurse practitioners, 213 
rural and emergency care physicians). 214 

Contacts were also asked to forward the survey link to their colleagues or to suggest further 215 
respondents. Due to this secondary distribution, we could not determine the total number of 216 
respondents invited to participate. Initial survey contacts who did not respond within the first 217 
deadline were sent one email reminder with a two-week extension. 218 
 219 
Further stakeholder feedback will be obtained by posting the draft version of this report on the 220 
CADTH web site, email notices to CADTH mailing lists, and contacting the survey respondents 221 
who indicated they were willing to provide further information. 222 
 223 
Synthesis Approach 224 
Survey responses were abstracted by question, and organized by type of respondent and 225 
jurisdiction. Themes were identified for discussion and information from the published literature 226 
was summarized under these topics along with information from the survey responses. 227 
 228 
Findings 229 

Literature Search 230 

The main database search identified 292 citations and the monthly search alerts identified 231 
another 62 citations. Of these, 37 papers were retrieved for full-text review. Additional 232 
references were identified through the grey literature search, previous CADTH reports on this 233 
topic,51-54 the reference lists of relevant papers, further targeted searches, and publications 234 
suggested by survey respondents, for a total of 62 papers that were relevant to the objectives of 235 
this project. 236 
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Summary of Survey Results 237 

Ninety survey responses were received, including four duplicate responses, for a total of 86 238 
unique responses. Of  the survey responses, 38 (44%) were mostly incomplete, while 13 other 239 
respondents (12%) noted they were not involved in early detection of patients with possible 240 
sepsis in rural or remote areas (at which point they were able to opt out of the remainder of the 241 
survey). Ultimately, 28 responses (32%) were included in the report. 242 
 243 
Survey Respondent Characteristics 244 

Attempts were made to obtain responses from all provinces and territories. Responses came 245 
from a variety of organizations with at least one response received for most provinces and 246 
territories, with the exception of Ontario, Quebec, and New Brunswick. Information on the 247 
jurisdictions and organizations represented by survey respondents is summarized in Appendix 2, 248 
Table A1. Information on the professions and occupational settings of survey respondents are 249 
summarized in Appendix 2, Table A2.  250 
 251 
Respondents’ involvement included:  252 

• physicians providing health care in rural and remote areas (in rural or tertiary hospital 253 
emergency departments, through locums in the communities, or via telehealth consults) 254 

• patient transfer 255 
• clinical oversight, standards and quality 256 
• policy and guideline development 257 
• nurses and nurse practitioners 258 
• staff training and education, and 259 
• implementing laboratory initiatives to improve testing for and appropriate antimicrobial 260 

treatment of infectious diseases. 261 
 262 
Resources for Sepsis Management in Rural and Remote Areas 263 

Guidelines, Algorithms, and Protocols 264 

Of the 28 survey responses, 19 (68%) respondents noted that their organization had guidance 265 
for detecting or diagnosing sepsis, and 15 (54%) provided references to these documents 266 
(clinical decision rules, protocols, guidelines, algorithms, or other clinical practice tools). Another 267 
eight (29%) respondents stated their organization had no such guidance. The guidance 268 
documents referenced by respondents are listed in Appendix 3. 269 
 270 
The literature search identified other Canadian sepsis tools intended for in-hospital or 271 
emergency department care, including the British Columbia Emergency Department Sepsis 272 
Guidelines Algorithm (2017),56 and the Canadian Patient Safety Institute sepsis kit.57 Recent 273 
algorithms for detecting sepsis in children have been developed at Manitoba’s TREKK 274 
(Translating Emergency Knowledge for Kids) centre.58-60  275 
 276 
International guidelines and tools for sepsis detection and management include the Surviving 277 
Sepsis Campaign guidelines,18,61 and the UK Sepsis Trust Prehospital Sepsis Screening and 278 
Action Tool checklist.62 Guidance from the UK National Institute for Health and Care Excellence 279 
(NICE) includes algorithms and risk stratification tools for recognizing sepsis in both primary and 280 
acute care settings.22 The US Centers for Disease Control and Prevention (CDC) also offers 281 
clinical and patient education materials on sepsis.16 In addition, WHO recommendations on 282 
sepsis management in resource-limited settings may be applicable to remote care settings.63 283 
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With the exception of the Health Canada guidelines for primary care nurses (currently being 284 
revised),64 the Canadian guidance and tools identified are intended for in-hospital use, rather 285 
than for use in pre-hospital or remote settings.  286 
 287 
One respondent commented on the need for national guidelines with expected care standards 288 
for the detection, diagnosis and treatment of sepsis — particularly for remote fly-in communities 289 
served by federal nursing stations. They also suggested these national standards could be 290 
adopted by provincial health systems and monitored. This would track all patients who receive 291 
emergency transport or who die of sepsis, allowing review of cases and reporting to provincial 292 
standards committees to identify opportunities for system improvement. Another respondent 293 
noted that they hoped an outcome of this work would be the development of protocols and 294 
standards for organizations overseeing care in remote communities. A fourth respondent 295 
remarked that although their organization did not have a local sepsis protocol, this had been 296 
developed at another level in the organization and should be adopted locally. 297 
 298 
In critical care, the Systemic Inflammatory Response System (SIRS) and Sequential Organ 299 
Failure Assessment (SOFA) scores are used to assess the severity of sepsis and risk of death 300 
in adults, but results of laboratory tests are needed for scoring.1,65 A modified measure, 301 
quickSOFA (qSOFA), relies on clinical examination, can be performed quickly and does not 302 
involve laboratory tests.1 However, these tools were intended to be used to predict patient risk, 303 
rather than as diagnostic tools.23,65 Other early warning scoring systems for sepsis are available 304 
or in development, but their usefulness in pre-hospital settings is still unclear.20,25,66-68 Different 305 
risk factors and clinical signs are used for detecting sepsis in pediatric patients, depending on 306 
their age.58,59,69,70 307 
 308 
Smartphone Applications  309 
Several smartphone apps have scoring systems to help health care providers identify patients 310 
who may have sepsis. A UK National Early Warning Scoring System (NEWS) and Sepsis 311 
Screening Tool, which combines the NEWS calculator (respiration rate, oxygen saturation, 312 
supplemental oxygen, temperature, heart rate, systolic blood pressure, level of consciousness), 313 
a qSOFA calculator, and sepsis care bundle, is freely available as a smartphone app.71,72 The 314 
Surviving Sepsis App, from the Surviving Sepsis Campaign, is included as part of the Society of 315 
Critical Care Medicine (SCCM) guidelines app.73 Other sepsis apps, such as the ESCAVO 316 
Sepsis Timer, are also available.74 317 
 318 
Available Diagnostic Technologies 319 

Table 2 summarizes the responses to the survey question on the diagnostic tools available. 320 
Respondents could make multiple selections. Additional comments provided by respondents are 321 
included below the table. 322 
 323 
Table 2. Additional Diagnostic Tools Available On-site 324 

Survey question: What additional diagnostic tools does your facility have 
available on-site for detecting, diagnosing, or initially treating patients 
with suspected sepsis? 

# of 
respondents/28 
(%) 

Protocols for referral of patients to other care settings 
 

12 (42%) 

Access to laboratory services for blood, wound, or respiratory culture, or 
measurement of sepsis-related markers (e.g., procalcitonin) 
 

18 (64%) 

Access to point-of-care tests for sepsis-related markers  7 (25%) 
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Urinalysis 
 

23 (82%) 

Imaging 
 

18 (64%)  

Specialist consultation via telemedicine 
 

12 (42%) 

Othera 
 

 6 (21%) 

aThe six respondents who answered yes to “Other” specified the following: 325 
1) all of the above (specialist consult service) 326 
2) X-rays only 327 
3) Hospitals have a lab on site; remote nursing stations have urinalysis, glucometer, and point-of-care hemoglobin only 328 
4) Specialist consultation via telephone 329 
5) Tertiary care level diagnostic services and specialist support 330 
6) On-site specialists [urban centre supporting rural/remote facilities]. 331 
 332 
One respondent noted that, rural areas in Manitoba have small hospitals and emergency 333 
departments, which have some resources and trained professionals to diagnose, treat, and 334 
transfer patients with sepsis. However, they also noted that this is not the case in nursing 335 
stations. The nurses in these facilities may have access to a physician by phone, but seldom in 336 
person, and they may be several hours away (by boat or air) from a facility that has the 337 
resources needed. 338 
 339 
Similarly, a respondent in the Northwest Territories commented that they have reasonably good 340 
tools for the diagnosis and treatment of sepsis in the larger centres, but that in the remote areas 341 
resources such as laboratory tests, diagnostics and treatments are “scant”, and diagnosis may 342 
be based on clinical descriptions of the patient provided over the phone by a nurse in a remote 343 
community to an emergency physician in Yellowknife or Inuvik. 344 
 345 
Point-of-Care Testing 346 
 347 
Lactate 348 
Lactate is a marker of tissue perfusion and higher levels of lactate in the blood are associated 349 
with severity of sepsis.75 Rapid, inexpensive, point-of-care lactate test units are commercially 350 
available in Canada, for example, the StatStrip, Nova Biomedical.67,75,76 These devices provide 351 
blood lactate values from a finger prick blood sample in about a minute.66,77,78 Lactate 352 
measurement in the pre-hospital setting is intended to reduce the time to obtaining a lactate 353 
value, and provide an earlier baseline value for continued assessment once the patient reaches 354 
the emergency department.77  355 
 356 
The survey questionnaire did not specifically ask about the availability of point-of-care lactate 357 
testing, and no respondents mentioned that this testing was available in remote health settings. 358 
Nevertheless, one respondent from Manitoba described a pilot study of point-of-care testing, 359 
underway in three communities, that includes lactate and white blood cell count (WBC). This will 360 
be rolled out to all Manitoba communities in conjunction with provincial laboratory services. 361 
Another survey respondent successfully advocated for getting point-of-care lactate in some 362 
smaller hospitals in Nova Scotia. This respondent also provides health services in Nunavut, and 363 
commented that having point-of-care lactate testing available there would be very helpful. 364 
Another Nunavut respondent also noted that having the capacity for point-of-care blood work 365 
would be helpful. 366 
 367 
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Intravenous Fluids, Oxygen, and Antimicrobials 368 

Administration of intravenous (IV) fluids is a key element of sepsis treatment, but IV 369 
resuscitation is not available in some remote health care settings. One survey respondent noted 370 
that, in their experience, some nursing stations had only one IV pump, while others had none. 371 
 372 
A recent study of injuries treated at nursing stations in northern Ontario found that, although 373 
most (74%) administered IV fluids, only a few (less than 10%) provided oxygen or antibiotics, 374 
and none administered vasopressors to stabilize blood pressure.79 Vasopressors are 375 
administered under the direction of a physician, but support from physicians via telemedicine 376 
could have provided this direction before the patient was transported.79 377 
 378 
Storage and Access to Antimicrobials 379 

One survey question asked whether there were challenges with the storage or access to critical 380 
first-line antimicrobial agents for the early treatment of suspected sepsis. Of the 28 responses to 381 
this question, eight (28%) answered “yes” (there were challenges), and 20 (71%) answered “no” 382 
(there were no challenges with access to antimicrobials). 383 
 384 
Comments from the eight respondents who noted challenges in access to antimicrobials are 385 
summarized in the table below. 386 
 387 
Table 3. Challenges with storage and access to antimicrobials for the early treatment of sepsis 388 

Survey question: In your jurisdiction or facility, are there challenges with the storage and ready 
access to critical first-line antimicrobial agents for prompt and early treatment of suspected 
sepsis?a 
- Limited choice of antibiotics available (and those that are offer only a narrow spectrum of coverage). 
- Some antibiotics (such as piperacillin/tazobactam, meropenum, and gentamicin) are used frequently 
and supplies often run out. 
- Broad-spectrum antibiotics may not be readily available. 
- Vancomycin [an antibiotic for the treatment of serious bacterial infections] cannot be used in many 
remote areas because the laboratory blood testing required for monitoring the safe use of this drug is not 
available locally. 
- Limited storage in medicines room and no local pharmacies. 
- Restocking of medications can be slow (e.g., this may take weeks after an urgent request is made, or be 
delayed due to bad weather and flight delays). 
- One respondent also mentioned a growing problem with extended spectrum beta-lactamase (ESBL)-
producing Escherichia coli (E. coli) bacterial infections. 
aThemes summarized from survey responses 389 
 390 
Barriers to the Timely Detection of Sepsis 391 

In answer to the survey question about barriers to the timely detection of sepsis in their 392 
organization or jurisdiction, 20 (71%) respondents answered “yes” to this question (i.e., there 393 
were barriers). The answers to the types of barriers (multiple selections could be made) are 394 
shown in Table 4. 395 
 396 
Table 4. Barriers to the Timely Detection of Sepsis 397 

Survey question: Which of the following barriers to the timely detection of sepsis 
are experienced in your organization or jurisdiction? 

# of 
responses/20 
(%) 

Patients and family or home caregivers are unaware of signs and risks of sepsis 13 (65%) 
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Lack of local medical expertise or training in the initial detection and diagnosis of sepsis 
 

10 (50%) 

Lack of guidelines for identifying and managing patients with potential sepsis 
 

8 (40%%) 

Appropriate rapid diagnostic tests are not available on-site 
 

11 (55%) 

Appropriate treatments are not available on-site (for example, broad spectrum 
antibiotics) 
 

3 (15%) 

Difficulty incorporating diagnostic or treatment options into care pathway 
 

10 (50%) 

Lack of coordination of care by multiple providers 
 

11 (55%) 

Geographic barriers to accessing services 
 

14 (70%) 

Delays in transporting patients for specialist care (see the following paragraph for the 
respondents reasons for these delays) 
 

11 (55%) 

Othera 
 

3 (15%) 

aOther reasons provided were:  398 
1) lack of good documentation or a tool that would effectively identify patients whose condition is deteriorating 399 
2) busy emergency rooms resulting in delays in patients receiving blood work 400 
3) emergency room consults in the receiving facility may also involve delays. 401 
 402 
Patient Transportation 403 

Survey respondents provided further explanations of the reasons for delays in transporting 404 
patients for specialist care: 405 
 406 

• remote communities are often accessible only by air, winter or gravel roads, while 407 
medical evacuation transportation (medevac) comes in from larger centres, which can 408 
delay transport considerably 409 

• availability of air ambulance  or medevac transport is limited, and flights in and out take 410 
several hours 411 

• bad weather grounds flights in and out 412 
• out-of-province transport and acceptance at referral hospital is required for severe 413 

endovascular infections 414 
 415 
Staff Training, Experience, and Resources 416 

Survey respondents also noted that lack of training and experience of primary care staff is a 417 
barrier to early recognition of sepsis in remote health facilities. One respondent commented that 418 
First Nations communities in remote areas are staffed mainly by nurses who may lack the 419 
training and experience needed to recognize sepsis. In addition, the limited health care staff 420 
available may make it difficult for patients to access care, with delays meaning they present at a 421 
more advanced stage of illness.  422 
 423 
Another respondent noted the lack of morbidity and mortality rounds (M & M rounds) was also a 424 
barrier to improvement. Further, they commented that bench marking for key sepsis indicators 425 
was lacking, and the need to recognize that some treatment interventions require two nurses. 426 
 427 
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Recent Improvements or Changes 428 

We asked survey respondents whether there had been any recent improvements or changes 429 
made to help quickly detect and treat patients with suspected sepsis at their facilities. Twelve 430 
respondents (43%) answered “yes” (there had been changes). Thirteen respondents (46%) 431 
answered “no” to this question, and three (11%) did not respond to this question. Of those who 432 
answered yes, nine respondents provided the following examples of improvements or changes: 433 
 434 
Table 5. Recent Improvements or Changes to Detection and Treatment of Patients with Suspected Sepsis 435 

Survey question: Have recent improvements or changes been made to help quickly detect 
and treat patients with suspected sepsis in your facility? 
Education 
- Improved education of clinical staff and regular instruction for residents, for example, education 
regarding the importance of collecting cultures and then administrating antimicrobials within the first 
hour of diagnosis of sepsis. 
- Patient safety events and recommendations are de-identified and shared. 
 
Guidance 
- Greater use of Systemic Inflammatory Response Syndrome (SIRS) /quick Sequential Organ 
Failure Assessment criteria (qSOFA) [criteria for assessing patients], development of protocols, and 
use of treatment guidelines. 
- Wide dissemination of guidelines and sharing of other jurisdictions’ patient safety information. 
- New guidelines and policies for primary care nurses in remote nursing stations are being drafted 
[by Health Canada / Indigenous Services Canada]. These will include guidance on identifying and 
treating sepsis. 
- Province-wide policy implementation. 
 
Emergency care 
- Prompt resuscitation in the emergency department. 
- Easy access to antibiotics in the emergency department/night cupboard. 
- In Manitoba, a pilot project of point-of-care testing, including lactate and white blood cell count 
(WBC) is being rolled out in three communities with a plan to roll it out to all communities in 
conjunction with provincial lab services. 
- Tracking the time it takes from ordering of antimicrobials to administration using the clinical 
informatics system. 
- Implementation of a Rapid Response Team to aid in the identification of sepsis and early fluid 
resuscitation with the aid of medical directives. 
 
 436 

Limitations 437 

A limited literature search supplemented this Environmental Scan. Relevant published 438 
information was scarce. This was not unexpected, as earlier CADTH work on remote health 439 
care facilities and identification of sepsis also found limited published information.51-54 440 
 441 
Although invaluable information was provided by the survey respondents, several other 442 
agencies and health care providers were not represented. In addition, the response rate to 443 
many of the questions varied and some survey responses were incomplete. Particular gaps 444 
include a lack of responses from paramedic and other pre-hospital emergency care providers, 445 
Indigenous communities, and nursing staff in rural and remote areas. Given these shortcomings, 446 
and the few responses from some provinces and territories, the representation and 447 
generalizability of the results might be limited. 448 
 449 
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Finally, we did not assess the quality of any of the information identified, including the quality of 450 
the guidance documents. Consequently, this report is not intended to provide recommendations 451 
on the appropriateness of any of the interventions cited. 452 
 453 
Discussion 454 

Beyond the barriers of geography and weather, the survey respondents noted many further 455 
barriers to the timely detection of sepsis, particularly in remote communities. Several survey 456 
respondents noted the lack of or limited supplies of basic equipment. Supplies of appropriate 457 
medications for early treatment of infections was also noted as inadequate, and restocking of 458 
medications could be slow. A 2018 CADTH Environmental Scan on remote health care facilities 459 
did not find any recent lists of essential equipment for remote facilities in Canada.51 460 
 461 
Diagnostic Equipment 462 

Patients in remote Canadian communities may face some of the same delays in diagnosis and 463 
treatment seen in resource-limited health care settings in developing countries.12,80 Nursing 464 
stations in remote areas of Canada have limited diagnostic equipment and treatment options on 465 
hand.51,79 In particular, diagnostic imaging to detect infections, such as chest X-rays or point-of-466 
care ultrasound, and equipment for initial management of patients with sepsis, such as 467 
intravenous (IV) fluids, and oxygen, may not be available.47,51,80  468 
 469 
No survey respondents mentioned the availability of other point-of-care technologies, such as 470 
portable ultrasound. Low-cost, point-of-care ultrasound, administered by trained health care 471 
providers in remote settings and supported by remote specialists, may be used to identify some 472 
sources of infection and early signs of sepsis.81 473 
 474 
Point-of-Care Testing 475 
Two survey respondents noted the need for point-of-care lactate test units. A 2017 UK 476 
systematic review of point-of-care lactate testing for sepsis found limited evidence on these 477 
devices, but concluded this may be a useful diagnostic test in pre-hospital settings.82 Point-of-478 
care lactate testing is widely used in the UK.83 The study of pre-hospital sepsis care in northern 479 
Australia also found that pre-hospital, serial lactate measurements may be useful.84 In Canada, 480 
Health Canada has approved at least one point-of-care lactate test unit and the device is 481 
commercially available here.76 482 
 483 
Other smartphone-based point-of-care technologies may soon be available for rapid detection of 484 
common infections that can lead to sepsis, for example devices to detect urinary tract infections 485 
that do not require laboratory testing or culture.85-87 486 
 487 
Studies of their use in remote health care settings are lacking, but rapid, point-of-care tests for 488 
detecting common sepsis-related pathogens may be another emerging tool to improve early 489 
detection of sepsis.88,89 490 
 491 
Pre-Hospital Care 492 

As with enhanced emergency care for patients experiencing a heart attack or stroke, emergency 493 
medical care providers can play a role in early detection and treatment of patients who may 494 
have sepsis.77,83 Studies in the US, UK, and the Netherlands have assessed whether training 495 
and equipment to improve early recognition and treatment of sepsis by paramedics can improve 496 
patient outcomes.68,77,90 The US pilot study provided paramedics with an educational session on 497 
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sepsis and kits containing temporal artery thermometers, and portable lactate test units and test 498 
strips.77 Other studies have noted regular measurement of vital signs, such as pulse, blood 499 
pressure, temperature and respiratory rate)  as simple interventions that could help to identify 500 
patients whose condition is deteriorating and who may be at risk of sepsis.83,91  501 
 502 
The UK review of sepsis recognition in the pre-hospital setting found there was poor recognition 503 
of sepsis by ambulance personnel, and that most screening tools had not been validated in the 504 
pre-hospital setting.90 Subsequently, researchers in the UK recently published a protocol for a 505 
randomized study of pre-hospital recognition of sepsis and administration of antibiotics.92 The 506 
Netherlands study found value in improving training for emergency medical service personnel to 507 
recognize early signs of sepsis as this ultimately reduced time to treatment in the emergency 508 
department.68 It is not clear whether the findings of these studies are applicable to remote health 509 
care settings in Canada, but, results of a 2016 study in northern Australia may be relevant.84 510 
 511 
The Australian study looked at interventions provided by air transport medical teams in patients 512 
with severe sepsis in remote areas.84 Almost all (99%) of the 67 patients in the study received 513 
antibiotics in the pre-hospital setting, and 80% of patients received pre-hospital intravenous fluid 514 
resuscitation.84 This, in addition to other interventions, such as supplemental oxygen, provided 515 
before or during transport to the hospital, may have contributed to the relatively low 30-day 516 
mortality (13%).84 517 
 518 
Improving Public Awareness of Sepsis 519 

As noted in the survey responses in Table 4, lack of patient, family and caregiver awareness of 520 
sepsis is one of the barriers to timely care. Despite media coverage of deaths due to sepsis, 521 
several publications have noted the need for greater public recognition of sepsis as a medical 522 
emergency.1,16,21,93,94 523 
 524 
A 2018 review found that improved clinician and public awareness of sepsis due to educational 525 
campaigns, such as the Surviving Sepsis Campaign, has improved patient outcomes.3,7 Public 526 
awareness campaigns in the US, the UK, and Germany have also increased knowledge of the 527 
signs and symptoms of sepsis.8 The US Centers for Disease Control (CDC) recommends that 528 
clinicians educate patients and their families about the signs and symptoms of sepsis — 529 
particularly in individuals at higher risk for infections — and that they encourage their patients to 530 
manage their chronic health conditions, stay up-to-date with vaccinations, and practice good 531 
hand hygiene to reduce the risk of infections.16 532 
 533 
The 2017 World Health Organization (WHO) resolution on sepsis also noted the importance of 534 
health care providers using the term sepsis to further promote awareness of the condition to 535 
other health care providers, patients, their families, and the community.8,15 The WHO resolution 536 
included the recommendation for national programs to “increase public awareness of sepsis, 537 
particularly among high-risk groups, to ensure prompt recognition and presentation for 538 
treatment…”.8,15 The Global Sepsis Alliance also promotes patient and family awareness with 539 
infographics about maternal and neonatal sepsis.95 540 
 541 
Training and Provision of Care 542 

Survey respondents noted that lack of training or experience of primary care givers is a barrier 543 
to timely recognition of sepsis in remote health facilities. In most remote communities in Canada, 544 
primary and emergency care is provided by nurses at community health clinics.40,42 Staffing is 545 
an ongoing problem. A recent report from Nunavut found that almost half of the health care 546 



Environmental Scan 
 

 15 

postings there had not been filled, and temporary health care providers were often needed to fill 547 
staffing gaps.42 There is also documentation of high rate of staff turnover and inadequate 548 
training for nurses in Canada given the expanded scope of practice needed in remote areas.40,42  549 
 550 
Many remote communities in Canada do not have a paramedic or 911 emergency dispatch 551 
service.37 Researchers in Ontario have suggested one option may be a Community-Based 552 
Emergency Care model, where community members are trained as lay health providers.37,47 553 
 554 
National Standards and Reporting for Sepsis in Canada 555 

Several survey respondents commented that the way in which sepsis is reported and patient 556 
outcomes are tracked across Canada needs to be improved. The Chair of the Canadian Sepsis 557 
Foundation recently called for a national system to standardize definitions and improve reporting 558 
and tracking of sepsis.5 559 
 560 
Preventive Measures 561 

Preventive measures in at-risk populations, such as infants and the elderly and those with 562 
cancer or chronic illnesses, are reported to reduce the risk of infections that can lead to sepsis. 563 
Interventions reported in the literature include: 564 
 565 

• breastfeeding to reduce infections in newborns5 566 
• ensuring good hand hygiene practices5,7,16,91 567 
• healthy diet, exercise and other interventions to encourage mobility and reduce frailty7 568 
• interventions to promote smoking cessation36 569 
• best practices to prevent pressure ulcers96 570 
• optimal wound care7,96 571 
• management of chronic health conditions,14,16,32 and 572 
• vaccinations to prevent infections that may lead to sepsis (such as meningitis 573 

vaccination for adolescents and young adults, and influenza and pneumococcal 574 
pneumonia vaccinations).5,7,16,91  575 

 576 
A study of sepsis in northern Indigenous Australian communities concluded that efforts to 577 
prevent sepsis should include improved housing, access to health services, management of 578 
comorbidities, and initiatives to reduce alcohol and tobacco use.36 579 
 580 
Final Remarks 581 

As one survey respondent noted, sepsis continues to be a challenging clinical presentation. This 582 
report sought to identify the guidance (i.e., policies, protocols, guidelines, algorithms, and other 583 
tools) used to detect patients with sepsis in rural and remote health care settings in Canada. 584 
Survey respondents and the literature search identified a variety of guidance and other tools 585 
that are being used, but, with the exception of the Health Canada Clinical Practice Guidelines 586 
for Nurses in Primary Care64 (currently being updated ), most are not specific to practice in 587 
remote health facilities.  588 
 589 
Guidance developed collaboratively by pre-hospital and primary care providers and clinical 590 
experts who support remote health services could streamline and reduce the time to treatment, 591 
and improve patient outcomes.24,83 It is suggested that guidance should be easy to use and 592 
suitable for the local context (e.g., the available equipment, tests, and clinical expertise).97 This 593 
may be less of an issue for rural health facilities, for which provincial, regional health authority or 594 
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hospital-level guidance is available. As there is no accepted national guidance it was not 595 
possible to address the question of how current practice compares with recommended practice. 596 
National standards and guidance may support improvements in care for people with sepsis. 597 
 598 
In the survey questionnaire we also sought to identify the diagnostic technologies and other 599 
resources available for sepsis detection, diagnosis, and patient management in rural and 600 
remote health care settings in Canada. Most of the information obtained focused on remote 601 
health care settings. In many of these facilities, basic equipment and essential medications 602 
needed to diagnose and treat sepsis are either not available or the supplies on hand are 603 
insufficient. A national standard on essential equipment and supplies for nursing stations and 604 
other small health facilities common to rural and remote settings would help to address these 605 
issues and support appropriate procurement of equipment and medications. 606 
 607 
The Canadian Institutes of Health Research recently announced funding for a new Sepsis 608 
Research Network Initiative to improve “prevention, detection, and management of sepsis” 609 
through supporting interdisciplinary, collaborative research projects.98 Given the gaps in 610 
guidance and services identified through this Environmental Scan, research to improve care of 611 
patients with sepsis in remote health care settings could be used to help address these issues. 612 
 613 
  614 
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Appendix 1:  903 

Environmental Scan Survey - Detection and Diagnosis of 904 

Sepsis in Remote and Rural Areas of Canada 905 

1. For which province/territory do you work? 906 
☐ Alberta 907 

☐ British Columbia  908 

☐ Manitoba 909 

☐ New Brunswick  910 

☐ Newfoundland and Labrador  911 

☐ Northwest Territories 912 

☐ Nova Scotia  913 

☐ Nunavut  914 

☐ Ontario 915 

☐ Prince Edward Island  916 

☐ Quebec  917 

☐ Saskatchewan  918 

☐ Yukon 919 

☐ Federal Health Program (such as, Indigenous Services Canada, Canadian Armed Forces, 920 
Correctional Service Canada) 921 

☐ Other (please specify) (free text) 922 

2. What is your profession? The options below correspond to both care provided on-site and remotely. 923 
(Multiple Choice and Other)  924 
☐ Director or manager of remote care facility 925 
☐ Government decision-maker overseeing remote care provision 926 
☐ Health care administrator, manager, or director within health authority overseeing remote care 927 
provision 928 
☐ Physician overseeing remote care provision 929 
☐ Registered nurse overseeing remote care provision 930 
☐ Nurse practitioner overseeing remote care provision 931 
☐ Other, please specify...(free text) 932 

A. Demographics and Clinical Setting 
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 933 
3. Are you currently involved in any capacity with the early detection of patients with possible sepsis in 934 

or from rural or remote settings?  935 
☐ Yes; if yes, please describe the nature of your involvement (free text) 936 
☐ No; if no, please end the survey here 937 

 938 
4. Do you work in one or more of these geographical settings? (Please select all that apply.) 939 

☐ Urban 940 
☐ Rural 941 
☐ Remote  942 
(Please self-identify based on your local understanding of the criteria for remote. As an 943 
example, Health Canada defines various levels of remote, ranging from remote isolated = no 944 
scheduled flights or road access and minimal telephone or radio service, through to non-945 
isolated remote = road access and less than 90 km away from physician services.) 946 
☐ Other (please specify) (free text) 947 
 948 

5. Do you work in one or more of these types of facilities or settings? (Please select all that apply.) 949 
☐Hospital  950 
☐Ambulatory (Outpatient) Care Clinic 951 
☐Community Care (e.g., public health clinic, family health centre, community outpost) 952 
☐Palliative (supportive) Care 953 
☐Home Care 954 
☐Public Health 955 
☐Physician’s office 956 
☐Telehealth or Telepharmacy service 957 
☐Pre-hospital settings 958 
☐Health research or academic institute 959 
☐Government or Regional Health Authority  960 
☐Other (please specify) (free text) 961 

 962 

6. a. Does your organization have guidance for detecting or diagnosing sepsis (for example, clinical 963 
decision rules, protocols, guidelines, algorithms, or other clinical practice tools)? 964 

☐Yes  965 
☐No  966 

b. If yes, please specify the title, date, and name of the originating organization that publishes the 967 
document and if possible, please provide a link to the document or upload the document here — 968 
please note if the document is confidential: free text and link to upload) 969 
 970 

7. If your organization does not have specific internal guidance for detecting or diagnosing sepsis, are 971 
there other formal policies or guidelines that you use in your practice? 972 

 973 

B. Diagnostic Strategy 
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☐Yes (please specify the title, date, and agency that publishes the document, and, if 974 
possible, a link to the document or upload the document here): free text and link to 975 
upload)  976 
☐No 977 

 978 
8. What additional diagnostic tools does your facility have available on-site for detecting, diagnosing, or 979 

initially treating patients with suspected sepsis? 980 
 981 

☐Protocols for referral of patients to other care settings 982 
☐Access to laboratory services for blood, wound, or respiratory culture, or measurement of 983 
sepsis-related markers (e.g., procalcitonin) 984 
☐Access to point-of-care tests for sepsis-related markers 985 
☐Urinalysis 986 
☐Imaging 987 
☐Specialist consultation via telemedicine 988 
☐Other (please specify) (free text) 989 

 990 
9. In your jurisdiction or facility, are there challenges with the storage and ready access to critical first-991 

line antimicrobial agents for prompt and early treatment of suspected sepsis?  992 
☐Yes (if yes, please describe) (free text) 993 
☐No 994 

 995 
10. 10a. Do you feel there are barriers to the timely detection of sepsis in your organization or 996 

jurisdiction? 997 
☐Yes (if yes, please proceed to question 10b and check whichever categories apply, and add any 998 
additional barriers under the Other category)  999 
☐No (if no, please skip to question 11) 1000 

 1001 
10b. Which of the following barriers to the timely detection of sepsis are experienced in your 1002 

organization or jurisdiction? (Please select all that apply.) 1003 
☐Patients and family or home caregivers are unaware of signs and risks of sepsis 1004 
☐Lack of local medical expertise or training in the initial detection and diagnosis of sepsis  1005 
☐Lack of guidelines for identifying and managing patients with potential sepsis 1006 
☐Appropriate rapid diagnostic tests are not available on-site 1007 
☐Appropriate treatments are not available on-site (for example, broad spectrum antibiotics) 1008 
☐Difficulty incorporating diagnostic or treatment options into care pathway (please specify reasons 1009 
why) (free text) 1010 
☐Lack of coordination of care by multiple providers 1011 
☐Geographical barriers to accessing services 1012 
☐Delays in transporting patients for specialist care (please specify reasons for these delays)  1013 
☐Other (Please specify) (free text) 1014 
 1015 
Please specify reasons: (free text) 1016 
 1017 

11. Have recent improvements or changes been made to help quickly detect and treat patients with 1018 
suspected sepsis in your facility? 1019 
☐Yes (if yes, please describe) (free text) 1020 
☐No 1021 



Environmental Scan 
 

 26 

 1022 
12. Do you have any additional comments you would like to make regarding the detection or diagnosis of 1023 

sepsis in rural and remote areas of Canada? (free text) 1024 
 1025 

 

 1026 

 1027 
Please provide your contact information in case we need to clarify any responses or request 1028 
permission to cite information you have provided: 1029 
Name: 1030 
Title: 1031 
Organization: 1032 
City: 1033 
Province: 1034 
Email: 1035 
Phone: 1036 
 1037 
Would you be willing to be consulted further on this topic, either through an informal phone call or 1038 
by email? 1039 
☐ Yes 1040 
☐ No 1041 
 1042 
Can you suggest any other individuals or organizations we should contact for more information or 1043 
to participate in this survey?  1044 
☐ Yes (please insert name, title, agency, and contact email) 1045 

 1046 
End of Survey — Thank you for your time. 1047 

  1048 

C. Permission to Contact Regarding CADTH Environmental Scan Use 
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Appendix 2: Information on Survey Respondents 1049 
Table A1. Jurisdictions and Organizations of Survey Respondents 1050 

National / Federal / 
Province / Territory 

Organizations Represented by Survey Respondentsa 

National  Canadian Critical Care Society & Canadian Sepsis Foundation 
(n=1) 
Nurse Practitioner Association of Canada / Association des 
infirmièrs practiciens du Canada (n=1) 

Federal  Indigenous Services Canada (n=1) 
British Columbia  University of British Columbia (n=1) 
Alberta  Mount Royal University / Calgary Urban Project Society (n=1) 
Saskatchewan  Saskatchewan Health Authority (n=2) 
Manitoba  Winnipeg Regional Health Authority (n=1) 

Northern Health Region / Northern Regional Health Authority (n=4) 
Ongomiizwin Indigenous Institute of Health and Healing / 
Ongomwiizin Health Services, University of Manitoba (n=3) 
Interlake Eastern Regional Health Authority (n=1) 
Flin Flon General Hospital / Northern Health Region (n=1) 
University of Manitoba (n=1) 

Ontario  - 
 

Quebec  - 
 

New Brunswick  - 
 

Nova Scotia  Nova Scotia Health (n=2) 
Nova Scotia Health Authority (n=1) 

Prince Edward Island  Health PEI (n=2) 
Newfoundland and Labrador  Western Health (n=1) 

Eastern Health (n=1) 
Nunavut  Government of Nunavut (n=2) 
Northwest Territories Northwest Territories Health and Social Services Authority (n=1) 
Yukon  Community Nursing, Yukon Government (n=1) 
 a Note that some respondents represented more than one organization or jurisdiction  1051 
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Table A2. Profession and Occupational Settings of Survey Respondents 1052 

Profession and Occupational Settings of Respondents Number of 
respondents 
(% of 28)a 

Profession* 
Director or manager of remote care facility 1 (4%) 
Government decision-maker overseeing remote care provision 0 (0%) 
Health care administrator, manager, or director within health authority overseeing 
remote care provision 

4 (14%) 

Physician overseeing remote care provision 14 (50%) 
Registered nurse overseeing remote care provision 4 (14%) 
Nurse practitioner overseeing remote care provision 0 (0%) 
Other (included: physicians (in urban, rural and remote areas, involved in primary 
care, emergency and intensive care), nurses and nurse practitioners, and medical 
microbiology 

7 (25%) 

Occupational Setting 
Hospital 20 (71%) 
Ambulatory (outpatient) care clinic  6 (21%) 
Community care (e.g., public health clinic, family health centre, community outpost) 6 (21%) 
Palliative (supportive) care 1 (4%) 
Home care 1 (4%) 
Public health 0 (0%) 
Physician’s office 3 (11%) 
Telehealth or telepharmacy service 8 (29%) 
Pre-hospital settings 2 (7%) 
Health research or academic institute 4 (14%) 
Government or regional health authority 5 (18%) 
Other (= emergency department, nursing station, rural health centre with no 
physician) 

3 (11%) 

Geographical Setting 
Urban 15 (54%) 
Rural 15 (54%) 
Remote 12 (43%) 
Other (=support practice in remote locations, private clinic) 2 (7%) 
Note: some respondents identified as working in more than one geographical setting. 1053 
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Appendix 3: Tools, Policies, Guidelines and Other 1054 

References for Sepsis Detection Suggested by Survey 1055 

Respondents 1056 

Please note that some of these documents are either not publicly available, or we were unable 1057 
to identify a publicly available source based on the information provided. Two respondents 1058 
noted they use UpToDate online for sepsis tools. These are available for individuals or 1059 
organizations with a subscription to UpToDate.com. This is not a comprehensive list of tools for 1060 
detecting or diagnosing sepsis - many other agencies and associations have also developed 1061 
such guidance. 1062 
 1063 
Pediatric 1064 

• Clinical practice guidelines for nurses in primary care – pediatric and adolescent care 1065 
[update in progress]. Health Canada. First Nations and Inuit Health; 2012. *Intended for use 1066 
by community health nurses providing primary care in remote First Nations communities. 1067 
Health Canada is also working on guidance for diagnosing sepsis, including laboratory work 1068 
and protocols for patient referral and physician support. This is in draft form and expected to 1069 
be released soon. 1070 

• Patient screening for sepsis. Child Health BC; 2015. 1071 
• Could this pediatric patient have sepsis? 0 days of age – 17 years of age less 1 day 1072 

(adapted from TREKK1 PedsPac58). Child Health BC; 2017. 1073 
• Pediatric septic shock algorithm: 0 days of age – 17 years less 1 day (adapted from TREKK* 1074 

PedsPac58). Child Health BC; 2017. 1075 
• Pediatrics-initial management of pediatric septic shock in emergent/urgent care settings: 0 1076 

days of age – 28 days of age. Child Health BC; [n.d.]. 1077 
• Pediatrics-initial management of pediatric septic shock in emergent/urgent care settings: 29 1078 

days of age – 1 years of age less 1 day. Child Health BC; [n.d.]. 1079 
• Physician orders for pediatric severe sepsis, Interlake-Eastern Regional Health Authority; 1080 

2017. 1081 
• Pediatric sepsis assessment screening tool (age less than 17 years). Interlake-Eastern 1082 

Regional Health Authority; 2017. 1083 
• Pediatric sepsis assessment/screening tool. Northern Health Region, Manitoba; 2013. 1084 
• American College of Critical Care Medicine Clinical practice parameters for hemodynamic 1085 

support of pediatric and neonatal septic shock [PALS pediatric sepsis guidelines].99 1086 
 1087 
Adult 1088 

• Adult care: Clinical practice guidelines for nurses in primary care [update in progress]. 1089 
Health Canada, First Nations and Inuit Health; 2015. *Intended for use by community health 1090 
nurses providing primary care in remote First Nations communities. Health Canada is also 1091 
working on guidance for diagnosing sepsis, including laboratory work and protocols for 1092 
patient referral and physician support. This is in draft form and expected to be released soon. 1093 

• Adult sepsis/severe sepsis medical directive – trigger tool. Saskatoon Health Region, [n.d.]. 1094 
• Physician’s order sheet orders for: adult severe sepsis and septic shock. Interlake-Eastern 1095 

Regional Health Authority, Manitoba; 2014. 1096 
                                                
1 TREKK = Translating Emergency Knowledge for Kids, based at the Children’s Hospital Research Institute of Manitoba. Their 
updated (September 26, 2018) Pediatric Severe Sepsis Algorithm (for children > 28 days of age) is available at: 
https://trekk.ca/events/Updated-sepsis-algorithm59 
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• Treatment of adult with suspected sepsis (age greater than 16 years). Interlake-Eastern 1097 
Regional Health Authority, Manitoba; 2017. 1098 

• Adult diagnostics – bloodwork (age greater than 16 years). Interlake-Eastern Regional 1099 
Health Authority, Manitoba; 2017. 1100 

• Sepsis protocol developed at the Queen Elizabeth Hospital [confidential documents], 1101 
Charlottetown, PEI; [n.d.]. 1102 

• Criteria for sepsis/septic shock. Health PEI; [n.d.]. 1103 
• Provincial Antibiotic Advisory Team empiric antibiotic treatment guidelines for sepsis 1104 

syndromes in adults. Health PEI; 2014. 1105 
• ER triage sheet [in progress, nearing completion – builds on the BC guidelines but geared to 1106 

community emergency practice]. 1107 
• Surviving Sepsis Campaign guidelines and updates.18,61 1108 


