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Abstract
Background: Due to the need of patients to the intensive care unit (ICU) for receiving medical and nursing
services, these services should be provided in a timely manner. This study aimed to develop the clinical
guidelines for admission criteria of intensive care unit.
Materials and Methods: This study was observational type study was conducted for nine months in 2015
based on a three-step process of adoption of clinical guidelines including planning, adoption and finalization.
After conducting systematic searches, the quality of retrieved clinical guidelines was evaluated by experts from
policy makers in the admission of patients in the ICU. Finally, the ultimate version of the guideline was
developed after reviewing and organizing expert panel sessions.
Results: The criteria for accepting patients were presented in form of seven clauses based on the neurological
status, cardiovascular status, respiratory status, water and electrolyte disorders, gastrointestinal disturbances,
endocrine disorders, surgery and postoperative care.
Conclusion: One of the most important factors of creating demand inducing to the patients is the lack of
clinical guidelines. It is recommended that departmental doctors should apply the mentioned clinical guidelines
in order to make the resources of the intensive care unit more effective.
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Introduction

services. If these services are not provided in a timely
manner, serious problems will be occurred such as
increasing mortality and disability, an increase in the
average length of hospitalization and increasing the

Intensive Care Unit (ICU) is a place in which the
patients are in dire need of medical and nursing
NBM
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costs1. Although the intensive care units cover a
small part of the hospital, they use the bulk of
hospital costs2. However, not all patients in the
intensive care unit will necessarily benefit from this
department, and for some will only lead to a more
comfortable death3.
Studies have shown that some patients in the
intensive care unit do not really need special care,
they only need more frequent monitoring of vital
signs or nursing care than the general population4.
Therefore, in order to benefit from these costly
resources, the intensive care unit should be preserved
for those patients who have a reversible medical
condition and acceptable prospects of real recovery.
Accordingly, the purpose of this study was the
establishment of the clinical guidelines of admission
criteria in the intensive care unit in a teaching
hospital in Tehran in order to achieve an evidencebased clinical guideline based on needs, health
conditions and hospital policies.

of American Association of Intensive Care7,
Admission Policy in the ICU of NHS Care
Department8”. In order to select the most valid and at
the same time the most appropriate clinical guide, the
panel of experts was consisted of seven people
including two anesthetists, two gastroenterologists, a
hematologist and two senior healthcare management
specialists.
The formal validity and content validity guideline
confirmed by experts panel. Reliability was test-retest
method.
For assessment of guideline components & their
prepare adoption 2 indices were selected and each
guideline components was assessed based on these 2
indices. They were CVI (Content Validity Index) and
CVR (Content Validity Ratio).
The final version of the clinical guidelines was
developed after reviewing the texts of the clinical
guidelines and the comments of the panel members
and considering the criteria for admission in the ICU
of the educational hospital. The final version of the
developed clinical guidelines was sent to the hospital
headquarters in a letter for ethical considerations,
designed and reviewed in Medical Ethics Committee.
After approval by the Medical Ethics Committee, a
clinical guide was provided by the head of the hospital
to the head of the intensive care unit.

Methods
This study was observational study. In the first step,
reviewing the literature was done through searching
in specific websites of clinical guidelines including:
 Agency for Research and Quality of Health Care
and National Guidance (www.guideline.gov)
 International Network of Clinical Guidelines
(www.g-i-n.net)
 National Institutes of Health and Medical
Excellence (www.nice.org.uk)
 National Association for Health and Medical
Research (www.nhmrc.gov.au)
 New
Zealand
Clinical
Guides
(www.health.govt.nz)
 The Scottish Intercollegiate Guidelines Network
(SIGN; www.sign.ac.uk).
The researcher performed the primary screening of
clinical guidelines based on criteria such as English
language, availability of the full version of the guides
and their credibility. This way, he gave the following
guides as valid credentials to the experts for
reviewing: “The Clinical Guide of Admission
Criteria and Triage in the ICU of American
Association of Intensive Care5, Clinical Guide of
Admission Criteria and Dispensing of the ICU of
Minerva Anesthesiology Society6, Suggestions of
Clinical Guide for the End of Patient Care in the ICU
NBM
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Results
The experts confirmed the formal validity of the tool.
Then with the opinion of 20 experts (two groups of ten
individuals including professors of anesthesia,
hematology, gastroenterology and professors in the
management of health services in several parts of the
hospital and a number of colleagues at the university
headquarters), the content validity was evaluated
through calculating the CVI and CVR indices. CVR
above 0.33 and CVI above 0.7 confirmed the item
according to Lawshe table (9).If these indicators were
not in the scope of approval, the relevant item would
be reviewed once; in case of non-supply, the permitted
CVI and CVR would be removed from the set of
items.
Reliability of the tool was measured by the comments
of those 20 experts using test-retest method.
Cronbach's alpha 0.895 and the correlation coefficient
0.85 were a sign of high reliability. Spearman Brown's
93
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internal consistency coefficient was 0.18, indicating
the inner consistency of the tool.
The guidance target group were the patients admitted
to the ICU of the desired hospital during the first 9
months in 2015 (639 patients) who had the priority of
admission based on the criteria contained in the
clinical guides. Users of the guide were the doctors
of the intensive care unit.
Patients with one of the following conditions needed
to be admitted to the intensive care unit (annex1 to
the article)
Patients with priority 1, 2 and 3 were admitted to the
intensive care unit, and patients with priority 4 were
not suitable for admission due to the lack of beds in
the intensive care unit:
Priority 1: Patients with hemodynamic instability
requiring comprehensive treatment and monitoring,
so that they cannot be performed outside of the ICU.
These treatments include respiratory support,
continuous infusion of vasoactive drugs, and the like.
These patients do not have any limits on the extent of
the treatments they should receive and need
emergency hospitalization in the ICU. Examples of
these patients include post-operative patients or acute
respiratory failure that requires mechanical
ventilation and shock.
Priority 2- These are patients with high risk of
sudden and worsening situations, who require
comprehensive and invasive monitoring and
potentially need immediate intervention. Examples
are patients with concomitant chronic diseases that
are prone to acute internal illness or surgery. There
are no therapeutic restrictions for this category of
patients either.
Priority 3- This category includes instable patients
who are very sick and have little chance of recovery
due to the underlying illness or the nature of their
acute illness. These patients may receive extensive
treatments for their acute illness, but therapeutic
efforts will come with a few results. Examples of
these patients include those with metastatic
malignancies that are infected, such as cardiac
tamponade or airway obstruction.
Priority 4 - These patients are not normally eligible
for admission to the ICU. Examples of these patients
include patients with irreversible illness and the last
stage of death such as sever irreversible brain
NBM

injuries, Irreversible multi-organ failure, metastatic
cancers that did not respond to chemotherapy or
radiotherapy (except for patients who are on a specific
treatment protocol), patients who can decide to attend
in the ICU and do not accept it, patients with cerebral
dysfunction that are not donors, vegetative patients
and patients who are permanently unconscious.
Admission of these patients should be based on an
individual condition, under unconventional conditions
and under the supervision of the supervisor of the ICU.
The status of patients admitted to the care unit should
be reviewed continuously and the patients who need
ICU no more should be determined.
In the two following conditions, the patient can be
discharged from the ICU:
1) When the physiological condition of the patients
has stabilized and there is no more need for
monitoring and care of the ICU.
2) When the physiological state of patients has
worsened and there is no more planning for active
interventions, (examples of these patients are similar
to those with priority 4 in the intensive care unit).

Discussion
Studies reported that the highest mortality rate in the
ICU was in the first-fourth days and the lowest
mortality rate had been occurred two weeks after
hospitalization10. This indicates that all diagnostic
treatments in the ICU should be provided in the first
days for patients. Therefore, the necessity of receiving
timely and appropriate services for these patients
emphasizes the need for sufficient beds for the ICU
and suitable equipment and qualified personnel.
It should be noted that both long-term and short-term
and unnecessary hospitalization in the ICU is costly; it
is like a burden on patients and their families, which
also affects the society and health system in a broader
view11.
Unfortunately, the indication of admission to the ICU
has been defined much general and it is difficult to
recognize whether a patient will really benefit from
special cares. This has led to inappropriate and nonoptimal use of equipment and beds in the ICU12.
Since direct use of the best evidences in terms of care
in this research is a time-consuming and difficult
process for health workers, the clinical practice guides
are applied as a facilitating tool for this purpose13.
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Evidence-Based Clinical Practice Guides include
suggestions and recommendations that are
formulated in a systematic way. They help decisionmakers in terms of care and patients for appropriate
health care in specific clinical situations14.
Clinical practice guides are developed and applied as
an essential tool for improving the quality of health
care, promoting the outcomes of the disease,
decreasing diversity in clinical performance,
reducing costs and measuring the staff
performance15,16.
Compilation of clinical guidelines is a complicated
process and time consuming and requires many
resources. For this reason, it is recommended that the
process of adaptation be conducted in developing
countries in order to achieve adaptation clinical
guidelines15.
The adaptation process of guidelines is a systematic
approach for converting the produced guides in
specific cultural contexts into usable guides in other
environments and conditions. This makes the guides
suitable for specific situations of a country, region
and hospital17. The adaptation of existing clinical
guidelines can prevent reworking, save resources and
increase the efficiency of guides17,18.
The research results and, consequently, the
organizations suggest the use of clinical guides in
this process19,20. For the patients who need to receive
the ICU services, it is very essential that these
services be provided timely with appropriate quality.
Because these patients are in a critical condition and
if these services are not provided in a timely manner,
the likelihood of death, disease defects and
complications will be raised in them. Thus, it is
essential to distinguish the patients who do not need
special care from truly needed patients. This leads to
plan for services that are more suitable and
assessment of the way resources of the intensive care
unit are used and designing strategies for grading
care services in the ICU with the lowest cost21.
Considering that some performance indicators such
as the bed occupancy rate of the intensive care unit of
the hospital under study in the 9 months of the year
2015 were 96.8%, the average length of stay of
patients was obtained more than four days. Having
reviewed the medical records of patients, some of
patients admitted to the ICU of the hospital were not
NBM

Alizadeh et al.

eligible for the hospitalization. There were patients
with irreversible disease and late stage that care and
accommodation in the ICU do not improve their
disease.
This study demonstrated that admission criteria of
Intensive Care Unit is a document with the aim of
guiding decisions and criteria regarding diagnosis,
management, and treatment in specific areas of
healthcare.
Considering that one of the most important factors in
inducing demand and imposition of unnecessary
services to patients is the lack of clinical guidelines, it
is suggested that departmental doctors use the
mentioned clinical guideline continually in order to
make the resources of intensive care unit more
effective.
Excessive cost of maintaining a patient in the ICU
requires patients to be transferred to other specialized
departments when they are unwilling to receive
treatment in this unit. Ideally, only the patients should
be hospitalized in the ICU who has benefited the most
from the ICU. The patients who are very good or
dying are not candidates of admission in the intensive
care unit.
It seems that with the implementation of the clinical
guidelines, increasing available beds, increasing
elective surgery with a shorter waiting time, better use
of physicians and nurses and, generally, the
performance indicators of the ICU will be improved.
Grando et al. in their study on determining a goaloriented framework for clinical guidelines and
handling medical errors showed that clinical
guidelines help doctors and patients to make decisions
and prepare themselves to do the best of the treatment
process. It would be possible to prevent errors that
occur in abnormal or unpredictable conditions by
creating a framework for clinical guidelines. The
admission would be done based on the indication and
increase the income of health centers22.
Rashidian and Yan studied on developing a model for
the application of clinical guidelines in clinical
services and their effects on the methods of
prescribing drugs by general practitioners. They
provided a simple model for guiding the providers of
clinical services and general practitioners in the
application of clinical guidelines. This model is
summarized in six steps: choosing a clinical problem,
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length of stay in a trauma intensive care unit. Journal of Trauma,
2007. 62: 147-150
3. Rahimzadeh P, TaghipurAnvari Z, and Hassani V. Estimation of
mortality rate of patients in surgical intensive care unit of HazratRasul hospital of Tehran using the APACHE II standard disease
severity scoring system. Hakim Research Journal. 2008;11:228.[persian]
4. Durairaj L, Will J, Torner J, Doebbeling B. Prognostic factors for
mortalityfollowing interhospital transfer to medical intensive care
unit of a tertiary referral center. Crit Care Med. 2003;31(7):1981-6.
5. American College of Critical Care Medicineof the Society of
Critical Care Medicine,Guidelines for ICU Admission, Discharge,
and Triage; 1999.
6. Albani, A. Biella, C, Barbisan. Treviso Diocese. M. Florence. P.
Genoa, A. Conti,G.& et al.SIAARTI guidelines for admission to and
discharge from Intensive Care Units and for the limitationof treatment
in intensive care minervaanestesiol. 2003;69:101-18.
7. Truog RD, Cist AF, Brackett SE, Burns JP, Curley MA, Danis M,
DeVita MA, Rosenbaum SH, Rothenberg DM, Sprung CL, Webb
SA, Wlody GS, Hurford WE. Recommendations for end-of-life care
in the intensive care unit: the Ethics Committee of the Society of
Critical Care Medicine. Crit Care Med 2001 Dec;29 (12):2332-48.
8. GerardoCarino, MD.policy and procedures Intensive Care Unit
Admission. NHS. 2006;18-9.
9. Ansarifar A, Soori H, AkbarzadehBagheban A, Movaheddi M.
Validity & Reliability Assessment of Persian Version of Core Section
of the Behavioral Risk Factor Surveillance System (BRFSS)
Questionnaire. Iranian Journal of Epidemiology 2013; 9(1): 1-10.
10. Chen YC, Lin SF, Liu CJ, Jiang DD&et al. Risk factors for
intensive care unit mortality in critically illpatients. J Formos Med
Assoc. 2001;100(10):656-61.
11. Hassan A, et al. Clinical outcomes in patients with prolonged
intensive care unit length of stay after cardiac surgical procedures.
Ann Thorac Surg. 2012;93:565-9.
12. Morales IJ, Peters SG, Afessa B. Hospital mortality rate and
length of stay in patients admitted at night to the intensive care unit.
Crit Care Med. 2003,31(3):858-63.
13. Koh SS, Manias E, Hutchinson AM, Donath S, Johnston L.
Nurses' perceived barriers to the implementation of a Fall Prevention
Clinical Practice Guideline in Singapore hospitals. BMC Health Serv
Res. 2008;8:105.
14. House E. Sign 50: A guideline developer’s handbook. Edinburgh:
Scottish Intercollegiate Guidelines Network. 2008; P. 2.
15. Attia A. Adaptation of international evidence based clinical
practice guidelines: The ADAPTE process. Middle East Fertility
Society Journal. 2013;18(2):123-6.
16. Goud R, Hasman A, Strijbis AM, Peek N. A parallel guideline
development and formalization strategy to improve the quality of
clinical practice guidelines. Int J Med Inform. 2009;78(8):513-20.
17. The ADAPTE Collaboration. Guideline adaptation: A resource
toolkit. Available at: http://www.gi-n.net/document-store/workinggroups-documents/adaptation/adapte-resource-toolkitguidelineadaptation-2-0.pdf. Accessed December 15, 2009.
18. Fervers B, Burgers JS, Haugh MC, Latreille J, Mlika-Cabanne N,
Paquet L, et al. Adaptation of clinical guidelines: literature review
and proposition for a framework and procedure. Int J Qual
HealthCare. 2006;18(3):167-76.

selecting clinical guidance, identifying the influential
people, detecting organizational variables, planning
and implementing a specific strategy for applying the
clinical guidelines and reviewing the results of
applying clinical guidelines. This model was a good
framework for planning clinical guidelines and
identifying the barriers of the application path. It also
explains some of the causes that make a difference in
the use of various clinical guidelines23.
Studies conducted on the obstacles to the use of
clinical guidelines of organizational constraints and
lack of knowledge have identified the guidance
recommendations as environmental factors and the
ambiguity in the recommendations as a factor related
to clinical guidelines. Therefore, it seems that the
support of policy makers and health workers and
training the health system staff towards familiarity
with evidence-based performance and the importance
of its’ application is an essential step for the
implementation of clinical guidelines and then
eliminating knowledge breaks and improving the
quality of services.

Conclusion
This clinical practice guideline developed based on
evidence can guide admission criteria of ICU a
process in clinical practice. Criteria were adopted
that define patients who are optimal candidates for
management in an intensive care unit. These
recommendations
provide
a
comprehensive
framework to guide practitioners in making informed
decisions during the admission process as well as in
resolving issues of non-beneficial treatment and
rationing.
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Annex1: Clinical Guidelines for Admission Criteria of Intensive Care Unit.
Neurologic Conditions:
1- Acute change in mental status that is perceived as life-threatening
2- Coma: metabolic, toxic, or anoxic
3- CNS( Central Nervous System)
4- Status epilepticus
5- Acute stroke with altered mental status
6- Brain dead or potentially brain dead patients
Cardiovascular:
1- Dissecting aortic aneurysms
2- Acute congestive heart failure with respiratory failure and/or requiring hemodynamic support
3- Hypertensive emergencies
4- Cardiac tamponade or constriction with hemodynamic instability
5- S/P cardiac arrest
6- Arterial occlusion with limb ischemia at rest
Pulmonary System:
1- Acute respiratory failure requiring ventilator support
2- Chronic Obstructive Pulmonary Disease
3- Massive hemoptysis
4- Respiratory failure with imminent intubation
5- The need for respiratory nursing care that is not available in all wards
6- Patients admitted to the hematology, oncology and digestive departments where their respiratory state has worse
Fluid and Electrolyte Disorders:
1- Hypovolemia with hemodynamic instability
2- Life-threatening electrolyte and acid-base abnormalities
3- Acute renal failure with potential need for dialysis
4- Any condition that requires hemofiltration or emergent hemodialysis
Gastro intestinal Disorders:
1- Life threatening gastrointestinal bleeding including hypotension, angina, continued bleeding, or with comorbid
conditions
2- Fulminant hepatic failure
3- Severe pancreatitis
4- Esophageal perforation with or without mediastinitis
5- Sever Sepsis
6- IBD(Inflammatory bowel disease)
Endocrine Disorder:
1- Diabetic ketoacidosis complicated by hemodynamic instability, altered mental status, respiratory insufficiency, or
severe acidosis.
2- Thyroid storm or myxedema coma with hemodynamic instability
3- Hyperosmolar state with coma and/or hemodynamic instability
4- Adrenal crises with hemodynamic instability
5- Severe hypercalcemia with altered mental status, requiring hemodynamic monitoring

NBM

97

Novelty in Biomedicine 2018, 2, 92-8

Alizadeh et al.
6789-

Adopting Clinical Guidelines for Admission Criteria of Intensive Care Unit …
Hypo or hypernatremia with seizures, altered mental status
Hypo or hypermagnesemia with hemodynamic compromise or dysrhythmias
Hypo or hyperkalemia with dysrhythmias or muscular weakness
Hypophosphatemia with muscular weakness

Vital Sign:
1- HR is less than 40 / min or more than 150 / min
2- Arterial systolic pressure is less than 80 mmHg or 30 mmHg less than the patient's usual pressure
3- Median arterial pressure is less than 60mmHg
4- arterial diastolic pressure greater than 120 mmHg
5- Respiratory rate (RR) greater than 35 breaths per minute
Laboratory values:
1- Serum Na ≤120 meq/L or≥160 meq/L
2- Serum K ≤2.5 meq/L or≥6.5 meq/L
3- PaO2≤50 mmHg
4- PH>7.7 & PH≤7.20
5- Serum glucose≥600 mg/dL
6- Serum calcium≥15 mg/dL
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