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ONLINE CLINICAL INVESTIGATION

Comparison of the Diagnostic Accuracies of 
Monocyte Distribution Width, Procalcitonin, and 
C-Reactive Protein for Sepsis: A Systematic 
Review and Meta-Analysis
OBJECTIVES: We performed a systemic review and meta‐analysis to evaluate 
the diagnostic accuracy of monocyte distribution width (MDW) and to compare 
with procalcitonin and C‐reactive protein (CRP), in adult patients with sepsis.

DATA SOURCES: A systematic literature search was performed in PubMed, 
Embase, and the Cochrane Library to identify all relevant diagnostic accuracy 
studies published before October 1, 2022.

STUDY SELECTION: Original articles reporting the diagnostic accuracy of 
MDW for sepsis detection with the Sepsis-2 or Sepsis-3 criteria were included.

DATA EXTRACTION: Study data were abstracted by two independent reviewers 
using a standardized data extraction form.

DATA SYNTHESIS: Eighteen studies were included in the meta‐analysis. The 
pooled sensitivity and specificity of MDW were 84% (95% CI [79–88%]) and 
68% (95% CI [60–75%]). The estimated diagnostic odds ratio and the area 
under the summary receiver operating characteristic curve (SROC) were 11.11 
(95% CI [7.36–16.77]) and 0.85 (95% CI [0.81–0.89]). Significant heteroge-
neity was observed among the included studies. Eight studies compared the di-
agnostic accuracies of MDW and procalcitonin, and five studies compared the 
diagnostic accuracies of MDW and CRP. For MDW versus procalcitonin, the area 
under the SROC was similar (0.88, CI = 0.84–0.93 vs 0.82, CI = 0.76–0.88). For 
MDW versus CRP, the area under the SROC was similar (0.88, CI = 0.83–0.93 
vs 0.86, CI = 0.78–0.95).

CONCLUSIONS: The results of the meta-analysis indicate that MDW is a reli-
able diagnostic biomarker for sepsis as procalcitonin and CRP. Further studies 
investigating the combination of MDW and other biomarkers are advisable to in-
crease the accuracy in sepsis detection.
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Sepsis is defined as a dysregulated host response to infection leading to organ 
dysfunction (1). It is associated with a high risk of mortality and is a major 
global public health problem with millions of septic patients treated annu-

ally. With a mortality rate ranging from 20% to 50%, epidemiologic studies showed 
that over 20% of the septic patients required mechanical ventilation, which imposes 
high costs on the healthcare systems. Despite the development in the clinical guide-
lines for sepsis treatment, the early identification of patients at high risk for sepsis 
remains a significant challenge. The early diagnosis of sepsis is complicated by its 
overlapping symptoms with other diseases and the lack of reliable and readily avail-
able ancillary tests for sepsis determination (2). Therefore, the need for new and 
accurate biomarkers for the timely diagnosis and management of sepsis is urgent.
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Monocyte distribution width (MDW), a novel bio-
marker for sepsis detection, is a measure of the disper-
sion around the mean of monocyte population volume, 
which is estimated with the volume, conductivity, and 
scatter technology (3). In the early phase of sepsis, 
MDW manifests with changes in its functional and 
morphologic properties—resulting in a highly hetero-
geneous population—in response to proinflammatory 
signals from pathogen-associated molecular patterns 
(4). Recent research has shown good diagnostic perfor-
mance of MDW in sepsis identification (5). Most of the 
studies that compared the performance of biomarkers 
in detecting sepsis found higher accuracy in MDW than 
others. Therefore, we herein systematically examined 
the diagnostic accuracy of MDW and compared it with 
those of procalcitonin and C-reactive protein (CRP).

MATERIALS AND METHODS

The aim of the present study was to compile the sum-
mary estimates of the diagnostic performance (i.e., 
sensitivity and specificity) of MDW in detecting sepsis 
among existing studies and compared them with those 
of procalcitonin and CRP if relevant data were pro-
vided. Following the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses guidelines, 
the Cochrane Handbook for Systematic Reviews of 
Diagnostic Test Accuracy, and the current guidelines 

for diagnostic accuracy reviews (6–8), two investiga-
tors (C.C.-Y., Y.-H.H.) systematically and independ-
ently reviewed the relevant published literatures to 
select the eligible studies, extract the data, and judge 
the methodological quality from the included studies. 
The discrepancies between the two investigators were 
resolved by consulting with another senior investi-
gator (S.C.-S.). The study protocol was registered with 
the International prospective register of systematic 
reviews (CRD42017075964).

Data Sources and Searches

A systematic literature search was performed in 
PubMed, Embase, and the Cochrane Library to iden-
tify all relevant diagnostic accuracy studies published 
before October 1, 2022. We used the following key-
words: (monocyte distribution width OR MDW) AND 
(sepsis OR “bacterial infection” OR “systemic inflam-
matory response syndrome” OR SIRS) in Pubmed and 
the Cochrane Library, and (“monocyte distribution 
width”/exp OR “monocyte distribution width” OR 
[“monocyte”/exp OR monocyte] AND [“distribution”/
exp OR distribution] AND [“width”/exp OR width] 
OR mdw) AND (“sepsis”/exp OR sepsis OR “bacterial 
infection”/exp OR “bacterial infection” OR “systemic 
inflammatory response syndrome” OR sirs) in Embase. 
The list of references of each primary study was also 
examined to identify additional potential studies.

Study Selection

The studies included in the current research were 
selected with the following process. First, all abstracts 
and full-text articles of retrospective and prospective 
studies from the search output were identified. Based 
on the title and abstract, we excluded case reports, 
case series, animal studies, pediatric studies, and 
studies with repeated human subjects—for the stud-
ies that examined the same database, the one with the 
largest sample size was selected. Afterwards, full-text 
reviews were conducted, and studies that 1) involved 
adult patients with suspected infection; 2) were con-
ducted in the emergency department (ED), hospital 
wards, or the ICU; and 3) used MDW for the detec-
tion of sepsis with the Sepsis-2 and Sepsis-3 criteria 
were further selected. All eligible studies contained 
sufficient information for the construction of the 2 × 2 
table of true-positive, false-positive, true-negative, 

 
KEY POINTS

Question: To evaluate the diagnostic accuracy of 
monocyte distribution width (MDW) and compare 
with procalcitonin and C‐reactive protein (CRP) in 
adult patients with sepsis.

Findings: In this meta-analysis, the pooled sen-
sitivity of MDW was significantly higher than that 
of procalcitonin, whereas the pooled specificity of 
MDW was significantly lower than that of procalci-
tonin. The diagnostic accuracy of MDW was com-
parable with that of procalcitonin and CRP.

Meaning: The results of the meta-analysis indi-
cate that MDW is a reliable diagnostic biomarker 
for sepsis as procalcitonin and CRP. Further stud-
ies investigating the combination of MDW and 
other biomarkers are advisable to increase the ac-
curacy in sepsis detection.
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and false-negative counts—either extracted from the 
original article or calculated with the reported sen-
sitivity and specificity. Therefore, we did not contact 
the corresponding authors for relevant information. 
Two investigators (C.-C.Y., Y.-H.H.) completed the 
search and the screening of all the studies independ-
ently. Interinvestigator discrepancies were resolved by 
reviewing the inclusion criteria and consulting a third 
investigator (S.-C.S.).

Data Extraction and Quality Assessment

The research data extraction was independently per-
formed by two investigators (C.-C.Y., Y.-H.H.). The 
following information from the included studies were 
collected: the first author, year of publication, study 
design, eligibility criteria, setting (ED, general ward, 
or ICU), sample size, mean or median age, cutoffs of 
MDW, procalcitonin and CRP, type of anticoagulant, 
and diagnostic criteria (Sepsis-2 or Sepsis-3). Each in-
vestigator also recorded the values of true-positive, 
false-positive, true-negative, and false-negative and the 
sensitivity and specificity values of MDW, along with 
procalcitonin and CRP when available. The risk of bias 
for each of the included studies was assessed using the 
Quality Assessment of Diagnostic Accuracy Studies 2 
(QUADAS-2) tool (9), which has been developed for 
the quality evaluation of diagnostic test accuracy studies 
using four domains of bias and applicability—patient se-
lection, index test, reference standard, and flow and tim-
ing. Discrepancies were resolved by reviewing the rating 
criteria and consulting a third investigator (S.-C.S.).

Data Synthesis and Analysis

For each study, a 2 × 2 contingency table was con-
structed to calculate the sensitivity and specificity and 
the corresponding 95% CIs. The sensitivity and speci-
ficity estimates of individual studies were displayed on 
forest plots and the receiver operating characteristic 
(ROC) space for the visual examination of heteroge-
neity. To pool the results, a hierarchical summary ROC 
(HSROC) model was used to calculate the summary 
points of various accuracy variables (sensitivity, speci-
ficity, positive and negative likelihood ratios, diagnostic 
odds ratio, and their associated confidence bounds) 
(10). The estimates of test accuracy were plotted on the 
ROC space, and the summary points were presented 
on the summary ROC curve (SROC) with confidence 

regions (11, 12). Threshold effect is considered a major 
contributor to heterogeneity in diagnostic test accuracy 
reviews (13). To assess the threshold effect, Spearman’ 
s correlation coefficient (r, of which ≥ 0.6 indicates a 
threshold effect) was calculated as the included studies 
used different cutoff values of MDW for the diagnosis 
of sepsis. The nonthreshold-related heterogeneity was 
calculated with the chi-square test, Cochran’s Q test, 
and the I2. Heterogeneity among the studies was consid-
ered to be present if Cochran’s Q p value is less than 0.1 
or when I2 is greater than 50%. We further performed 
predefined subgroup analyses to examine the hetero-
geneity among studies stratified by the setting (ICU or 
ED patient population), number of patients (≥ 650 or 
< 650), diagnostic criteria (Sepsis-2 or Sepsis-3 crite-
ria), study design (retrospective or prospective), region 
(Asia or non-Asia), prevalence (≥ 15% or < 15%), an-
ticoagulant (K2-EDTA or K3-EDTA), and cutoff value 
(≥ 20.3 or < 20.3 U). Publication bias was assessed with 
the Deek’s effective sample size funnel plot and the log 
diagnostic odds ratio, and a regression test of asym-
metry was performed. The statistical and meta-analyses 
were conducted using R Version 4.1.2 (R Foundation of 
Statistical Computing, Vienna, Austria).

RESULTS

Search Results

Our database search returned 200 articles. After the in-
itial screening, 164 articles were excluded. Thirty-six ar-
ticles were subjected to further full-text reviews, and 19 
were excluded, leaving 17 for inclusion (Fig. 1) (4, 14–
29). Because a study by Crouser et al (28) contained one 
derivation cohort and one validation cohort, we analyzed 
these cohorts separately and, therefore, included 18 stud-
ies in our analysis. The search in the reference lists of the 
identified articles did not return any more eligible study.

Study Characteristics

eTable 1 (http://links.lww.com/CCM/H301) presents 
the characteristics of the included studies. All eligible 
studies were published between 2017 and 2022, the 
median sample size is 626 (interquartile range: 332–
1,440), and the final analysis included a total of 22,459 
patients. For the geographic area, nine (50%) were con-
ducted in Europe (4, 15, 16, 23–26), five (27.8%) were 
conducted in Asia (14, 18, 19, 22, 27), and four (22.2%) 
were conducted in the United States (17, 28, 29).  

http://links.lww.com/CCM/H301
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For the study design, 12 studies (66.7%) were prospec-
tive cohort studies (15, 17–22, 25, 27–29), five (27.8%) 
were retrospective cohort studies (4, 14, 22, 24, 26), 
and one did not report the study design (16). No case-
control studies or randomized controlled trials were 
included. Among all 22,459 patients, 2,124 patients 
(9.5%) were in the sepsis group (including Sepsis-2 
and Sepsis-3 definition), and 20,335 (90.5%) were in 
the control group. These patients comprised of 21,482 
ED patients (95.6%), 717 ICU patients (3.2%), and 260 
ward patients (1.2%). The percentage of patients with 
sepsis ranged from 2.0% to 57.4% among the studies. 
The MDW cutoff value for detecting sepsis ranged 
from 19.19 to 24.63 U, with a median value of 20.3 U.

Quality Assessment

Quality assessments using the QUADAS-2 criteria 
are summarized in Figure 2. In the patient selection 
domain, one study (5.6%) had an unclear risk of bias 
due to its insufficient description of enrollment design 
(16). In the index test domain, four studies (22.2%) 
had an unclear risk of bias because they calculated sen-
sitivity and specificity using the optimal cutoff value 
other than the predefined value (4, 16, 24, 27). In the 
reference standard domain, eight studies (44.4%) had 
an unclear risk of bias because whether their reference 
standard results were interpreted with the results of 

the index test was not ex-
plicitly stated (4, 14–16, 
19, 22, 24, 25). For the flow 
and timing domain, the 
risk of bias was unclear in 
11 studies (61.1%) since 
the interval between the 
index test and the reference 
standard was not clearly 
defined (4, 14–16, 18, 20–
22, 24–26). As for the appli-
cability, one study had an 
unclear applicability in the 
patient selection domain 
as it enrolled only patients 
with liver cirrhosis (27), 
whereas all other studies  
were at a low risk.

Primary Analysis of Overall Accuracy

Figure 3 shows the forest plots for the sensitivity 
and specificity of MDW reported in the 18 included 
studies. The pooled sensitivity across all studies was 
84% (95% CI [79–88%]), and the pooled specificity 
was 68% (95% CI [60–75%]). The estimated diag-
nostic odds ratio was 11.11 (95% CI [7.36–16.77]). 
The pooled estimates of positive and negative likeli-
hood ratios were 2.63 (95% CI [2.11–3.28]) and 0.24 
(CI [0.18–0.31]), respectively. The HSROC curves, to-
gether with the bivariate summary points of specificity 
and sensitivity and their 95% confidence regions, are 
shown in Figure 4. The area under the SROC curve 
was 0.85 (95% CI [0.81–0.89]).

Heterogeneity Analyses

We assessed the nonthreshold effect by evaluat-
ing the heterogeneity in the studies’ sensitivity 
(Cochran’s Q test = 127.55; p < 0.01 and the I2 = 
82.9%) and specificity (Cochran’s Q test = 1,130.84; 
p < 0.01 and the I2 = 98.2%). The results indicated 
the existence of significant heterogeneity among 
studies. The Spearman’s correlation coefficient (r) 
was 0.33 (95% CI [–0.16 to 0.69]), indicating that 
the threshold effect did not contribute to the heter-
ogeneity among the studies.

Figure 1. Flow chart of study identification, screening, inclusion, and exclusion for meta-analysis.
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Subgroup and Sensitivity Analysis

We performed subgroup analyses to analyze sources of 
heterogeneity (eTable 2, http://links.lww.com/CCM/
H301). Studies with more than 650 patients had a sig-
nificantly higher pooled specificity (76%, CI = 69–82% 
vs 59%, CI = 48–70%; p = 0.01) than those with fewer 
than 650 patients. Studies with the diagnostic criteria 
of Sepsis-2 had a significantly higher pooled specificity 
(76%, CI = 67%–83% vs 63%, CI = 53–72%; p = 0.046) 
than those with the Sepsis-3 criteria. Studies with K3-
EDTA had a significantly higher pooled sensitivity 
(91%, CI = 84–95% vs 81%, CI = 75–86%; p = 0.02) 
than those with K2-EDTA. Studies with MDW cutoff 
value greater than or equal to 20.3 U had a significantly 
higher pooled specificity (76%, CI = 69–82% vs 59%, 
CI = 48–69%; p < 0.01) than those with cutoff value 
less than 20.3 U. The pooled sensitivity and specificity 
were not significantly different among the setting (ICU 
or ED patient population), study design (retrospec-
tive or perspective), region (Asia or non-Asia), and 
prevalence (≥ 15% or < 15%). A substantial degree of 
heterogeneity existed among each subgroup. The sen-
sitivity analysis of MDW showed that the area under 
the SROC curve did not significantly differ with the 
removal of any study.

Comparison of the Performances of 
Procalcitonin and CRP

Eight of the 18 studies directly compared the diagnostic 
accuracies of MDW and procalcitonin (eTable 3, http://

Figure 2. Quality assessment for 18 studies (Quality Assessment 
of Diagnostic Accuracy Studies [QUADAS]–2).

Figure 3. Forest plots of the sensitivity and specificity for monocyte distribution width across all included studies.

http://links.lww.com/CCM/H301
http://links.lww.com/CCM/H301
http://links.lww.com/CCM/H301
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links.lww.com/CCM/H301). The pooled sensitivity and 
specificity values for MDW were 90% (95% CI [84–
94%]) and 57% (95% CI [46–68%]) and those for pro-
calcitonin were 72% (95% CI [60–82%]) and 79% (95% 
CI [70–86%]). The pooled sensitivity of MDW was sig-
nificantly higher than that of procalcitonin (p < 0.01), 
whereas the pooled specificity of MDW was significantly 
lower than that of procalcitonin (p < 0.01). The diag-
nostic accuracy of MDW was similar to that of procal-
citonin as measured by the area under the SROC curve 
(0.88, CI = 0.84–0.93 vs 0.82, CI = 0.76–0.88). Five of the 
16 studies directly compared the diagnostic accuracies 
of MDW and CRP. The pooled sensitivity and specificity 
values for MDW were 88% (95% CI [82–92%]) and 61% 
(95% CI [50–71%]) and those for CRP were 86% (95% 
CI [76–92%]) and 63% (95% CI [44–79%]). The pooled 

sensitivity and specificity of MDW and CRP were not 
significantly different (p = 0.61; p = 0.66). The diag-
nostic accuracy of MDW was similar to that of CRP as 
measured by the area under the SROC curve (0.88, CI = 
0.83–0.93 vs 0.86, CI = 0.78–0.95). The comparisons of 
the HSROC curves of MDW versus procalcitonin and 
CRP are presented in Figure 4.

Publication Bias

For MDW, the 18 studies showed no significant pub-
lication bias (p = 0.22) (eFig. 1, http://links.lww.com/
CCM/H301). The studies associated with the compar-
ison between MDW versus procalcitonin (p = 0.58) 
and MDW versus CRP (p = 0.28) also showed no sig-
nificant publication bias.

Figure 4. A, Hierarchical summary receiver operating characteristic plot of monocyte distribution width (MDW) across all included 
studies. B, Comparisons of MDW and procalcitonin (PCT) with summary receiver operating characteristic (ROC) curves. C, Comparisons 
of MDW and C-reactive protein (CRP) with summary ROC (SROC) curves. AUC = area under the curve, DOR = diagnostic odds ratio, 
HSROC = hierarchical summary ROC.

http://links.lww.com/CCM/H301
http://links.lww.com/CCM/H301
http://links.lww.com/CCM/H301
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DISCUSSION
Despite the widely recognized importance of the early 
identification and treatment of sepsis, the diagnosis of 
sepsis remains challenging to physicians. The systemic 
inflammatory response syndrome (SIRS) criteria were 
first introduced in 1991 and have been widely adopted 
in clinical practice since (30). Nevertheless, the low 
specificity of the SIRS criteria undermines their reli-
ability since several noninfectious conditions, such as 
acute coronary syndrome, pulmonary embolism, acute 
pancreatitis, and even exercise, could be accompanied 
with SIRS (31). In 2016, the Sequential Organ Failure 
Assessment (SOFA) score was included as a component 
of the Sepsis-3 definitions. However, multiple labora-
tory blood tests are required to calculate the score and 
increase the complexity in clinical practice (32). The 
quick SOFA (qSOFA) score, a triage tool for suspected 
sepsis, was introduced because of its simplicity and high 
specificity for early sepsis detection (32). Nevertheless, 
the qSOFA score exhibits poor sensitivity in identify-
ing sepsis and predicting in-hospital mortality, which 
impedes its effectiveness in guiding early sepsis treat-
ment (33). The Sepsis-3 task force recognized that 
qSOFA excels in specificity rather than sensitivity, and 
it should not be used as a “rule-out” screening tool (1). 
In the present meta-analysis, MDW, with a pooled sen-
sitivity of 84%, pooled specificity of 68%, and an area 
under the SROC curve of 0.85, was found to have a high 
diagnostic value for sepsis in adult patients. Due to its 
high sensitivity, MDW could serve as a screening tool 
to exclude the possibility of sepsis in suspected patients. 
One existing meta-analysis suggested that MDW was 
a reliable biomarker for sepsis screening and exhibited 
heterogeneity secondary to the nonthreshold effect 
(34); however, the study did not further examine the 
source of heterogeneity or perform subgroup analyses 
due to its small sample size of 10 studies. The strength 
of our meta-analysis is that in comparison with the 
previous review, we included eight additional studies 
from the United States, Italy, China, Korea, and Taiwan, 
which endow our findings with greater generalizability 
across different geographic regions. Furthermore, our 
meta-analysis is the first to compare the diagnostic ac-
curacy of MDW with procalcitonin and CRP, and our 
results inform the determination of the appropriate bi-
omarker for sepsis. Finally, our findings are relatively 
more reliable as we assessed the risk of bias by using the 
QUADAS-2 tools and examined potential heterogeneity 

among the included studies by performing several sub-
group and sensitivity analyses.

Among a variety of inflammation markers, the diag-
nostic accuracies of procalcitonin and CRP in bacterial 
infection and sepsis have been most frequently studied 
(35). For the diagnostic accuracy in sepsis, a meta-anal-
ysis from Tan et al (36) found that the overall area under 
the SROC curve and the pooled specificity of procalci-
tonin were higher than those of CRP (0.85 vs 0.73; 0.77 
vs 0.61). Our analyses indicated that the overall area 
under the SROC curve of MDW is similar to that of pro-
calcitonin (0.88 vs 0.82) and CRP (0.88 vs 0.86). These 
results suggest that the overall diagnostic performance of 
MDW is comparable with that of procalcitonin and CRP. 
Although the pooled sensitivity of MDW is significantly 
higher than that of procalcitonin, the pooled specificity 
is significantly lower than that of procalcitonin. The pos-
sible reason is that the specificity of a biomarker can be 
influenced by the pretest probability of a positive result. 
In contrast to procalcitonin, which is ordered for patients 
who are highly suspected of sepsis, MDW is available for 
all patients. Therefore, the pretest probability of sepsis 
is likely lower for MDW compared with procalcitonin, 
which could possibly explain the lower specificity.

To identify the sources of the heterogeneity among 
studies, we conducted subgroup analyses and found 
the diagnostic criteria, anticoagulant, cutoff value, and 
sample size to be the contributors of the observed het-
erogeneity. MDW in the Sepsis-3 group has a signifi-
cantly lower specificity and a nonsignificant but higher 
sensitivity than in the Sepsis-2 group. A validation study 
conducted by Freund et al (37) indicated that patients 
identified with the Sepsis-3 criteria had a higher in-hos-
pital mortality rate, along with a higher specificity but a 
lower sensitivity, than those identified with the Sepsis-2 
criteria. MDW is not only a diagnostic indicator of early 
sepsis but also a good predictor for disease progression 
and sepsis prognosis (20). Given the higher proportion 
of critically ill patients in the Sepsis-3 group, MDW has 
a higher sensitivity with a lower associated specificity. 
We also found that the sensitivity of MDW in blood 
samples in the K2 EDTA tubes is significantly lower than 
that of samples in the K3 EDTA tubes. Furthermore, the 
specificity of MDW is significantly higher in the cutoff 
value greater than or equal to 20.3 U. As the manufac-
turer described, the values in K2 EDTA anticoagulant 
would be lower than those in K3 EDTA anticoagu-
lant. If inappropriate cutoffs of MDW are used for the 
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anticoagulant, the numbers of false-positive and false-
negative may increase. The heterogeneous study char-
acteristics and different anticoagulant samples limit 
the ability for our study to identify a universal cutoff. 
Further research is required to determine the optimal 
cutoffs for different anticoagulants.

In clinical practice, a biomarker with a high sensitivity 
could be efficiently used for disease exclusion. MDW 
has a high sensitivity and a moderate specificity for 
sepsis detection (34), rendering it reliable for the early 
identification of sepsis. For frontline physicians, MDW 
can be measured routinely in blood cell counts with dif-
ferential through a hematologic analyzer during the in-
itial patient encounter, and it is relatively fast, low-cost, 
and easily available (38). The potential disadvantage of 
using MDW as a biomarker lies in its specificity. Studies 
have shown that the combination of MDW and other 
biomarkers could improve the diagnostic performance 
in specificity under a similar sensitivity (16, 17, 22, 23, 
28, 29). More evidence is required to determine the op-
timal combination of biomarkers for sepsis diagnosis.

Our systematic review and meta-analysis should be 
considered in the context of several limitations. First, al-
though we performed subgroup and sensitivity analyses 
to identify the sources of heterogeneity, some sources 
remained unidentified. Second, the suggested cutoffs of 
MDW by the manufacturer are different in the K2 EDTA 
tubes and the K3 EDTA tubes. However, several stud-
ies did not use the predefined cutoff values to evaluate 
the diagnostic accuracy of MDW for sepsis. Further in-
vestigation is required to determine the optimal cutoff 
values for different anticoagulants. Third, the number 
of studies comparing MDW with procalcitonin or CRP 
is small. More studies are necessary to further increase 
the credibility of our findings. Finally, the studies used 
different criteria for the determination of “patients with 
suspected infection,” and resultantly, the findings of our 
study may not be applicable in all clinical settings.

CONCLUSIONS

In summary, our systematic review and meta-analysis 
demonstrated that MDW is an effective and conven-
ient diagnostic biomarker for sepsis that is comparable 
with procalcitonin and CRP. Given the high sensitivity 
of MDW, it can serve as a promising tool for sepsis 
screening. Nevertheless, these results should be inter-
preted cautiously due to the considerable between-
study heterogeneity. Furthermore, to improve the 

precision of sepsis detection, future studies examining 
the combination of MDW and other biomarkers are 
advisable.
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