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Background: The occurrence of acute respiratory distress syndrome (ARDS) significantly
increases the mortality and morbidity of major burns; there are few laboratory markers that
predict the development of ARDS in severe burns. This study was to investigate the
relationship between complete blood count (CBC) parameters and the incidence of ARDS in
severe burn patients.
Methods: An eight-year retrospective study was performed on 610 severe burn patients who
were admitted to the First Affiliated Hospital of Anhui Medical University and RuiJin Hospital
of Shanghai Jiao Tong University from January 2008 to December 2015. The patients were
divided into two groups based on the development of ARDS. A blood sample was taken at
admission and CBC parameters were examined. Univariate logistic regression analysis was
used to evaluate the risk factors for the development of ARDS.
Results: Of these 610 patients, 143 developed ARDS giving a rate of 23.44%. The percentage of
deep second degree and full thickness burn, inhalation injury and red blood cell distribution
width (RDW) were independently associated with the development of ARDS in severe burn
patients. Every 1% increase in RDW was associated with a 29% increase in the risk to develop
ARDS.
Conclusions: The findings of this study suggest that an elevated RDW is associated with an
increased risk of ARDS and RDW is an independent risk factor in the prediction of ARDS after
severe burns.
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Acute respiratory distress syndrome (ARDS) describes the
severe respiratory dysfunction by refractory hypoxemia and
progressive respiratory distress. ARDS is one of the most
common complications in patients with severe burns and is
closely related to the prognosis of burns. The incidence of
ARDS in severe burn patients was about 20-50% [1], and 33%
of mechanically ventilated burn patients developed ARDS
[2]. During the early phase of severe burn injury, the cause of
ARDS included pneumonia, inhalation lesions, fluid over-
dose and polytrauma [3,4]. It is well established that the
incidence of ARDS is associated with the massive systemic
inflammatory response. The damage of endothelial and
epithelial layers lead to the development of hyaline
membranes in the alveoli, then a large number of acute
inflammatory cells and red blood cells penetrate the alveoli,
which causes deteriorated gas exchange and the lung
parenchyma injury [5].

Despite the fact that mechanic ventilation and fiber
bronchoscopy have significantly improved its outcomes, ARDS
still remains one of the leading causes of death after severe
burn injury, especially those complicated with inhalation
lesions [4]. Early diagnosis and effective treatment of ARDS can
significantly reduce the mortality and improve recovery.
Therefore, it is important that the development of ARDS is
predicted at an early stage in severely burnt patients after
thermal injury.

Complete blood count (CBC) is the most common available
blood test worldwide, even the laboratories with basic
equipment can yield more than 10 measurements. Red blood
cell distribution width (RDW) is one part of the routine blood
parameters and reflects the degree of heterogeneity in
erythrocyte volume. A number of studies have well been
demonstrated that RDW was an independent prognostic
biomarker in patients with coronary disease, severe sepsis,
and septic shock, as well as in critically ill patients [6-8].
However, there was little information regarding RDW in the
prediction of ARDS in severely burned patients. The objective
of this study was to investigate the relationship between RDW
and the incidence of ARDS after severe burns.

2. Materials and methods
2.1. Patients

This is a retrospective study of 652 severe burn patients
admitted to the First Affiliated Hospital of Anhui Medical
University and Rui Jin Hospital of Shanghai Jiao Tong
University between January 2008 and December 2015. The
personal information, baseline demographic data and injury
characteristics of the patients were routinely recorded on the
case history upon admission to the burn center. The severe
burn patients or their close relatives were informed in detail
that their clinical and laboratory data may be used for research
via informed consent forms, which include benefits and risks
of participating, availability of counseling services and volun-
tary participation, and acquired their approval. All methods
were approved by Humanities Subjects Review Committee of
Hefei Anhui Medical University Hospital, Hefei, Anhui, and
implemented in accordance with relevant guidelines and

regulations. The clinical and laboratory data were reviewed
from the paper-based and electric medical records. All data of
the two hospitals were collected by the same team under the
unified standard.

This study included adult (age of 18 years or older)
patients who were diagnosed with severe burn (the total
body surface area>30%), hospitalized within 24h after
injury, accepted standardized fluid resuscitation according
to the Chinese formula (1.5mL/kg body weightxTBSA%
+2000mL dextrose solution), and length of hospital stay
was more than 3 days. Patients with cardiac disease, kidney
disease, or other conditions such as hemolytic anemia, bone
marrow arrest, or other inflammatory diseases were exclud-
ed from the study.

2.2.  ARDS definition

Since most incidences of ARDS occurred within 1 week after
burn injury, the included patients were divided into two
groups: a non-ARDS group, who did not develop ARDS, and an
ARDS group, who did develop ARDS based on the Berlin
definition [9]. Mechanic ventilation was conventionally per-
formed on the patients that developed ARDS to provide
effective gas exchange. All patients were followed-up for up to
90days after injury. The main endpoint was the development
of ARDS.

2.3. Clinical and laboratory parameter

A blood sample was collected on admission and CBC test
included white blood cell (WBC), neutrophils (N), lymphocytes
(L), red blood cell (RBC), hemoglobin, erythrocyte mean
corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration (MCHC),
red blood cell distribution width coefficient of variation (RDW-
CV), and platelet (PLT). All parameters were sampled within
the first 24h after burn injury and the normal reference ranges
were shown in Table 1.

Table 1 - Normal reference range of CBC test parameters.

Laboratory variables Reference range

WBC (x10%/L) 4.0-10.0
Neutrophils (x10%L) 1.40-6.50
Lymphocytes (x10%/L) 1.00-3.30
RBC (x10%/L) 3.50-5.00
Hemoglobin (g/L) 110.0-150.0
MCYV (fL) 80.2-97.7
MCH (pg) 27.3-34.4
MCHC (g/L) 320.0-360.0
RDW (%) 11.00-16.00
PLT (x10%L) 100.0-300.0

Note: WBC, white blood cell count; RBC, red blood cell count; MCV,
mean corpuscular volume; MCH, mean corpuscular hemoglobin;
MCHC, mean corpuscular hemoglobin concentration; RDW, red cell
distribution width; PLT, platelet count.
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2.4. Statistical analysis

Continuous numerical variables were presented as the mean
+standard deviation (SD) and compared using student’s t-test.
Categorical data were presented with frequency (%) and
compared by chi-square test. Univariate logistic regression
analysis was conducted to evaluate the risk factors for the
development of ARDS of severe burn patients. Multivariate
logistic regression was used to estimate the clinical and
laboratory parameters with the ARDS after major burn after
adjustment for potential factors.

3. Results
3.1. Patients

We included 652 patients in the study, among which 610 had
severe burns by removing 41 undesirable patients (32 patients
with burns arealess than 30%, 8 patients with a hospitalization
period of less than 48h and 2 patients with incomplete data
record). A total of 184 patients had inhalation injury. One
hundred and forty-three patients who met the eligibility
criteria and accepted the mechanical ventilation were diag-
nosed with ARDS during hospitalization. Eighty-eight patients
died within 90days due to burns.

3.2. Baseline characteristic

Table 2 shows their baseline characteristics. Patients were
divided into two groups according to ARDS status: The ARDS
group and the non-ARDS group. In the ARDS group, a higher
proportion with a larger %TBSA and a longer length of hospital
stay were found; what’s more, the ARDS group had a higher
mortality rate. During the first week after injury, 72.4% non-
ARDS patients had an operation, while 27.6% of patients for
ARDS group underwent an operation. There was no significant
difference in age or gender between the two groups. While
WBC, neutrophils, lymphocytes, and RDW were significantly
higher in ARDS patients than non-ARDS patients (WBC (22.55
+11.10)x 10%/L vs. (18.4846.93)x10%L, P<0.01; neutrophils
(19.43+9.89) x 10%L vs. (16.00+6.48) x 10%/L, P<0.01; lympho-
cytes (1.74+1.30) x 10%/L vs. (1.36+£0.96) x 10%/L, P<0.01; RDW
(13.63+1.45)% vs. (13.25+0.99)%, P<0.01) (Table 3). No signifi-
cant difference was found in RBC (5.07+0.85) x 10*%/L vs. (5.07
+1.17)x 10*%/L, P>0.05; hemoglobin (154.824+26.90)g/L vs.
(155.37+38.20)g/L, P>0.05; MCV (88.97+5.02) fL vs. (89.03
+5.98) fl, P>0.05; MCH (30.60+:2.04)pg vs. (30.61+2.50)pg,

Table 2 - Baseline characteristics of the patients.

Demographics Severe burn patients

Age (median) 45 (18-75) years
Male 73.4%

LOS (median) 34 (3-219) days
TBSA % (median) 51.7% (30-100%)
Mortality 88%

Note: LOS, length of hospital stay.

P>0.05; MCHC (343.47+11.77)g/L. vs. (343.52+15.66)g/L,
P>0.05; PLT (191.49+70.36)x 10%/L vs. (188.68+116.05)x 10%/
L, P>0.05 between non-ARDS group and ARDS group.

3.3.  Regression analysis for the developed of ARDS

Univariate logistic regression analysis revealed that patients
with higher %TBSA, % deep second degree, % full thickness
burn, WBC, neutrophils, lymphocytes, RDW and inhalation
injury had a significantrisk in the development of ARDS. Every
1% increase in RDW was associated with a 29% increase in the
risk to develop ARDS.

Multivariate logistic regression analysis demonstrated that
% deep 1I degree, % full thickness burn, inhalation injury and
RDW were independent predictors of the development of
ARDS (Table 4). The association of RDW and the development
of ARDS after severe burn injury remained significant after
adjusting for TBSA %, % deep second degree, % full thickness
burn, inhalation injury, surgery during the first week, WBC,
neutrophils, and lymphocytes.

4, Discussion

ARDS is a severe inflammatory disorder of the lung, with the
mortality rate of 30-50% [9-11]. And one of the pathological
change of ARDS is pulmonary edema,which may affect the
value of RDW [12]. The identification of patients at risk of
developing ARDS as well as mortality rate after diagnosing of
the disease are still remaining challenges and has been widely
studied. In recent years, a great deal of clinical and biomarker
parameters were found to be related to ARDS, such as the
levels of plasma profiles of peptidase inhibitor 3, neutrophil
elastase, blood bilirubin level at ICU admission and inhalation
lesions [4,13,14]. However, to our knowledge, there are few
studies on biomarkers related to the development of ARDS
after severe burns. In this study, we found that the RDW is an
independent risk factor for the prediction of ARDS after severe
burn.

RDW, which is affected by iron content, vitamin B12, folic
acid, corpuscular volume, and so on [15], is easily available in
patients and has been identified as a potential biomarker to
categorize individuals at risk for future adverse events [16,17],
especially heart diseases. Allen et al. found that increased
RDW was an independent predictor of mortality in patients
with heart failure [18]. Further, Zhangetal presented that RDW
is a prognostic indicator for patients with heart failure, which
were caused by coronary heart disease and dilated cardiomy-
opathy [19]. One hundred and twenty-eight patients with
hypertension, seventy-four patients with prehypertension
and 36 healthy controls participated by Tanindi et al., and the
study showed that higher RDW values are correlated with
higher systolic and diastolic blood pressures [20]. In lung
diseases, Koma et al. found that RDW was associated with lung
cancer [21] and acute pulmonary embolism, [22] respectively.
The study of Hampole and his coworkers indicated that RDW
was independently associated with death in patients with
pulmonary hypertension [23]. In the study by Alkhatib et al,
there was a 58% mortality rate of ARDS patients who had an
upward trend in RDW while 33% had a downward trend [24].
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Table 3 - Comparison of subjects that did not develop ARDS with subjects that did develop ARDS.

non-ARDS ARDS P value
Demographics
Number of patients 467 143
Age (years) 45.15+16.50 44.59+14.29 0.714
Gender (M/F) 341/126 107/36 0.669
Clinical variables
TBSA % 46.40+15.12 69.10+22.74 0.000
% deep II degree 22.22+13.86 26.48+19.81 0.018
% full thickness burn 14.19+17.20 38.35+£28.59 0.000
Inhalation injury, n (%) 85 (46.2) 99 (53.8) 0.000
Surgery during the first week, n (%) 241 (72.4) 92 (27.6) 0.007
LOS, days 31.69+21.66 41.94+36.22 0.002
Mortality (%) 37 (42.0) 51 (58.0) 0.000
Laboratory variables
WBC (x10%/L) 18.48+6.93 22.55+11.10 0.000
Neutrophils (x10°/L) 16.00+6.48 19.43+9.89 0.000
Lymphocytes (x10%/L) 1.36+0.96 1.74+1.30 0.001
RBC (x10*%/L) 5.07+0.85 5.07+1.17 0.986
Hemoglobin (g/L) 154.82 +26.90 155.37 +38.20 0.872
MCV (fL) 88.97 £5.02 89.03+£5.98 0.907
MCH (pg) 30.60+£2.04 30.61+2.50 0.942
MCHC (g/L) 343.47+11.77 343.52+15.66 0.968
RDW (%) 13.25+0.99 13.63+1.45 0.005
PLT (x10%L) 191.49+70.36 188.68+£116.05 0.784

Note: data are presented as mean =+ SD, or number (%). LOS, length of hospital stay. WBC, white blood cell count; RBC, red blood cell count; MCV,
mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; RDW, red cell distribution
width; PLT, platelet count.

Table 4 - Risk factors associated with the presence of ARDS after severe burn injury.

B SE Wald P value OR 95%CI
Lower Upper
Age (years) —0.002 0.006 0.134 0.714 0.998 0.986 1.010
Male (n) 0.094 0.219 0.183 0.669 1.098 0.715 1.687
TBSA % 0.060 0.006 113.154 0.000 1.062 1.050 1.074
% deep II degree 0.017 0.006 8.031 0.005 1.017 1.005 1.029
% full thickness burn 0.044 0.005 90.769 0.000 1.045 1.036 1.055
Inhalation injury —2.314 0.217 113.389 0.000 0.099 0.065 0.151
Surgery during the first week —0.526 0.198 7.077 0.008 0.591 0.401 0.871
WBC (x10%/L) 0.057 0.012 24.373 0.000 1.059 1.035 1.083
Neutrophils (x10%/L) 0.058 0.013 21.075 0.000 1.060 1.034 1.086
Lymphocytes (x10%L) 0.295 0.086 11.862 0.001 1.343 1.135 1.588
RBC (x10'%/L) 0.002 0.102 0.000 0.983 1.002 0.821 1.223
Hemoglobin (g/L) 0.001 0.003 0.037 0.847 1.001 0.994 1.007
MCV (fL) 0.002 0.018 0.017 0.898 1.002 0.967 1.039
MCH (pg) 0.004 0.044 0.007 0.935 1.004 0.920 1.095
MCHC (g/L) 0.000 0.007 0.002 0.963 1.000 0.986 1.015
RDW (%) 0.258 0.079 10.798 0.001 1.294 1.110 1.510
PLT (x10°L) 0.000 0.001 0.125 0.724 1.000 0.997 1.002

Note: OR, odds ratio; CI, confidence interval.

Our previous study further demonstrated that the ratio of RDW
and PLT was an independent value for burn mortality
prediction at the 3rd and 7th day after injury, which is quite
important for the prognosis of severe burns [25].

As far as we know, this is the first paper to delve into the
relationship between RDW and ARDS after severe burns. These
data come from the First Affiliated Hospital of Anhui Medical

University and Shanghai Rui Jin Hospital, which contained a
relatively large sample size and reliable content. In this large
retrospective study, 610 severe burn patients were classified
into two groups based on the occurrence of ARDS, and the CBC
testwas carried outtofinditsrelationship with ARDS. In orderto
reduce interference with the result, the known risk factors were
adjusted into the univariate and multivariate regression
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analyses. The risk factors including % TBSA, % deep second
degree, % full thickness burn, WBC, neutrophils, lymphocytes,
inhalation injury, which are crucial to the development of ARDS
after severe burns. The ARDS group of patients had a higher
RDW compared with the non-ARDS group of patients after
severe burn injury, while there was no correlation of RBC,
hemoglobin, MCV, MCH, MCHC, PLT to the development of
ARDS. The result of this study that the increase of 1% in RDW
corresponded to the increase of 29% in the risk of developing
ARDS suggested that RDW was anindependent predictor for the
development of ARDS after severe burn.

Nevertheless, we acknowledge several limitations of this
study. First, the value of RDW is not continuous, which may
make the resultless convincing. Second, this study did not rule
out other risk factors, such as race, geography, economic
capacity, and infection. Third, the retrospective nature of the
design limited the research. Although the sample size was
large, consisting of 610 patients, the participants were not
representative of the general population, because the patients
are only from a certain area of China.

5. Conclusion

ARDSis acommon and serious syndrome after a severe burn, and
itis fatal. This study demonstrates therelationship between RDW
and ARDS after severe burn. RDW is an independent predictor of
the development in severe burns, thus we can adjust the
treatment of burn patients according to the value of RDW.

Conflicts of interest

None.

Source of funding

This study was supported by the National Natural Science
Foundation of China (Grant no. 81671877).

Disclosure statement

The authors have nothing to disclose.

Acknowledgement
We would like to thank Mrs Ophelia Bellanfante, a MBBS
student of Anhui Medical University, China for her kindly

review of the paper.

REFERENCES

[1] Lam N, Hung T, Hung D. Acute respiratory distress syndrome
among severe burn patients in a developing country:
application result of the Berlin definition. Ann Burns Fire
Disasters 2018;31:9.

[2] CartottoR,LiZ, Hanna S, Spano S, Wood D, ChungK, et al. The
acute respiratory distress syndrome (ARDS) in mechanically
ventilated burn patients: an analysis of risk factors, clinical
features, and outcomes using the Berlin ARDS definition.
Burns 2016;42:1423-32.

Bersten AD, Edibam C, Hunt T, Moran J, Australian and New

Zealand Intensive Care Society Clinical Trials Group.

Incidence and mortality of acute lung injury and the acute

respiratory distress syndrome in three Australian States. Am]J

Respir Crit Care Med 2002;165:443-8.

Figueira RL, Goncalves FL, Simoes AL, Bernardino CA, Lopes LS,

Castro ESO, et al. Brain caspase-3 and intestinal FABP

responses in preterm and term rats submitted to birth

asphyxia. Braz ] Med Biol Res=Revista brasileira de pesquisas

medicas e biologicas 201649:.

[5] Jozwiak M, Teboul J-L, Monnet X. Extravascular lung water in
critical care: recent advances and clinical applications. Ann
Intensive Care 2015;5:38.

[6] Jo YH, Kim K, Lee JH, Kang C, Kim T, Park H-M, et al. Red cell
distribution width is a prognostic factor in severe sepsis and
septic shock. Am ] Emerg Med 2013;31:545-8.

[7] Bazick HS, Chang D, Mahadevappa K, Gibbons FK, Christopher
KB. Red cell distribution width and all cause mortality in
critically ill patients. Crit Care Med 2011;39:1913.

[8] Tonelli M, Sacks F, Arnold M, Moye L, Davis B, Pfeffer M.
Relation between red blood cell distribution width and
cardiovascular event rate in people with coronary disease.
Circulation 2008;117:163-8.

[9] Ware LB, Matthay MA. The acute respiratory distress
syndrome. N Engl ] Med 2000;342:1334-49.

[10] Bellani G, Laffey JG, Pham T, Fan E, Brochard L, Esteban A, et al.
Epidemiology, patterns of care, and mortality for patients with
acute respiratory distress syndrome in intensive care units in
50 countries. JAMA 2016;315:788-800.

[11] GongMN, Thompson BT. Acute respiratory distress syndrome:
shifting the emphasis from treatment to prevention. Curr
Opin Crit Care 2016;22:21-37.

[12] Patel KV, Ferrucci L, Ershler WB, Longo DL, Guralnik JM. Red
blood cell distribution width and the risk of death in middle-
aged and older adults. Arch Intern Med 2009;169:515-23.

[13] Wang Z, Chen F, Zhai R, Zhang L, Su L, Lin X, et al. Plasma
neutrophil elastase and elafin imbalance is associated with
acute respiratory distress syndrome (ARDS) development.
PLoS One 2009;4:e4380.

[14] ZhaiR,SheuC-C,SuL, GongMN, Tejera-AlvarezP, ChenF,etal.
Serum bilirubin levels on ICU admission are associated with
ARDS development and mortality in sepsis. Thorax 2009;
64:784-90.

[15] Goksugur SB, Demircioglu F. Factors affecting the levels of red
cell distribution width. Eur Rev Med Pharmacol Sci 2015;19:347.

[16] SunX,LuoL,ZhaoX, YeP, DuR. The neutrophil-to-lymphocyte
ratio on admission is a good predictor for all-cause mortality in
hypertensive patients over 80 years of age. BMC Cardiovasc
Disord 2017;17:167.

[17] Felker GM, Allen LA, Pocock SJ, Shaw LK, McMurray JJ, Pfeffer
MA, et al. Red cell distribution width as a novel prognostic
markerin heart failure: data from the CHARM Program and the
Duke Databank. ] Am Coll Cardiol 2007;50:40-7.

[18] AllenLA, Felker GM, Mehra MR, Chiong]JR, Dunlap SH, GhaliJK,
et al. Validation and potential mechanisms of red cell
distribution width as a prognostic marker in heart failure. J
Cardiac Fail 2010;16:230-8.

[19] Zhang Y, Wang Y, Kang J-S, Yu J-X, Yin S-J, Cong X-F, et al.
Differences in the predictive value of red cell distribution
width for the mortality of patients with heart failure due to
various heart diseases. ] Geriatr Cardiol 2015;12:647.

[20] Tanindi A, Topal FE, Topal F, Celik B. Red cell distribution
width in patients with prehypertension and hypertension.
Blood Press 2012;21:177-81.

3

4


http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0005
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0005
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0005
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0005
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0010
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0010
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0010
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0010
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0010
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0015
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0015
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0015
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0015
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0015
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0020
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0020
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0020
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0020
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0020
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0025
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0025
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0025
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0030
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0030
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0030
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0035
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0035
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0035
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0040
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0040
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0040
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0040
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0045
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0045
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0050
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0050
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0050
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0050
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0055
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0055
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0055
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0060
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0060
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0060
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0065
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0065
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0065
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0065
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0070
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0070
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0070
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0070
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0075
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0075
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0080
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0080
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0080
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0080
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0085
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0085
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0085
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0085
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0090
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0090
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0090
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0090
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0095
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0095
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0095
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0095
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0100
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0100
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0100

BURNS 45 (2019) 1158-1163

1163

[21] Koma, Onishi A, MatsuokaH, OdaN, Yokota N, MatsumotoY,
et al. Increased red blood cell distribution width associates
with cancer stage and prognosis in patients with lung cancer.
PLoS One 2013;8:80240.

[22] Zorlu A, Bektasoglu G, Guven FMK, Dogan OT, Gucuk E, Ege MR,
et al. Usefulness of admission red cell distribution width as a
predictor of early mortality in patients with acute pulmonary
embolism. Am ] Cardiol 2012;109:128-34.

[23] Hampole CV, Mehrotra AK, Thenappan T, Gomberg-Maitland
M, Shah SJ. Usefulness of red cell distribution width as a

prognostic marker in pulmonary hypertension. Am J Cardiol
2009;104:868-72.

[24] Alkhatib A, Esteitie R, Price LL, Chang H, LaCamera P.
Trajectory of red cell distribution width (RDW) and in-
hospital mortality in acute respiratory distress syndrome
(ARDS) patients. A53 respiratory failure: risk factors and
outcomes in ARDS: American Thoracic Society; 2016.

p. A1842-A.

[25] Qiu L, Chen C, Li S-J, Wang C, Guo F, Peszel A, et al. Prognostic
values of red blood cell distribution width, platelet count, and
red cell distribution width-to-platelet ratio for severe burn
injury. Sci Rep 2017;7:13720.


http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0105
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0105
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0105
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0105
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0110
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0110
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0110
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0110
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0115
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0115
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0115
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0115
http://refhub.elsevier.com/S0305-4179(18)30924-0/oref0120
http://refhub.elsevier.com/S0305-4179(18)30924-0/oref0120
http://refhub.elsevier.com/S0305-4179(18)30924-0/oref0120
http://refhub.elsevier.com/S0305-4179(18)30924-0/oref0120
http://refhub.elsevier.com/S0305-4179(18)30924-0/oref0120
http://refhub.elsevier.com/S0305-4179(18)30924-0/oref0120
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0125
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0125
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0125
http://refhub.elsevier.com/S0305-4179(18)30924-0/sbref0125

	Red blood cell distribution width is an independent risk factor in the prediction of acute respiratory distress syndrome a...
	1 Introduction
	2 Materials and methods
	2.1 Patients
	2.2 ARDS definition
	2.3 Clinical and laboratory parameter
	2.4 Statistical analysis

	3 Results
	3.1 Patients
	3.2 Baseline characteristic
	3.3 Regression analysis for the developed of ARDS

	4 Discussion
	5 Conclusion
	Conflicts of interest
	Source of funding
	Disclosure statement
	Acknowledgement
	References


