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ABSTRACT 
 

The notion of inpatient treatment is possibly as ancient as medicine itself. It would have been 
sensible to place patients in such facilities such that those who were sicker were more visible to 
receive better care from the personnel. The first Intensive Care Units (ICUs) were established in 
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Europe and around the world in the 1950, today intensive care units (ICUs) are a common sight in 
hospitals throughout the world. The PACU is designed to make some processes easier in order to 
provide better postoperative care. Invasive and noninvasive breathing, goal-directed hemodynamic 
control, invasive monitoring, and pain management are just a few of the options that can be 
provided. PACU helps reducing postoperative morbidity and consequently the duration of stay of 
patients.The costs of both establishing and operating a PACU are undeniable. however, by 
reducing postoperative morbidity and consequently the duration of stay of patients, overall 
expenses should be reduced. But with that being said many developing countries do not have the 
same luxury as developed ones when it come to having enough ICUs. That with other problems 
such as the differences in level of training and number of staff operating such units determine the 
overall result of health care process. In this article we will be discussingthe importance of PACU 
and various factors that affect it. 
 

 
Keywords: Post anesthesia care; anesthesia; intensive care units. 
 

1. INTRODUCTION 
 
Noncardiac high-risk surgery accounts for just 
12.5% of surgical operations but 83.3 percent of 
mortality. By offering postoperative high-
dependency or intensive care, the 
postanaesthetic care unit (PACU) meets the 
demand for a higher degree of care for these 
patients (Level 2 or 3). The PACU's goal is to 
enhance the care structure for high-risk surgical 
patients. The likelihood of inferior 'out-of-hours' 
care is mitigated by keeping 24-hour coverage at 
the same personnel level. Evidence-based 
procedures may be devised to standardise the 
care offered in a PACU whose main purpose is 
postoperative care. The goal is to give 24 hours 
of postoperative optimal care, focusing on the 
time when these patients are most susceptible, in 
order to limit the likelihood of problems and 
diagnose them quickly if they do arise. [1]. 
 

The notion of inpatient treatment is possibly as 
ancient as medicine itself. Infirmaries and 
hospitals were built to provide better care for the 
sick and, in certain cases, to isolate and keep 
them away from the general public in order to 
safeguard the community. It would have been 
sensible to place patients in such facilities such 
that those who were sicker were more visible to 
receive better care from the personnel. Florence 
Nightingale, during the Crimean War in the mid-
nineteenth century, positioned the more critically 
injured troops near the equivalent of today's 
"nurse station" so that they might receive "more 
extensive nursing treatment."In the early 
twentieth century, Johns Hopkins Hospital had 
one of the earliest postoperative critical care 
units for patients undergoing neurosurgery, 
which was staffed by professional nurses under 
the direction of surgeons. During WWII, this 
notion was further expanded and popularised, 

resulting to the formation of postoperative 
rehabilitation facilities. The first Intensive Care 
Units (ICUs) were established in Europe and 
around the world in the 1950s, following the 
Copenhagen polio epidemic, which left over 300 
patients in need of round-the-clock respiratory 
support—provided heroically by hundreds of 
medical and dental students using rubber bags 
connected to tracheostomy tubes—officially 
ushering in a new age of critical care medicine. 
[2,3,4]. 
 
Fast forward 60 years, and intensive care units 
(ICUs) are a common sight in hospitals 
throughout the world—well, nearly everywhere. 
According to the World Health Organization 
(WHO), someone living in one of the least 
developed nations (as defined by the United 
Nations) has a share of $46 out of over $7.5 
trillion in global health care spending in 2014, 
compared to $8,990 for someone lucky enough 
to live in North America. While more health 
spending does not always imply a better 
outcome, the inequality in health expenditures 
results in a stunning disparity in access to health 
care throughout the world. [2,5]. 
 
The PACU is designed to make some processes 
easier in order to provide better postoperative 
care. Invasive and noninvasive breathing, goal-
directed haemodynamic control, invasive 
monitoring, and pain management are just a few 
of the options. It's not always easy to spot high-
risk individuals who may benefit from PACU 
treatment.However, clinicians can use tools to 
enhance clinical assessments and basic 
investigations. Clinical prediction rules and 
cardiopulmonary exercise testing are two 
examples. The costs of both establishing and 
operating a PACU are undeniable. However,        
by reducing postoperative morbidity and 
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consequently the duration of stay of patients, 
overall expenses should be reduced. Improved 
surgical outcomes, reduced postoperative 
morbidity and mortality, and cost savings should 
all be considered when considering the benefits 
of a PACU. [1]. 
 
ICUs, being the pinnacle of inpatient care, are 
among the most expensive and difficult hospital 
units to establish and manage, making their 
availability even more difficult in developing 
countries and neglected areas, and contributing 
to the horrific "10/90 gap" in global health care. 
Although variances in how ICU beds are 
designated, staffing needs, and target admission 
criteria might further inflate these estimates, 
reports of availability range from fewer than 1 to 
more than 30 ICU beds per 100,000 people. It's 
important to remember that these figures are 
national averages, and access to critical care 
services in different parts of the country might 
vary much more.Even if a country has an ICU 
bed deficit, those few beds are often 
concentrated in big cities, leaving the rest of the 
country unable to care for the severely sick. 
[2,6,7]. 
 
Only 5% of patients undergoing noncardiac 
surgery in 28 European countries received a 
planned admission to critical care, according to 
the European Surgical Outcomes Study 
(EuSOS), while those who received an 
unscheduled admission to critical care had a 
higher death rate. In this study, 73 percent of the 
patients who died were not admitted to critical 
care at all. This shows that there is a systematic 
failure in Europe to offer critical care resources to 
people who require them during the perioperative 
period. [1] 
 

1.1 How Postanesthetic Care Unit Help 
Enhancing the System of Care  

 

1.1.1 High-intensity nursing and medical care 

 

The PACU is staffed by adequately qualified 
nurses and provides Level 2 and 3 care for high-
risk surgical patients. The surgical team and 
either an intensivist or an anaesthetist should 
share responsibility for each patient. Maintaining 
the same personnel level for 24-hour coverage 
helps to minimise variations in the quality of 
treatment and the risk of worse care being 
offered 'out of hours.' Patients admitted to normal 
wards following non-emergency surgery who 
have surgery on Friday had a greater death rate 

than those who have surgery between Monday 
and Wednesday.However, no significant 
difference in prognosis was detected in patients 
admitted to critical care after surgery. The 
greater ratio of nursing personnel to patients, as 
well as the more consistent provision of    
auxiliary services like physiotherapy, may       
lead to a higher level of care and, as a        
result, better results for these patients.     
According to one study, each additional       
patient per nurse resulted in a higher fatality rate. 
[1,8,9]. 

 

Failure to rescue, or death as a result of a 
complication, is a term that is getting momentum 
in surgical outcomes research. There is no 
substantial difference in complication rates 
amongst American facilities, but there is a wide 
variety of death rates, indicating that higher 
mortality hospitals have greater 'failure-to-rescue' 
rates. As a result, quick and adequate therapy of 
postoperative complications is critical for a better 
surgical outcome.Staff can be taught to focus on 
the challenges that confront this patient 
population, and so try to decrease the 
occurrence of 'failure to rescue' when 
complications emerge, with a unit devoted to 
providing care for postsurgical patients. [1,10-
15]. 

 

1.2 Care Standardization 
 
Institutional practise differs, as do the results, 
which differ between institutions and nations. 
Even after controlling for confounding variables, 
the EuSOS revealed that certain nations had 
unexplained higher rates of perioperative death. 
Practice may be brought in line with current best 
evidence in a PACU with procedures created and 
updated on a regular basis by medical 
professionals, with the goal of maximising 
surgical results.The installation of a surgical 
safety checklist resulted in a drop in mortality 
rate from 1.5 percent to 0.8 percent in eight 
hospitals throughout the world with a diversity of 
economic situations and various demographics, 
according to one research. This demonstrates 
that a small intervention targeted at standardising 
perioperative care measures can have a major 
influence on outcomes. Similar results were seen 
in a follow-up multicentre trial conducted 
primarily in a high-income context. [1,16-18]. 
 
An improved rehabilitation programme is an 
example of a structured, evidence-based 
package of treatment in which the PACU may 
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play a key role. The PACU's high nurse-to-
patient ratio promotes many of the aspects 
necessary for improved recovery. Goal-directed 
hydration treatment, epidural analgesia, and 
early mobilisation are among them. The 
improved recovery programme asks for a 
"organised approach to immediate postoperative 
and perioperative (perioperative) treatment, 
including pain reduction," which the PACU is well 
equipped to provide. In colorectal surgery, such 
improved recovery programmes have been 
demonstrated to lower postoperative morbidity 
and hospital stay.There is also significant 
evidence for their usage in other surgical 
specialities, with one cohort research showing 
that patients receiving hip and knee 
replacements in an accelerated recovery 
programme had a lower death rate than those 
who received regular treatment. [1,19-23]. 
 

2. HAEMODYNAMIC MANAGEMENT 
 
A vast body of research suggests that using 
goal-directed fluid treatment (using cardiac 
output measures to guide fluid and inotropic 
therapy) during surgery improves outcomes, 
decreasing both complication rates and hospital 
stay time. A recent comprehensive review and 
meta-analysis of these therapies in higher-risk 
surgical patients found that they reduce mortality 
and morbidity. This is thought to be owing to the 
positive effect of greater oxygen supply to tissue 
oxygen consumption matching.The PACU is a 
good postoperative location for this, since it has 
enough staff with adequate levels of expertise to 
give it.The National Institute for Clinical 
Excellence has released recommendations 
suggesting the use of the CardioQ-ODM 
oesophageal Doppler device in patients having 
major or high-risk surgery, as well as those 
surgical patients for whom invasive 
cardiovascular monitoring is considered. The 
PACU is an ideal location to maintain such 
surveillance throughout the postoperative period. 
Conscious patients do not tolerate the 
oesophageal Doppler well. Other devices, such 
as the LiDCO plus system, which relies on 
lithium dilution and pulse power analysis to 
produce cardiac output data, can be utilised for 
people who are extubated shortly 
postoperatively. [1,24-28]. 
 

2.1 Monitoring 
 
Continuous electrocardiography is possible in the 
PACU, which is especially beneficial in high-risk 
patients who have pre-existing cardiac 

comorbidities or who have any intraoperative 
concerns regarding rhythm abnormalities or 
cardiac ischaemia. It also enables for continuous 
oxygen saturation monitoring, making titration of 
the inspired oxygen concentration for optimum 
oxygen administration easier. This is especially 
effective in patients who are at high risk of 
postoperative hypoxia due to the nature of the 
operation (for example, abdominal surgery), 
prescription medicines, or comorbidities such 
chronic obstructive pulmonary disease. 
 

2.2 Ventilation 
 
After elective major abdominal surgery, there is 
evidence that sustaining continuous positive 
airway pressure (CPAP) is beneficial. Patients 
with postoperative hypoxemia who underwent 
CPAP had a lower risk of reintubation and 
pneumonia, as well as shorter stays in critical 
care, according to a study. The PACU is an 
excellent place for this, with enough suitably 
qualified professionals to provide CPAP to 
patients who require it. Clinical experience has 
shown us that doing so safely on a general 
surgical ward is often challenging. [1] 
 

2.3 Management of Pain 
 
For perioperative pain control, many patients 
undergoing major surgery are equipped with an 
epidural catheter. The PACU is a great location 
for managing such devices, with nurses who are 
familiar with their use and anaesthetists on hand 
to address any issues that may emerge.The 
MASTER experiment found that employing a 
combination of epidural and general anaesthesia 
does not improve most postoperative morbidity. 
However, because of the improved analgesia 
and reduced respiratory failure, it is likely that 
many high-risk patients undergoing major intra-
abdominal surgery will benefit significantly from 
combined general and epidural anaesthesia 
intraoperatively, with continued epidural 
analgesia postoperatively. These are the patients 
who are most likely to require PACU treatment 
and, as a result, will benefit from the superior 
epidural care provided in the PACU. [1,29] 
 

2.4 Critical Care in the Global Context 
 
Care for critically ill patients is one of the most 
expensive components of health-care systems in 
affluent nations, yet little is known about 
worldwide variances in the provision of intensive 
care. Critical care services account for up to 1% 
of GDP in North America, and they also account 
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for the majority of clinical expenditures in other 
countries. Critical care resources differ greatly 
around the globe in terms of global health. This is 
demonstrated by fivefold or more disparities in 
the number of critical care unit beds among 
Western European nations, as well as 100-fold 
variances between Western Europe and various 
South American areas. [6,30-36]. 
 

In the least developed nations, providing critical 
care has two primary problems. First, there is 
insufficient infrastructure to provide health care in 
general, let alone undertake capacity 
observational research. The World Health 
Organization does not keep track of worldwide 
ICU bed availability or critical-care capacity. 
Critical care may be poorly structured in less 
developed countries, with intensive care units 
(ICUs) typically serving as ad hoc locations 
inside hospitals. Intensivists with specialised 
training are uncommon. Doctors and nurses are 
in low supply and underpaid, therefore many of 
them flee to more industrialised nations.Electrical 
power outages or surges may make it impossible 
to utilise a lot of medical equipment, and a lack of 
infrastructure and technical assistance for repairs 
reduces the equipment's lifespan. The diagnostic 
radiology department is small, and computed 
tomography scanners are few. Oxygen may not 
be accessible, or if it is, it is only provided in 
restricted quantities via oxygen bottles and 
concentrators, and only rarely via evaporators. 
Transportation is frequently unavailable or risky, 
preventing critically sick patients from receiving 
care in the few specialist centres that do exist. 
[6,37-39]. 
 

2.5 ICU-bed Availability 
 

The availability of intensive care unit (ICU) beds 
varies greatly throughout the world and within 
specific nations, including France. The demand 
for ICU beds is predicted to rise as the 
population grows and ages, as long-term survival 
of patients with chronic conditions linked with 
severe illness improves, and views of the patient 
profile most likely to benefit from ICU admission 
shift. The optimum ICU bed/population ratio is 
one that allows all patients who are likely to 
benefit from critical care to be admitted to the 
ICU while maintaining a high level of bed 
occupancy, as empty beds suffer expenditures 
for little benefit.The set of criteria used by 
intensivists to triage patients to ICU admission, 
which should guarantee that patients who are too 
healthy or sick to benefit from critical care are not 
hospitalised, is one factor that may impact this 
ratio. In everyday practise, however, compliance 

with ICU triage recommendations is minimal. The 
issue isn't just one of supply and demand; the 
criteria used to determine demand differ between 
ICUs and over time within ICUs. Triage was 
impacted by factors unrelated to the patients, 
such as bed availability, according to many 
studies. [40-52]. 
 
So far, research in this subject has concentrated 
on the impact of bed scarcity on triage choices, 
finding that bed scarcity is linked to fewer 
admissions and a higher severity of acute illness 
in admitted patients. Furthermore, patients 
hospitalisedduring periods of bed scarcity had 
shorter stays, were sicker at release, and may 
have a higher risk of early readmission than 
patients in during times of greater bed 
availability. ICU bed shortage was linked to 
increased refusal rates among patients deemed 
too sick to benefit or in need of palliative care, as 
well as a higher frequency of life-sustaining 
treatment decisions. [40,53-56]. 
 

3. CONCLUSION 
 
High postoperative morbidity and death are 
common in high-risk patients, putting a strain on 
hospital resources. The PACU's goal is to 
enhance the structure and accelerate the 
processes that are necessary for providing high-
quality, evidence-based postoperative care. 
Identifying high-risk patients who could benefit 
from this type of therapy is challenging, and thus 
prober clinical evaluation is a key to properly 
refer patients for postoperative intensive care 
unit. 
 
The need for intensive care units is increasing 
specially with pandemics like Covid-19, however 
some developing countries still suffer from major 
shortages in health care tools and staff making 
mortality rates are even higher in such countries. 
 
Standardization of procedures and also 
maintaining the same level of training for health 
care professions and numbers help overall 
increase the health care efficiency and reduce 
mortality rate. Overall, there’s no doubt that 
PACU enhance the quality of patient care by 
lowering the burden of postoperative morbidity 
on both individual patients and the institutions 
that care for them. We hope that more and more 
units are being available worldwide. 
 

CONSENT 
 
It is not applicable. 



 
 
 
 

Kadry et al.; JPRI, 33(51B): 253-261, 2021; Article no.JPRI.76735 
 
 

 
258 

 

ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Simpson JC, Moonesinghe SR. 

Introduction to the postanaesthetic care 
unit. Perioper Med (Lond). 2013 Mar 
22;2(1):5.  
DOI: 10.1186/2047-0525-2-5. PMID: 
24472674; PMCID: PMC3964324.  

2. Shander A, Gianatiempo C, Javidroozi M. 
Rethinking the role of postoperative critical 
care in an inequitable world. J Thorac Dis. 
2017 Oct;9(10):3493-3497.  
DOI: 10.21037/jtd.2017.09.11. PMID: 
29268324; PMCID: PMC5723803.  

3. Ristagno G, Weil MH. History of Critical 
Care Medicine: The Past, the Present and 
the Future. In: Gullo A, Lumb PD, Besso J, 
et al. editors. Intensive and Critical Care 
Medicine: WFSICCM World Federation of 
Societies of Intensive and Critical Care 
Medicine. Milano: Springer Milan, 2009:3-
17.   

4. Kelly FE, Fong K, Hirsch N, Nolan JP. 
Intensive care medicine is 60 years old: 
the history and future of the intensive care 
unit. Clin Med (Lond) 2014;14:376-9.  
DOI:10.7861/clinmedicine.14-4-376   

5. Global Health Expenditure Database. 
World Health Organization. Available 
online: http://apps.who.int/nha/database. 
Last Updated: 8-4-2017. Accessed: 8-29-
2017.  

6. Fowler RA, Adhikari NK, Bhawanjee S. 
Clinical review: critical care in the global 
context--disparities in burden of illness, 
access, and economics. Crit Care 
2008;12:225. DOI:10.1186/cc6984   

7. Prin M, Wunsch H. International 
comparisons of intensive care: informing 
outcomes and improving standards. 
CurrOpinCrit Care 2012;18:700-6.  
DOI:10.1097/MCC.0b013e32835914d5  

8. Zare MM, Itani KM, Schifftner TL, 
Henderson WG, Khuri SF. Mortality after 
nonemergent major surgery performed on 
Friday versus Monday through 
Wednesday. Ann Surg. 2007;2(5):866–
874.  

DOI: 10.1097/SLA.0b013e3180cc2e60.   
9. Aiken LH, Clarke SP, Sloane DM, 

Sochalski J, Silber JH. Hospital nurse 
staffing and patient mortality, nurse 
burnout, and job dissatisfaction. JAMA. 
2002;2(16):1987–1993.  
DOI: 10.1001/jama.288.16.1987.   

10. Silber JH, Romano PS, Rosen AK, Wang 
Y, Even-Shoshan O, Volpp KG. Failure-to-
rescue: comparing definitions to measure 
quality of care. Medical care. 
2007;2(10):918–925.  
DOI: 10.1097/MLR.0b013e31812e01cc.   

11. Ghaferi AA, Birkmeyer JD, Dimick JB. 
Variation in hospital mortality associated 
with inpatient surgery. New Engl J Med. 
2009;2(14):1368–1375.  
DOI: 10.1056/NEJMsa0903048.   

12. Ghaferi AA, Birkmeyer JD, Dimick JB. 
Complications, failure to rescue, and 
mortality with major inpatient surgery in 
Medicare patients. Ann Surg. 
2009;2(6):1029–1034.  
DOI: 10.1097/SLA.0b013e3181bef697.   

13. Ghaferi AA, Birkmeyer JD, Dimick JB. 
Hospital volume and failure to rescue with 
high-risk surgery. Medical care. 
2011;2(12):1076–1081.  
DOI: 10.1097/MLR.0b013e3182329b97.   

14. Ghaferi AA, Osborne NH, Birkmeyer JD, 
Dimick JB. Hospital characteristics 
associated with failure to rescue from 
complications after pancreatectomy. J Am 
Coll Surgeons. 2010;2(3):325–330.  
DOI: 10.1016/j.jamcollsurg.2010.04.025.  

15. Ghaferi AA, Birkmeyer JD, Osborne NH, 
Dimick JB. Hospital characteristics 
associated with failure to rescue in high 
risk cancer surgery. J Am Coll Surgeons. 
2010;2(3):S97.  

16. Lassen K, Hannemann P, Ljungqvist O, 
Fearon K, Dejong CH, Von Meyenfeldt MF, 
Hausel J, Nygren J, Andersen J, Revhaug 
A. Patterns in current perioperative 
practice: survey of colorectal surgeons in 
five northern European countries. BMJ. 
2005;2(7505):1420–1421.  
DOI: 10.1136/bmj.38478.568067.AE.  

17. Haynes AB, Weiser TG, Berry WR, Lipsitz 
SR, Breizat AH, Dellinger EP, Herbosa T, 
Joseph S, Kibatala PL, Lapitan MC, Merry 
AF, Moorthy K, Reznick RK, Taylor B, 
Gawande AA. Safe Surgery Saves Lives 
Study Group: A surgical safety checklist to 
reduce morbidity and mortality in a global 
population. New Eng J Med. 2009;2(5): 
491–499.  



 
 
 
 

Kadry et al.; JPRI, 33(51B): 253-261, 2021; Article no.JPRI.76735 
 
 

 
259 

 

DOI: 10.1056/NEJMsa0810119.  
18. De Vries EN, Prins HA, Crolla RM, den 

Outer AJ, van Andel G, van Helden SH, 
Schlack WS, van Putten MA, Gouma DJ, 
Dijkgraaf MG, Smorenburg SM, 
Boermeester MA. SURPASS Collaborative 
Group. Effect of a comprehensive surgical 
safety system on patient outcomes. New 
Eng J Med. 2010;2(20):1928–1937.  
DOI: 10.1056/NEJMsa0911535.  

19. Enhanced Recovery Programme.  . [ 
Avaialble:http://www.institute.nhs.uk/quality
_and_service_improvement_tools/quality_
and_service_improvement_tools/enhanced
_recovery_programme.html]  

20. Kehlet H. Fast-track colorectal surgery. 
Lancet. 2008;2(9615):791–793.  
DOI: 10.1016/S0140-6736(08)60357-8.  

21. Spanjersberg WR, Reurings J, Keus F, 
Van Laarhoven CJ. Fast track surgery 
versus conventional recovery strategies for 
colorectal surgery. Cochrane Database 
Syst Rev. 2011;2:CD007635.  

22. Grocott MP, Martin DS, Mythen MG. 
Enhanced recovery pathways as a way to 
reduce surgical morbidity. CurrOpinCrit 
Care. 2012;2(4):385–392.  
DOI: 10.1097/MCC.0b013e3283558968.  

23. Malviya A, Martin K, Harper I, Muller SD, 
Emmerson KP, Partington PF, Reed MR. 
Enhanced recovery program for hip and 
knee replacement reduces                  
death rate. Acta Orthop. 2011;2(5):       
577–581.  
DOI: 10.3109/17453674.2011.618911.  

24. Pearse R, Dawson D, Fawcett J, Rhodes 
A, Grounds RM, Bennett ED. Early goal-
directed therapy after major surgery 
reduces complications and duration of 
hospital stay. A randomised, controlled trial 
[ISRCTN38797445] Crit Care. 
2005;2(6):R687–R693.  
DOI: 10.1186/cc3887.  

25. Wakeling HG, McFall MR, Jenkins CS, 
Woods WG, Miles WF, Barclay GR, 
Fleming SC. Intraoperative oesophageal 
Doppler guided fluid management shortens 
postoperative hospital stay after major 
bowel surgery. Br J Anaesth. 
2005;2(5):634–642.  
DOI: 10.1093/bja/aei223.   

26. Sinclair S, James S, Singer M. 
Intraoperative intravascular volume 
optimisation and length of hospital stay 
after repair of proximal femoral fracture: 
randomised controlled trial. BMJ. 
1997;2(7113):909–912.  

DOI: 10.1136/bmj.315.7113.909.  
27. Giglio MT, Marucci M, Testini M, Brienza 

N. Goal-directed haemodynamic therapy 
and gastrointestinal complications in major 
surgery: a meta-analysis of randomized 
controlled trials. Br J Anaesth. 
2009;2(5):637–646.  
DOI: 10.1093/bja/aep279.   

28. Hamilton MA, Cecconi M, Rhodes A. A 
systematic review and meta-analysis on 
the use of preemptive hemodynamic 
intervention to improve postoperative 
outcomes in moderate and high-risk 
surgical patients. AnesthAnalg. 
2011;2(6):1392–1402.  
DOI: 10.1213/ANE.0b013e3181eeaae5.  

29. Epidural anaesthesia and analgesia and 
outcome of major surgery: a randomised 
trial. Rigg JR, Jamrozik K, Myles PS, 
Silbert BS, Peyton PJ, Parsons RW, 
Collins KS, MASTER Anaethesia Trial 
Study Group. Lancet. 2002; 
359(9314):1276-82. 

30. Edbrooke D, Hibbert C, Corcoran M. 
Review for the NHS Executive of Adult 
Critical Care Services: An International 
Perspective. Sheffield, UK: Medical 
Economics and Research Centre;         
1999.  

31. Wunsch H, Angus DC. Yearbook of 
Intensive Care and Emergency Medicine. 
New York, NY: Springer-Verlag; 2006. 
International comparisons of intensive 
care: understanding the differences;786–
793.  

32. Halpern NA, Pastores SM, Greenstein RJ. 
Critical care medicine in the United States 
1985–2000: an analysis of bed numbers, 
use, and costs. Crit Care Med. 
2004;32:1254–1259.  

33. Kelley MA, Angus D, Chalfin DB, Crandall 
ED, Ingbar D, Johanson W, Medina J, 
Sessler CN, Vender JS. The critical care 
crisis in the United States: a report from 
the profession. Chest. 2004;125:1514–
1517.   

34. Chalfin DB, Cohen IL, Lambrinos J. The 
economics and cost-effectiveness of 
critical care medicine. Intensive Care Med. 
1995;21:952–961.  

35. Hensher M, Edwards N, Stokes R. 
International trends in the provision and 
utilisation of hospital care. BMJ. 
1999;319:845–848.   

36. Celis-Rodriguez E, Rubiano S. Critical care 
in Latin America: current situation. Crit 
Care Clin. 2006;22:439–446.  



 
 
 
 

Kadry et al.; JPRI, 33(51B): 253-261, 2021; Article no.JPRI.76735 
 
 

 
260 

 

37. Bhagwanjee S. Critical care in Africa. Crit 
Care Clin. 2006;22:433–438.  

38. World Health Organization: The World 
Health Report (2006): Overview 
Avaialble:http://www.who.int/whr/2006/over
view/en/index.html 

39. Dunser MW, Baelani I, Ganbold L. A 
review and analysis of intensive care 
medicine in the least developed    
countries. Crit Care Med. 2006;34:     
1234–1242.  

40. Robert R, Coudroy R, Ragot S, Lesieur O, 
Runge I, Souday V, Desachy A, Gouello 
JP, Hira M, Hamrouni M, Reignier J. 
Influence of ICU-bed availability on ICU 
admission decisions. Ann Intensive Care. 
2015 Dec;5(1):55.  
DOI: 10.1186/s13613-015-0099-z. Epub 
2015 Dec 30. PMID: 26714805; PMCID: 
PMC4695477.  

41. Angus DC, Kelley MA, Schmitz RJ, White 
A, Popovich J. For the Committee on 
Manpower for Pulmonary and Critical Care 
Societies (COMPACCS) Current and 
projected workforce requirements for care 
of the critically ill and patients with 
pulmonary disease: can we meet the 
requirements of an aging population? 
JAMA. 2000;284:2762–2770.  
DOI: 10.1001/jama.284.21.2762.  

42. Rhodes A, Ferdinande P, Flaatten H, 
Guidet B, Metnitz PG, Moreno RP. The 
variability of critical care bed numbers in 
Europe. Intensive Care Med. 
2012;38:1647–1653.  
DOI: 10.1007/s00134-012-2627-8.  

43. Garrouste-Orgeas M, Montuclard L, Timsit 
JF, Reignier J, Desmettre T, Karoubi P, et 
al. Predictors of intensive care unit refusal 
in French intensive care units: a multiple-
center study. Crit Care Med. 2005;33:750–
755.  
DOI:10.1097/01.CCM.0000157752.26180.
F1.   

44. Annane D, Diehl JL, Drault JN et al. 
Reanimation. 2012;22(Suppl 3):ppHS2-
HS23.  

45. Task Force of the American College of 
Critical Care medicine society of critical 
care medicine guidelines for intensive care 
unit admission, discharge, and triage. Crit 
Care Med. 1999;27:633–638.  
DOI: 10.1097/00003246-199903000-
00048.  

46. Robert R. Admission enréanimation. In: 
Boles JM, Bolaert PE, Jaeger A, 
Offenstadt G, Saulnier F, Wolff M, Zeni F, 

editors. Principes de reanimation. 2. Paris: 
Masson; 2009;1890.  

47. Azoulay E, Pochard F, Chevret S, 
Vinsonneau C, Garrouste M, Cohen Y, et 
al. Compliance with triage to intensive care 
recommendations. Crit Care Med. 
2001;29:2132–2136.  
DOI: 10.1097/00003246-200111000-
00014.  

48. Nuckton TJ, List ND. Age as a factor in 
critical care unit admissions. Arch Intern 
Med. 1995;155:1087–1092. doi: 
10.1001/archinte.1995.00430100123014.  

49. Vincent JL. Forgoing life support in 
western European intensive care units: the 
results of an ethical questionnaire. Crit 
Care Med. 1999;27:1626–1633.  
DOI: 10.1097/00003246-199908000-
00042.  

50. Sprung CL, Geber D, Eidelman LA, Baras 
M, Pizov R, Nimrod A, et al. Evaluation of 
triage decisions for intensive care 
admission. Crit Care Med. 1999;27:1073–
1079.  
DOI: 10.1097/00003246-199906000-
00021.  

51. Iapichino G, Corbella D, Minelli C, Mills 
GH, Artigas A, Edbooke DL, et al. Reasons 
for refusal of admission to intensive care 
and impact on mortality. Intensive Care 
Med. 2010;36:1772–1779.  
DOI: 10.1007/s00134-010-1933-2.  

52. Stelfox HT, Hemmelgarn BR, Bagshaw 
SM, Gao S, Doig CJ, Nijssen-Jordan C, et 
al. Intensive care unit bed availability and 
outcomes for hospitalized patients with 
sudden clinical deterioration. Arch Intern 
Med. 2012;172:467–474.  
DOI: 10.1001/archinternmed.2011.2315.  

53. Singer DE, Carr PL, Mulley AG, Thibault 
GE. Rationing intensive care-physician 
responses to a resource shortage. N Engl 
J Med. 1983;309:1155–1160.  
DOI: 10.1056/NEJM198311103091905.  

54. Strauss MJ, LoGerfo JP, Yeltatzie JA, 
Temkin N, Hudson LD. Rationing of 
intensive care unit services: an everyday 
occurrence. JAMA. 1986;255:1143–1146.  
DOI:10.1001/jama.1986.03370090065021.  

55. Chrusch CA, Olafson KP, McMillan PM, 
Roberts DE, Gray PR. High occupancy 
increases the risk of early death or 
readmission after transfer from intensive 
care. Crit Care Med. 2009;37:2753–2758.  
DOI: 10.1097/CCM.0b013e3181a57b0c.  

56. Reignier J, Dumont R, Katsahian S, 
Martin-Lefevre L, Renard B, Fiancette M, 



 
 
 
 

Kadry et al.; JPRI, 33(51B): 253-261, 2021; Article no.JPRI.76735 
 
 

 
261 

 

et al. Patient-related factors and 
circumstances surrounding decisions to 
forego life sustaining treatment, including 

intensive care unit admission refusal. Crit 
Care Med. 2008;36:2076–2083.  
DOI: 10.1097/CCM.0b013e31817c0ea7.  

 
© 2021 Kadry et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/76735 

http://creativecommons.org/licenses/by/4.0

