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Abstract 

 Cellulitis is an acute, spreading pyogenic inflammation of the dermis and subcutaneous tissue, usually 

complicating a wound, ulcer, or dermatosis. Inappropriate diagnosis of cellulitis is a problem and would need 

prospective rather than retrospective studies to quantify the extent. There is one national guideline for the m

anagement of patients with cellulitis. The aim of this study is to determine the validity of Crest guideline in th

e patients with non-facial cellulitis. This prospective cohort study was conducted on all Adult patients with cell

ulites who were admitted at Resole-Akram and Sina emergency department between November 2013 and Jan

uary 2014. Based on admission duration, the patients were randomly divided into two groups including primar

y and secondary outcome, <24-hours or >24-hours admission, respectively. Out of 89 admitted patients, 5

5% were hospitalized over 24 hours and 20% of them had significant systemic symptoms. The most patients 

(n= 42) had either systemically ill or systemically well or class II followed by classes I (n=28), III (n=18), an

d IV (n=1). There was significant relevancy between age, fever, PR, infected organ, leukocytosis, diabetes m

ellitus, IUDA, human bite, and primary outcome. 

 In conclusion, factors associated with admission were age, presence of multiple comorbid conditions, 

diabetes mellitus, human bite, IUDA, infected organ, leukocytosis and fever. These results showed that the de

cision in the emergency department was mostly the same as Crest guideline and the prospection of admission 

and discharge of these patients was almost according to the educations of Crest guideline. 

Corresponding author: 

Dr. Samaneh Abiri, Department of Emergency, Iran University of Medical University, Tehran, Iran.   

samaneh.abiri@gmail.com  Tel: 0098216653234  Fax: 0098216653230 

Key Words: cellulites, department of emergency, Crest Guideline, hospitalization, discharge  

Received Nov 04, 2015 ;     Accepted May 31, 2016;     Published Jun 03, 2016 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=34
http://dx.doi.org/10.14302/issn.2471-2175.jdrt-15-836


 

 

Freely Available Online 

www.openaccesspub.org  |  JDRT    CC-license            DOI : 10.14302/issn.2471-2175.jdrt-15-836            Vol-1 Issue 2 Pg. no.-  6  

 Introduction 

 Cellulitis is an acute, spreading pyogenic 

inflammation of the dermis and subcutaneous tissue, 

usually complicating a wound, ulcer, or dermatosis. It is 

a common medical condition taking up a large number 

of occupied bed days in acute hospitals [1]. 

 Streptococcus pneumonia is the most common 

germ of cellulites [2]. Cellulitis must be differentiated 

from oedema with blisters, lower leg eczema, acute 

venous problems including thrombophlebitis, deep 

venous thrombosis, and liposclerosis, and vasculitis 

[3,4]. Inappropriate diagnosis of cellulitis is a problem 

and would need prospective rather than retrospective 

studies to quantify the extent. The distinctive features, 

including the anatomical location of cellulitis and the 

patient's medical and exposure history, should guide 

appropriate treatment [1]. There is one national 

guideline for the management of patients with cellulitis. 

The Clinical Resource Efficiency Support Team (CREST) 

guideline present to evaluate patient with cellulites, the 

guideline indicators have been changed over the times 

[5]. These guidelines have been published by the 

CREST, which is a small team of health care 

professionals established under the auspices of the 

Central Medical Advisory Committee in 1988. The aims 

of CREST are to promote clinical efficiency in the Health 

Service, while ensuring the highest possible standard of 

clinical practice is maintained [5]. 

 There is a relative lack of observational studies 

look at the effects of treating predisposing factors on 

the recurrence of cellulitis. Even though the Crest 

guidelines are much easier to apply in clinical practice, 

their validity has never been proven by a clinical study. 

Revise this guideline seems valuable because of the 

most frequency of cellulites and the large amount of 

expenditure on this issue. Because of higher frequency 

of cellulites, higher Health system expenses, and the 

complications, the aim of this study is evaluation of 

Crest guideline in the patients with cellulitis and provide 

a valid criteria to admit or discharge of patients with 

cellulites in emergency department and improve the 

disease outcome using them, and decreasing the 

complications and patient expenses and finally the 

Health system expenses. 

Material and Methods 

 The Ethics Committee of Iran University of 

Medical Sciences approved the study and author group 

collected written informed consent from all patients. 

This prospective cohort study was conducted on all 

Adult patients with cellulites who were admitted at 

Resole-Akram and Sina emergency department (ED) 

between November 2013 and January 2014. All patients 

with a single painful and restorable molar indicating 

symptomatic irreversible pulpitis (i.e., a history of 

spontaneous pain for a few seconds to several hours, 

pain exacerbating with hot and cold fluids, radiating 

pain, or reproducible pain with cold testing) were 

included in the study. Inclusion criteria were patients 

aged between 18 to 100 who had ED diagnosis of non-

facial cellulites. Patient data inducing age, sex, presence 

of disease including diabetes, sepsis history or insect 

bite, Co-morbidity conditions such as trauma were 

collected. All clinical variables were independently 

recorded by two data abstractors. Based on admission 

duration, the patients were randomly divided into two 

groups including primary and secondary outcome, <24-

hours or >24-hours admission, respectively. All patients 

initially discharged home were tracked for 7 days within 

our hospital and clinic health system to assess for 

repeat ED visits related to the initial presentation. 

Patient data were analyzed using STAT13 analyzer and 

analyzer was blind to patient outcome. Severity was 

assessed and compared with a CREST guideline for the 

management of cellulitis in adults [5]. The significance 

of any differences in adverse outcome by demographic 

variable (age, gender, comorbidity), management 

(appropriate antibiotics) or severity classification 

(CREST) was tested using Fisher’s exact test. Unvaried 
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analysis using ki-square was done for univariate data 

and subsequent multivariate analysis by forward and 

backward multivariate regression model was performed. 

Finally the area under receiver operator characteristic 

curve was reported. 

Results  

 Out of 89 admitted patients, 55% were 

hospitalized over 24 hours and 20% of them had 

significant systemic symptoms. The clinical variables 

included demographic information, medical history, 

physical examination findings, and laboratory results are 

presented in tables 1 and 2. The most patients (n= 42) 

had either systemically ill or systemically well or class II 

followed by classes I (n=28), III (n=18), and IV (n=1) 

(Table. 3). Forty patients were discharged within 24 

hours and other 59 patients admitted in ward. Ninety 

percent of the patients who were classed in mild class of 

Crest guideline underwent outpatient treatment. Seventy 

percent of the CREST class II and all Crest class III or IV 

patients were treated in a Critical Care Unit. No 

significant relationship between primary outcome were 

seen among the patients with respect to gender, 

abscess formation, blood culture, treatment, 

hypertension, cigarette smoking, trauma and foreign 

body (P>0.05) (Table 4). There was significant 

relevancy between age, fever, pulse rate (PR), infected 

organ, leukocytosis, diabetes mellitus, intravenous drug 

abuse (IUDA), human bite, and primary outcome 

(P<0.05) (Table 4). The area under the receiver 

operating characteristic curve was 89%. Ki- square and 

logistic regression were done and significantly relevance 

between primary outcome and Crest guideline criteria 

was confirmed (Fig 1). 

Discussion 

 The primarily aim of this study was to determine 

the validity of Crest guideline in the patients with non-

facial cellulitis. Patients with facial cellulitis were 

excluded due to the potential complexity of these 

infections, proximity to the brain and vital structures, 

and difference in clinical management relative to soft 

tissue infections in other body regions [6]. To our 

knowledge, this is the first prospective study that 

evaluated validity of Crest guideline in clinical 

observations. Our results show that all patients (100%) 

who had Crest guideline symptoms were hospitalized 

and most of the patients without these symptoms were 

discharged. Of the 89 patients initially admitted to the 

hospital, 40 were discharged under 24 hours. There 

were significant agreements between the primary 

outcome and Crest classifications for 96% of patients 

with mild disease or Crest class I. Seventy percent of the 

CREST class II patients and all Crest class III or IV 

patients were hospitalized. In this study, we have 

defined two different patient groups. The first group 

consists of patients who were discharged early (under 

24 hour) without complications (low risk) and who 

accounted for 44.9% of the total. Another group of 

patients with cellulitis were delineated. The largest 

group (55.1% of patients) included those patients 

hospitalized for more than 24 hour. There has recently 

been a trend toward increasing the number of patients 

treated in the outpatient setting [7]. However, the 

decision of whether to discharge or hospitalize a patient 

is difficult and is dependent on multiple factors [8, 9]. 

 Of all the variables assessed in this study, fever 

and leukocytosis were the strongest predictors of 

prolonged admission. It has been demonstrated that 

fever is one potentially important factor (using either 

initial ED vital signs or patient history) in predicting the 

need for inpatient admission for patients presenting with 

nonfacial soft tissue infection [6, 10, 11]. In this study 

patients with leukocytosis was also associated with a 

greater rate of hospital admission than those of had 

normal white blood cell count. This leukocytosis is likely 

reflective of more severe illness [11]. It remains 

uncertain how emergency physicians would use this 

knowledge in the management of patients with skin 

http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journals/index.php?jid=34
http://dx.doi.org/10.14302/issn.2471-2175.jdrt-15-836


 

 

Freely Available Online 

www.openaccesspub.org  |  JDRT    CC-license            DOI : 10.14302/issn.2471-2175.jdrt-15-836            Vol-1 Issue 2 Pg. no.-  8  

Sex Age  Farer Location  Abscess  Leukocytosis History  of  cellulites Artificial joints 

M (59) 
66.30% 

20-100  
Yes (32) 

36% 
UE (9) 

10.10% 
Yes (8)  

9% 
Yes (31) 
34.80% 

Yes (1)  
1.10% 

(1)  
1.1% 

 F 30 
33.70% 

18-90  
No (57) 

64% 
LE (80) 
89.90% 

No (81) 
91% 

No (58) 
65.20% 

No (88)  
98.90% 

(88)  
98.9% 

Table 1. Characteristics of patients presented to the emergency department with cellulites 

UE: Upper extremity         M: male        LE: lower extremity       F: female 

Medical history Frequency Percentage 

Diabetes Mellitus + (35), - (54) + (39.9%), - (60.7%) 

Hypertension  + (13), - (76) + (14.6%), - (85.4%) 

Smoking  + (27), - (62) + (30.3%), - (69.7%) 

IUDA  + (9), - (80) + (10.1%), - (89.9%) 

Surgery history of infected extremity + (1), - (88) + (1.1%), - (98.9%) 

Trauma + (20), - (69) + (22.5%), - (77.5%) 

Human bite  + (1), - (88) + (1.1%), - (98.9%) 

Insect or animal bite  + (2), - (87) + (2.2%), - (97.8%) 

Deep vein thrombosis  + (1), - (88) + (1.1%), - (98.9%) 

Foreign body  + (4), - (85) + (4.5%), - (95.5%) 

History of cellulitis  + (1), - (88) + (1.1%), - (98.9%) 

Artificial joint + (1), - (88) + (1.1%), - (98.9%) 

Table 2. frequency and percentage of patients based on medical history  

IUDA: intravenous drug abuse 

Percent Number Classification of all patients 

31.46 28 cases 

Discharge(27)/admission(1) 

Patients who had no signs of systemic toxicity or class I 

47.19 42 cases 

Discharge(13)/admission(29) 

Patients who had either systemically ill or systemically well 
or class II 

20.22 18 cases 

Admission (18) 

Patients who had a significant systemic upset or class III 

1.13 1 case 

Admission (1) 

Patients who had sepsis syndrome 

Table 3. Severity of Patients According to Crest Guideline 
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Variables P value OR (CI 95%) 

Age 0.007 1.04 

Sex 0.829 1.1 

Fever 0 0.033 

PR 0 1.08 

Infected organ 0.02 3.46 

Blood culture 0.34 1.22 

Abscess formation 0.25 0.377 

Leukocytosis 0 0.0608 

Treatment 0.423 2.075 

Diabetes mellitus 0 0.159 

Hypertension 0.101 0.316 

IUDA 0. 017 0.782 

Trauma 0 3.12 

Human bite 0.131 0.219 

Animal or insect bite 0 2.206 

Foreign body 0.43 0.793 

Table. 4. multivariate model for primary outcome 

Fig. 1. Ki- square  and  logistic  regression  showed  significantly  relevance  between  primary  out 

come  and  Crest  guideline  criteria. 
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infections or celliltis. However, Volz et al. (2013) 

suggested that leukocytosis is an important factor 

effective on primary outcome of patients with cellulitis 

[12]. 

 Other variables which might intuitively be 

associated with a higher likelihood of admission such as 

diabetes (DB), age, PR, infected organ, IUDA, human 

bite, advanced age were significantly associated with 

admission. These findings are in similar to previous 

studies [10, 13]. It has been demonstrated that patients 

with diabetes, the elderly and patients with peripheral 

vascular disease are at high risk of morbidity and 

mortality [14]. Most of the patients (70%) who had co-

morbidity or other conditions were admitted. These 

results are supported to previous study reported by 

Marwick et al [15]. Carratala et al (2003) also suggested 

that co-morbid conditions increase the risk of 

complications in adults patients hospitalized for 

infectious cellulitis. Unlike prior study evaluating 

hospitalized patients with cellulitis found females to be 

associated with earlier discharge and a lower risk of 

death [16], there was no significant relationship 

between primary outcomes among the patients with 

respect to gender. 

 In conclusion, age, presence of multiple 

comorbid conditions, DB, human bite, IUDA, infected 

organ, leukocytosis and fever were factors associated 

with admission of patients with non-facial cellulitis. 

These findings can be used to stratify patients with 

acute cellulitis according to risks for complications and 

mortality and may be helpful when deciding the most 

appropriate means of care, i.e. outpatient treatment or 

hospitalization. These results showed that the decision in 

the emergency department was mostly the same as 

Crest guideline and the prospection of admission and 

discharge of these patients was almost according to the 

educations of Crest guideline. 
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