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ABSTRACT

AIMS: The risk factors for the death of covid-19 patients are not fully identified, and an
accurate and robust risk assessment tool is needed to assess the prognosis of patients that is
easy and affordable to implement. The purpose of this study was to compare the findings of the
first Complete Blood Count in patients diagnosed with Covid-19 who were discharged with a
favorable general condition, compared to those who died in the hospital.

MATERIALS AND METHODS: This cross-sectional study was performed on 213 patients with
a definite diagnosis of covid-19. The findings of the first CBC were compared to estimate the
survival of discharged and deceased patients. Data were analyzed by using Medcalc.20.013
software.

FINDINGS: The frequency of death was 35.2%. The increase of White Blood Cells in predicting
death had a poor diagnosis (Receiver Operating Characteristic = 0.66). Hemoglobin decreases
in predicting death had no diagnostic power (ROC=0.58). Platelet augmentation was not
effective. The increase in Mean Corpuscular Volume had poor diagnostic power (ROC=0.60),
but the decrease in lymphocytes in predicting death had good diagnostic power (ROC=0.70).
An increase in Neutrophil-Lymphocyte Ratio in predicting death had good diagnostic power
(ROC=0.70). The increased platelet-lymphocyte ratio in predicting death had poor diagnostic
power (ROC=0.67). The increase in Systemic Immune-Inflammation Index in predicting death
had poor diagnostic power (ROC=0.68).

CONCLUSION: The results of this study showed that based on the first findings of the CBC test,
three factors for predicting the risk of death, increased neutrophils, decreased lymphocytes,
and increased Neutrophil-Lymphocyte Ratio were identified with good diagnostic power,
which indicates the diagnosticity of this test in predicting the tensity and survival of covid-19
patients.
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INTRODUCTION

.. [1-4]. The primary infection and pathogenesis
of Covid-19 are still unknown, but in most
patients, it causes lung involvement and mainly
respiratory disease [5]. ... [6]. Currently, the gold
standard for the diagnosis of Covid-19 patients
is the detection of SARS-CoV-2 nucleic acid by
real-time reverse transcription polymerase chain
reaction (RT-PCR) from respiratory samples
(oral and nasopharyngeal swabs) [7, 8]. Based
on studies conducted in China and elsewhere,
clinical hematology tests play an essential role
by providing useful prognostic markers to the
clinical team, so they can be helpful in the triage
and management of affected patients [9]. Some
laboratory abnormalities include decrease in the
number of white blood cells and lymphocytes,
neutrophilia, = thrombocytopenia,  C-reactive
protein (CRP), erythrocyte sedimentation rate
(ESR), and abnormal procalcitonin (PCT) in most
patients. Also, the blood count of patients with
covid-19 infection at the time of diagnosis shows
changes related to the disease’s stage and severity
[6, 10].

AIM(S)

This study aimed to compare the findings of
the first CBC-Diff in discharged patients with a
diagnosis of Covid-19 compared to those who died
in Shahid Mostafa Khomeini Hospital.

RESEARCH TYPE
This is a cross-sectional study.

RESEARCH SOCIETY, PLACE & TIME

Using the census sampling method, the files of
all patients hospitalized in the adult department
of Mustafa Khomeini Hospital with a definite
diagnosis of Covid-19 who were hospitalized
between March 2019 and October 2021 were
collected, and the survival of the patients was
followed up to one month after discharge.

USED DEVICES & MATERIALS

In terms of net and composite results, the first
CBC-Diff laboratory finding was evaluated, and
the survival time was one month after discharge,
personally followed by the researcher. The CBC-
Diff test was performed by the Sysmex kx21 cell
counter made in Japan after calibration according
to the manufacturer’s standard, and a laboratory
science expert reported all the results of the CBC-
Diff test. Definite diagnosis of covid-19 was done

by RT-PCR test and SARS-CoV-2 IgG Detection
kit in ELISA test of Pishtaz Co with the license of
Ministry of Health 1SO13485.

METHOD

By referring to the medical record archive section
of the hospital, demographic information and the
first CBC-Difflaboratory finding of all patients with
a definite diagnosis of Covid-19 were extracted.
Then, the information of the patients who met the
conditions for entering the study was extracted,
and the files that were incomplete in this respect
were excluded from the study. Based on the form,
information including items such as age, sex, body
massindex, hospitalization date, discharge or death
date, underlying diseases, and the results of the
first laboratory findings (CBC-DiffWBC, HBG, MCV,
RDW, MCH, Eosinophil, Neutrophil, Lymphocyte,
Monocyte, Platelet NLR, PLR, SII) was prepared,
and finally, the information included two general
sections of demographic questions and laboratory
results related to the research objectives. The
normal level of measured parameters is as follows:
WB(C=4.8-10.8x1000/MICL, Hemoglobin=12-16
g/dl, RDW-CV=11.5-16%, Neutrophil=55-75%,
Lymphocyte=20-40%, Monocytes=1-8%,
EOSINOPHIL=1-5%)

ETHICAL PERMISSION
This study was conducted after obtaining the code
of ethics as IRSHAHED.REC.1400.173.

STATISTICAL ANALYSIS

All the obtained data were collected in Excel
2013 software. Data were analyzed using
Medcalc 2013 statistical software. Combined
data were calculated based on standard formulas
(PLR=Platelet/Lymphocyte, NLR=Neutrophil/
Lymphocyte, SII=PlateletxNLR). The normality of
the distribution of the variables was checked based
on the Shapiro-Wilk test. Due to the fact that the
dependent variable was quantitative, the binomial
logistic regression model was used considering
the assumptions of the above test (the dependent
variable is two-state, the quantitative data should
have a linear relation with the independent
variables based on the Box-Tidwell test). First
demographic variables were measured from the
confounding by Multivariate regression analysis.
The chance or survival event was then calculated
based on the absolute and composite results of
the first CBC-Diff laboratory finding. The fit of
the model was measured based on the Hosmer-
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Lemeshow test. Also, the number of changes in
the independent variable (parameters of the first
laboratory finding CBC-Diff) on the dependent
variable (survival) was measured using the Cox &
Snell R2 and Nagelkerke R? tests. The p-value was
less than 0.05 as the significance criterion.

FINDING by TEXT

Finally, after removing the incomplete files, the
data of 213 adult patients were analyzed. In
the discharged group of this study, 77 women
(55.6%), 61 men (44.4%) with an average age
of 60.96+17.37 years, and in the dead group, 34
women (45.7%) and 41 men (54.3%) with an
average age of 57.71+14.74 years were studied.
Demographic indicators and the first CBC-Diff
laboratory findings of the study population
are summarized in Table 1. The dispersion
distribution of demographic indicators and
laboratory findings was statistically evaluated

Vaseie et. al
using the Shapiro-Wilk test. Other indices did
not have a normal distribution except for the
hemoglobin index. In the dead group, 16 patients
had no body mass index. One patient did not
have neutrophils, lymphocytes, Eosinophils, and
monocytes indicators. In the discharged group, 20
patients had body mass index, six had RDW index,
and one did not have neutrophils, lymphocytes,
Eosinophils, and monocytes indicators. Of the
138 discharged patients, 32% had a history of
diabetes, 28% had a history of heart disease,
12% had a history of other diseases (addiction,
thyroid, respiratory, kidney), and 28% had no
underlying diseases. Of the 75 dead patients, 56%
were women, 31% had a history of diabetes, 36%
had a history of heart disease, 12% had a history
of other underlying diseases (addiction, thyroid,
respiratory, kidney), and 21% had no underlying
diseases (Table 1).

Table 1) Descriptive-quantitative frequency of demographic indicators and the first laboratory findings of CBC-Diff
in hospitalized patients who died/discharged the diagnosis of Covid-19 from March 2018 to October 2020

deceased people Discharged people

Indicator number  mean 33?:3;?1 Cl:95% number mean gg?st?gi Cl:95% Distribution  P-VALUE
age (years) 75 75.17 14.74 14.74+29.48 138 6096 17.38 96.60+34.54 abnormal 0.25
BMI (Kg/m2) 59 25.84 5.17 25.8+10.34 118  27.38 4.79 27.38+9.4 abnormal 0.068
WBC (x1000 pl) 75 10.06 5.41 10.06+10.82 138 7.28 291 7.28+5.82 abnormal 0.26
HGB(g/dL) 75 12.54 2.23 10.54+4.46 138 13.16 1.96 13.16+6.3 normal 0.002
MCV(fl) 75 85.28 6.19 85.2+12.38 138  83.01 7.76 83.01+15.26 abnormal 0.32
RDW (%) 75 15.52 2.45 4.90+31.4 132 14.36 1.64 14.36%3.28 abnormal 0.68
MCH(pg) 75 28.73 3.64 28.37+7.28 138 27.99 3.27 27.99+6.54 abnormal 0.32
PLT (x1000 micl) 75 201.24  95.26 201.24+£192.2 138 19540 68.46 195.40+169.8 abnormal 0.003
Eosinophils (%) 74 1.86 2.90 1.86+5.8 138 1.75 1.18 1.75+2.36 abnormal 0.35
Neutrophils (%) 74 81.08 10.11 81.08+20.22 137 74.57 10.41 74.57+20.82 abnormal 0.69
Lymphocyte (%) 74 14.59 8.06 14.59+16.12 137 2091 9.42 20.91+18.84 abnormal 0.001
Monocytes (%) 74 2.45 1.34 2.45+2.68 137 2.76 1.43 2.76%2.86 abnormal 0.002
NLR 74 7.91 5.38 7.91+10.58 137 4.68 2.92 4.68+5.4 abnormal 0.003
PLR 74 18.07 13.10 18.07+26.20 137 11.93 8.12 11.93+16.24 abnormal 0.004
Sl 74 1533.27 1223.30 1533.27+144.606 137 94633 739.15 946.33+8714.30 abnormal 0.027

For the correlation of demographic factors (gender,
underlying disease, age, and body mass index)
of hospitalized patients diagnosed with covid-19
using the logistic regression model, it can be said
that none of the demographic factors affected the
chance of survival. Cox-Snell’s coefficients and
Nagelkerk’s test showed that demographic factors
affected the chance of survival from 16.9 to 23.5%,
which was not significant. Also, the Box-Tidwell
test showed a linear relationship between the
quantitative independent variable (age and body
mass index) and did not need to be categorized. In
general, it can be said that none of the demographic
factors were confounding (Table 2). To relate the

firsthematology findings on the survival of patients
with covid-19 infection (WBC, HGB, MCV, RDW,
MCH, PLT, Eosinophils, Neutrophils, Lymphocyte,
Monocytes) hospitalized patients diagnosed
with covid-19. Using a logistic regression model
simultaneously, it can be said that the increase
of WBC with a cut-off point higher than 9x1000/
micl was adequate. Its detection power was weak
(ROC=0.66, p=0.001, X?=21.82). Hemoglobin
decrease with a cut-off point of 11.1g/dl was
effective and lacked diagnostic power (ROC=0.58,
p=0.03, X?=4.33). The increase in RDW with a cut-
off point higher than 14.6% was effective, and its
diagnostic power was weak (ROC=0.66, p=0.002,
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X%=13.83). The increase of MCH with a cut point (ROC=0.60, p=0.02, X*=4.94). Platelet increase
higher than 27.1 pg was ineffective and lacked with a cut-off point of less than 259x1000/micl
diagnostic power (ROC=0.54, p=0.12, X*=2.35). was ineffective and lacked diagnostic power
MCV increase with a cut point higher than 83.3 fl (ROC=0.50, p=0.60, X*=0.26) (Figure 1).

was effective, and its diagnostic power was weak

Table 2) Relation of demographic factors on the survival of hospitalized patients diagnosed with covid-19

Estimation
survive percent
discharge death
discharge 78 40 66.1
observation
death 22 37 62.7
correctness 65
X?(6)=32.85,P=0.001
logistic regression Cox & Snell R Square=0.169
Nagelkerke R Square=0.235
Indicator B S.E. Wald df P Exp(B)
Gender (male to female) 0.03 0.36 0.01 1 0.91 1.03
underlying disease (not having) 0.53 0.49 1.16 1 0.28 1.70
age (years) 0.42 0.48 0.77 1 0.37 1.53
Age interaction (Box-Tidwell) -0.07 0.09 0.58 1 0.44 0.93
Body mass (Kg/m2) -2.03 1.43 1.99 1 0.15 0.13
Body mass interaction (Box-Tidwell) 0.46 0.33 1.95 1 0.16 1.59
width from the origin (constant factor) 3.96 1.16 0.15 1 0.69 51.81
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Figure 1) Determination of cut-off point and sensitivity and specificity of hematology markers
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Eosinophil increase with a cut-off point of less
than 1% was ineffective and had no diagnostic
power (ROC=0.54, p=0.71, X3=0.13). The
increase of neutrophils with a cut-off point of
more than 79% was effective and had good
diagnostic power (ROC=0.70, p=0.001, X*=19.66)
(Figure 2). Lymphocyte reduction with a more
than 14% cut-off point was effective and had good
diagnostic power (ROC=0.70, p=0.001 X?=24.16).
The reduction of monocytes with a cut-off point of
less than 3% was ineffective and had no diagnostic
power (ROC=0.55, p=0.13, X?=2.24) (Figure 3).
Increasing the ratio of neutrophils to lymphocytes
with a cut-off point of more than 5.6% was effective
and had good diagnostic power (ROC=0.70,
p=0.001, X?=28.78). The increase in the ratio
of platelets to lymphocytes with a cut-off point
of more than 10.16 was effective and had poor
diagnostic power (ROC=0.67, p=0.001, X?>=16.50).

Vaseie et. al
index with a cut-off point of more than 945
was effective and had poor diagnostic power
(ROC=0.68, p=0.001, X?=17.72) (Figure 4). Based
on the study’s findings, the table of sensitivity and
specificity of hematology markers was extracted
(Table 3).
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Figure 2) ROC curve for Neutrophil-Lymphocyte Ratio
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Figure 3) Determining the cut-off point and sensitivity and specificity of hematology markers
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Figure 4) Determining the cutoff point and sensitivity and specificity of hematology markers

Table 3) Sensitivity and specificity of hematology

markers
Index Sensitivity specificity
(WBC (%1000 micl 54.7 90
(HGB (g/dl 30.7 92
Mcv (fl 733 51.4
(%) RDW 87.7 71.7
(MCH (pg 80 29.7
(PLT (x1000 micl 70.7 12.3
(%) Neutrophils 74.4 27.7
(%) Lymphocyte 60.8 70
(%) Monocytes 40.5 67.9
NLR 62.2 73
PLR 75.7 54.7
SII 68.6 63.5

MAIN COMPARISION to the SIMILAR STUDIES

This study showed that the first hematology
findings for prognosis and predicting the
survival of patients with covid-19 infection are
the increase of neutrophils and the increase of
neutrophil to lymphocyte ratio. These markers
had good diagnostic power. Lanini et al's 2020
study titled “Covid-19 disease, temporal analysis
of complete blood count parameters during illness
and association with patient demographics and

management outcomes in survivors and deaths. A
longitudinal descriptive cohort study” conducted
in Italy on CBC laboratory results of 379 patients
with Covid-19 for 21 consecutive days shows that
10.8% of patients died and 89.2% of patients were
discharged. Gender (245 men, 93 women in the
discharged group and 28 men, 13 women in the
deceased group) does not affect the frequency of
death, but age (over 60 years vs. 60 years or less)
affects the frequency of death. Underlying diabetes
and heart disease (34 people vs. 11 people, 102
people vs. 27 people) affects the frequency of
death. The first laboratory results of CBC showed
that high neutrophils and low lymphocytes affect
the frequency of death. The decrease of monocytes
has no effect, the decrease of hemoglobin has
no effect, the increase of MCV has no effect, the
increase of RDW has an effect, and the increase of
platelets has an effect [15, 16].

Regarding gender, high neutrophil, low
lymphocyte, and increased RDW were consistent
with the present study. However, the results of
the underlying disease and increased platelets
were not consistent with the present study [17].
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The difference can be in the type of race and
the severity of the disease. The death rate of the
present study was 35.2%. Liu et al's 2020 study
titled “Development and Validation of a Risk Score
Using Complete Blood Count to Predict Hospital
Mortality in Covid-19 Patients” conducted in Italy
and China on 9084 infected patients shows that
based on the first findings of the CBC test, the five
risk factors for death are platelets, white blood
cells above 9.5, neutrophils and lymphocytes, and
old age. This result was consistent with the current
study regarding white blood cells, neutrophils, and
lymphocytes (both from the cut-off point of death
estimation and the type of relationship). However,
it was not consistent in terms of platelets. In the
case of platelet incompatibility, it can be said that
the cut-off point is selected in the estimation of
death. In the mentioned study, the cut-off point
was less than 125, but in the present study, it was
less than 259,000 micro/liter, and the frequency
of death was 8.5% in the above study and 35%
in the present study [18]. Mousavi et al’s study
was conducted in Tehran on 225 patients with
covid-19, which shows that 24.4% of patients died,
and based on the first findings of the CBC test,
three risk factors have been identified for death,
high lymphocytes, low neutrophils, and decreased
hemoglobin [19]. In terms of demographic
indicators, gender was not influential. However,
age was influential, entirely consistent with
the present study regarding lymphocytes and
neutrophils, but not in hemoglobin reduction.
In case of inconsistency, it can be said that it is
a particular cut-off point in the estimation of
death. In the above study, the cut-off point was
less than 12g/dL, but in the present study, it was
less than 11.1 g/dL. Bahl et al’s study in 2020
was conducted on 1461 patients with covid-19
and showed that 22.4% of patients died due to
covid-19. Age and body mass index affect the
frequency of death. However, gender has no effect,
and based on the first findings of the CBC test, the
four risk factors of death are high platelets, white
blood cells, lymphocytes, and low hemoglobin [20]
in terms of gender, age, high white blood cell, high
lymphocyte was consistent with the present study:.
However, it was not consistent in high platelet
and low hemoglobin. The inconsistency can be
attributed to the large sample size of the above
study. In the present study, hemoglobin drop and
platelet increase were more observed in deceased
people, but it was not significant.

Vaseie et. al

LIMITATIONS

The most important limitation of this study was
the incompleteness of the information in the
patients’ files. Although the intended study was
cross-sectional, due to space and time limitations,
it was only possible to examine some of the causes
of intervention.

SUGGESTIONS

Future studies with a larger statistical population
and broader geographical survey will lead to the
possibility of obtaining accurate results.

CONCLUSIONS

The three factors of increasing neutrophils,
decreasing lymphocytes, and increasing the ratio
of neutrophils to lymphocytes are good predictors
for detecting death in Covid-19.

CLINICAL & PRACTICAL TIPS in POLICE
MEDICINE

In this study, an attempt was made to gather
valuable and brief information about covid-19 by
examining hematological factors. Considering the
spread of Covid-19 in high-density environments
such as military barracks, this article emphasizes
quick recognition of the mentioned cases.
Considering the predictive cases of death in
those suffering from covid-19, equipping the
laboratories of military centers for the rapid
preparation of laboratory results according to the
cases explained above can play an essential role in
the rapid recognition and treatment of high-risk
individuals.

ACKNOWLEDGMENTS
The cooperation of Mustafa Khomeini Hospital
staff in completing this project is appreciated.

CONFLICT of INTEREST
The authors state that the present study has no
conflict of interest.

FUNDING SOURCES
This project was done with the financial support
of Shahed University.

2202 ‘L @nss| ‘LLIOA  ANIOIQ3IN 301104 40 TvNdNor N


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

5% 95 delw oS pisleds gl slaaidly (glaualio o)y
oohie daalllas SO 991955 pansuid b olylows doley puuss

MD ¥ MD *¥

g (g3gese=e M el PNV M 2wly seme

ol ol ol S ple oKl (K aSils «puiliysl b 0,
Lol eolyed L ol Sy 0aSiiils (g pun)S (sr(gslems 9 (Sigde 0,5 v

eAﬁSg

s iyl S 4 3 el s 4l JolS oty 5 13aggsS ghlons Soe by bipe ylas Jalse cilual
dallhe Gue il ddyo 4 g9xhe 5 plel o ha! &5 s9de pwlea! Ghlesy B TuRR iyl le 558 5 332
I b ssdausyi 18-30955 (awsis b ylslews y> Complete Blood Count Jgl sladaish slaualio (uyy oyl

-394 Oliw)Lo.u 53 oddiegd 5)19.4 U o el (R9eE

4 CBC s (sloadly .oy oLl V-aagoS (s2hd (ansds by sla MY (595 31 sothaie dalllae ol oy 9 330
Bl 3 SaS s Lnosls Ll duglie oadiengd g oadipansys phlews o 53 W cund i 55 5 §lhe wyge
i 30T Medcalc.20.013

el wya8 ghls Sye oy > White Blood Cell (iolidl . (i)l soyd WOV wgd Silgls claausly
a8 BB Sy Gogie 53 owslSsen LialS g (Receiver Operating Characteristic=+/s5) Cius.s
w38 ghls Mean Corpuscular Volume iglidl .sg )38l S (iali3l 395 (ROC=o/OA) Lauiis
391 (ROC=+/Y*) o5 (s 38 (s Spo st 23 Sopasisd 2lS s (ROC=o/5+) cigms apind
Oial8l 393 (ROC=o/Yo) g Lausid wyad shls Sy i ,» Neutrophil-Lymphocyte Ratio il33l
Ol g (ROC=o/5Y) Ciumd [awsid wyad glls Sy wyiww s platelet-Lymphocyte Ratio
333 (ROC=o/5N) Cuss auinicd )33 glyls Sye e s Systemic Immune-Inflammation Index

Syo s Gisiien 39l dele dw CBC iale)l (slaaisly ads) Golul s 313 lis yols dsllan gl &g S ams
L lwlius Ogs (aukid @ya8 b Neutrophil-Lymphocyte Ratio (iul3sl g cowgai (ialS (Judg igs (yivlisl
313 V8955 hlans Wy 5 coldg G Gl 03 Uil ol 039) asdd jl (S 395 oS

et igs ok JoIS Giylads L a9 slasfly s

allie dzei,ls *Jghumne iuuigh dllio 4y sliswl oy
VFel/oF/o) 1edlys lonlows 5 isae eg)f sy oo Vaseie M, Amini'M,'Tavasoli MM. Comparative
VEoV/oV/oF iyl bl ol amlis oSl Sy oSS g3 3 Study of the Findings of the First Complete

- Blood Cell Count in Determining the Outcome of
VeV Ll FYINAZO iy 5 Patients with Covid-19: A Cross-Sectional Study. |
SAAIFAFEY :yals Police Med. 2022;11(1):e32.
mamini@shahed.ac.ir : ;g5 oy

Copyright © 2022, Journal of Police Medicine | This open access article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

0

<6 (1 oyl oy T o) W) o (e

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

oohie dsllle Sy 3955 askid b ohleas soly omesd 43 Giss Jsbo JolS Ginleds orals! (slaaidly glduslio (o)

a0 Vtee ghlews (sLiy il 39T 9 (luobids (45 Tut
Glawlio uwyy dsllho ol 51 Sam YoIR g ymg LigyS
V3555 passiily glhles ;5 CBC-Diff (1 Jgl slaaisly
Sy lilosy 53 0adlimgd 3ylgn dy Cawd o pans i

33— (09) e bhuao

ey 9 Sl
Gigy L el o sthiie d_sallhe Sy 4 sl> 4sllhe
o3 b(s yms phyloo pload eaigy (s laityw (5 )—Sdigad
paidd Uy s rihias plicwylen JLaS)i ot 5
e WAA 1id ol ko) a5l y> 45 Vs ugsS (o_shid
ole S L5 5 (spglaez abngy (g VFeo Jluw oloyge
adlis it 5| 4 (S ohlens (5L (s §l amy
CBC-Diff a8 iglofl audly sl zealis Sy 5 palls
ety 3l amy ole S Uiy gloj g i8S 58 (bl 390
Olloil Lzl oy (655 Lasds G-imo bawgi 45 39
kx21 Sysmex Jio ,6lS Jw oiws bwgs CBC-Diff
Oyl 3yl s3bimanl Gwlasl ys rgameol S 51 asy ol sl
baogs CBC-DIff iclofl sl el 5 3o olsnil sasjls
vandid b G5 eBialefl pole paasie S
S b uwgi PCR-RT (i ulejl al gy 13-4_sgsS (_skis
by w8y 1Y g, 4o Detection IgG 2-CoV-SARS
393 IS013485 o5les 4 cidlags wlyjg 5laibiawl 5920 Ls

Sy Sylae KL Gt 4 dexle Ly
Al oyl 5 Eldcasar wledbl (liwlay
s (i L oo elas CBC-DIff ol iule]l
byl 45 llens @leMbl G oo 2wl VAeagsS
Galmesisyn 5 3035zl wl aidls |y 4 allbhe 4y 359
3 s aislhe 5l gy adl BLsd ol 5l 4
(o o 1092 9 Jeld 45 (SleMbl 08 il
wsd Ly pad s &l (g rivws &l (Hn 0395 a3l
Bl 4l sl a5 (sl slagslen
,Eosinophil , MCH ,RDW ,MCV ,HBG ,DiffWBC-CBC)
,NLR Platelet ,Monocyte ,Lymphocyte ,Neutrophil
Uit 95 Jolis elebl Lislys a5 38,8 ags (SIT,PLR
ABtll mols § ldeuser wYsiw I
sLayiehly Jles olire 352 Giomgiy Slaal L ke
el eyg e ol dy o g Sejlail
Hemoglobin =12-16 g/dl WB(C=4.8-10.8x1000/LCIM
=20-40% Neutrophil =55-75% RDW-CV=11.5-16%
EOSINOPHIL =1-5% Monocytes =1-8% Lymphocyte

S 33 ey asllho ol (B wlasds
.. 1, >11400.173.REC.SHAHED.IR 3\_=!

slmosls oles Lavesls (gylol Joddoxs g djas
L .8 gy9leex 2013 Excel 81 o35 53 saslecwsay
45 Laesls 2013 Medcalc (gLl 5810y 51 oslai
slodserd polawl oSy lwosls aiady Jul=i
, Lymphocyte/Platelet=PLR) 15,5 awlso slaibiul

doddo
iy Lagug g LigyS 5l b slacdsie Loyl ooz
MERS (_o1ily 5 Veo? JLuw ;3 SARS (_ouily tcul 03,5
Qg i glacdgic L ola g les a5 Vo) JLw 3
Lagwgny LisyS Ly b, 5l olea 4diS gloay
UigsS I (s3az gde 133995 Yol Jluw oy 53 ol
D135 g9t |y (gamaz oily iz olws 5l Lamgng
=z oloilw ol 53 slon iy ) ISS dzl )
Sl s Sl obew ol YoVe angili ¥ )y ccblag
IV 35 Mcl (ogae cilagy puilysl S g el
23 i egie slaul el VdugsS w9 RNA
L) e olime laiae bl d i g 0 gl
V598 j59ily 5 wdste ddgl e [F Y] 315 403 O
bad amy cohlam 235155 Lol el wizlidl glizes
il (5)lo S Lol eely 358 53 Linac 5 03,5 1 18
Aagd S a M gy LigS (gylenn (O] s5—dse
=S5 L sl 45 ol oad Joad Sl ol
0355 )53 1) el Lol dlez 5l ceumen YL,
bbby Sl golem Sl b ghlann el
ot 3 (ARDS) sl (i Guyinyy oy L3
S e ayi y Syo g (s9—deiz alanli Ly olon
Vo L Yo )5 oS g dise —igesiy sLzd bl 551
A4S 34 ymmine (i ()l 3lgi e 3lg0 3io)s
s 4 Y ST sls g cles g (1S dg) 4 5L
o303l (5lmyg 2 NdugsS (6,5 4em gy wr Gbyiwd
3Ll ghlaw )3 eoshe padedd ez Hekeal 3,5,
v gy b Syl l s> > 55 ales,S
2-CoV-SARS sl S_ilS g (ausid dd-dgsS olylow
Ol 5> pwsSee usis) Shenly Sloyuad) YiSTy g
il lblg ) w5 sLindiges ;| (PCR-RT) (sl
A V] el (Sl

slels g o= 5D o_)_...‘b‘clgjl wlellbo wluwl o
eyl 4l L sl lodgilen slagiolefl o503
1S o Lal (e il ool oot 4 adio oS Tt
obles caiie 9 5Ly 53 rage 03T SWS el S
Jolds GaBiolefl (slags,lali jI 2 [A] bl Yoo
(oldgyigh oo wsaid § b sLadodS slasi (ioals
e (CRP) —iiSTy ()9 (ilidl «(ygiwgnog 3
=& 095 S5 9 (ESR) j—0y8 (sladsulS ©o—uw)
Oyl oig el gl ;351 53 (PCT) sl
ot o8l 45 \3-ag5S eigie 4 Vot ghlew ga>
oo wad g ddope Ly dS aase ldd |y lpss
T g gl (myy ol 5l Bae Do ] el e
9133995 wdgae Jo-b )3 s> J-olS iyleds wilynss
Siglsilen slaytelly | 2y Sl G 93,5 el
Cepenl dm dzgi Ly gl 39— (g5lem 093 Jo-b 5
2 P sledslw Giled Giolel 13 35250 slayS)logn


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

allhe 35 0 e ymaz CBC-DIff Lol _iolefl Laaisl,
S 8ST @s A o351 ) Jsdz )3 oS j5bay
L alBinlel slaasl 5 blidegmer glagasls
S8 solal wglad 350 Shig-g b il I sl
shls bpasli plw puslSsen jasld j o e3f
bl j1 98517 coa g 09, S )3 aisg Jlay gjes
{Neutrophils glojasl i , ai) g Sa o393 Jasl
33 9 ealys Monocytes (Eosinophils .Lymphocyte
(o 0395 ad L gl 31 ,a8 Yo oabpansyi 09, S
{Neutrophils slojasl o , a1V g RDW jasl i , a5 5
5l .ecwlss |, Monocytes (Eosinophils .Lymphocyte
YA by dslw ghls 3oy YY s basyi ;Lau WA
slw dislaw ghyls sy W d8 (g5las disluw slyls soys
(Go—lS il gl dliiel) glaine) sloglo
sl YO 51 ai il glasine ()low g—d 4o YA 4
Y ey dslw glyls aopd WY () 3oy OF o dengd
slw dislaw ghyls aoys W d8 (g5las disluw slyls soys
YV 5 ((59lS el g s eolaitel) glesej sl sbo
() Joaz) sl glasoe) (s)lom gt 4oy
pwiz) GElbeasaz Jolge bLG) cgz
i oo (G 0355 paz Ly 9 g (glacine) (55lau
Stand 3oy o 31 osliial Ly 18agsS (e Ly
= Gl deunenr Jelse 5l plaSaun wsS gy Sie
5 diml 5 e SIS gl 4o i Syl Lty (il
Gitlis coman Jelse 45 aisls glis Sy SIS (el
ol g gy HlAS 581 Ly il s aoys PW/O LI S/A

ohles 5 =l

.(NLRxPlatelet=SII, Lymphocyte/Neutrophil=NLR
Shigg il s pulowl ym Linjusito 2jos (99— Jloays
L (nly) o58mly ydito aSil 40 429 Ly o (ay
Spsd G3aiSy Jae 5l 039 S gy Liy glon
G55 09—l (SLuBitay 08 i 13 Ly slatazgs
sl psio jilp 33 oS eals (il adls g dtiualy yusio)
Sl G ldcoses loypusio a—d oslaiwl (a—ab
regression Multivariate (g, 45 39 »S (hgase y Lo
ool y i slasy Uy (il e .4 oduzxiw analysis
CBC-Diff ol _iolejl asdly oss! oSy 5 §lao 2l
-Hosmer g5l (olol 1 Jio (3l olie 4 oduzmiew
e @iyl e podizes b eduziw Lemeshow
>t (CBC-DIff o8 lefl aidly (sl slayiohly) Jistuns
5 R?Snell & Cox (g0l ;I eslaiw! L (Lay) dicunly yusis
51 S value-p (yli—s .ai saumiw R? Nagelkerke
u_.s)f 58 sl lsme SY_o o/o0

Lyaisls
W slwosls caled 55 (pa8l slaosigyy Vi jl jury
o=l 03 i8S I B e g ae 90 JLuS)i e
£ (3moys OO/F) o3 YV diBlipausyi 69y 43 dsllas
g JLw S/AFRWV/PY w5l L (amoys FF/F) 3y
OF/¥) 30 FY g (3moyd FOIY) o5 PF o imgd o9y S
asllho 3y90 Jluw YONVE/VE S Sl Ly (amoys
oyl 5 Bldeuser glopasls asS S

CBC-Dff aliuleil slaadly sl g idlucasas slagasli (oS-Girogi Gilshs () Jga
VFoo ypo B VWAA dwl 51 V810985 Lawddd b sadyaudyi / egd (g s oylylass 53

ol yauys syl oddgd 3,8l
p-VALUE g5 = = wasls
7A0:Cl Jhse Bl Sl slasi 7A0:Cl Shme Glail il slass

oV ey i a5/5e £VF/OF W/VA  Fe/3F WA VE/VE£YR/EA VE/VE YONY YO (Jo) w0
ofosh Jloyipd YY/¥A £3/F /YA PY/YA DA YO/A+\o/YE ANV YO/AF 03 BMI(Kg/m2)
V8 ey Y/YA £0/AY Y/3) Y/YA YA Yo/oS+)0/AY O/F) Vo/os Y&  WBC(x1000 micl)
ofoo¥ Jloy WS £5/Y VAS VNS WA Vo/QFEE/ES Y/vy W/OF YO HGB(g/dl)
AW ey AY/o\ £10/Y5 YIVE AV WA AB/YEVY/YA SN AO/YA YO MCV(fT)
oIEN Jloyips VE/VS £¥/YA VEE F/WE WY £/20£W)/F Y/FO /Y YO RDW (%)
/WY Yoyt YY/3Q £5/0F WYY VYRR VA YA/FYY/YA WISE YAV YO MCH(pg)
Joo¥  Jloyips VAO/Fot)1F3/A FNFS NAB/Fe WA Yol/VE£\AY/Y ag/vs Yeve  vo o PLT(x1000 micl)
A N PSCFS VYORY/YE VA VYO WA VIASEO/A /3 VA5 v¢  Eosinophils (%)
o/ Jleoyipe VE/OVEYo/AY Vo/FVYE/OY VY AV/oA£Yo/YY Vo) AVeA  Y¥  Neutrophils (%)
ofos)  Jlayiyué Yo/QAA/AF AFY Yo/A) WY VE/QA\S/Y Alos V/03 V¢ Lymphocyte (%)
foo¥  Jloyips /Y5 £V/AS VEY O VYE WY Y/EOLY/EA VYE Y/£6 Y¥  Monocytes (%)
foo¥  Jloyipué F/5A 20/ Y/ F/SA VY Y/ 1o/ OA O/¥A Y/AY V¥ NLR
Joof  Jloyipué WAY £\5/YF ANY DAY RY VA/oVEVE Yo ¥/ VALY V¥ PLR
[oVY Jleyipe AFF/FWEAVIF/ Yo AARVAINERY o7 RN VOWY/YYHFE/So5 WWPE/Vo  NOWY/YY  YF Sl

o

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

<6 (0 oo | ey

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

oohie aallas Sy M-a555 Larid b ohlows dely omesd )3 Giss ol JolS Uiyleds sl (sloaidly (glauglio oy

b e phlows gl p idbibeasesr Jolse bLS) (Y Jsa
V-aag9S aukdd

3ol Gy
23 . L
L U
FSN e YA P
=> samlico
SYIY Y vy cigh
50 @

X2(6) =32.85 , p=0.001

Cox & Snell R Square=-/54 S (94055,
Nagelkerke R Square=o/YV0
Exp(B) p df Wald SE B asls

V¥ ofAV N /) of¥F efo¥ (1} 4 350) Carui>

@ i) lains g ylass
Y T e e T
(opisls

VOY  o/¥Y N o/YY  o/FA o/FY (JUw) oy

o/AV of/FF \ o/OA  of/ed  -o/o¥Y  (Box-Tidwell) oo Jilisie 4l

WSO ) VAR VEY V/er (Kg/m2) i o363

o/F5 G 0353 Jalise il

VAR o/NF ) VAL o/ (BoxTidell

OVAY ofS3 Y o\ NS WAE (e cuys) shie | odhe

sls pLis Tidwell-Box ¢y ¢z 394 slslise ,ils
byis (S 0395 Bl 5 pw) 05 Jiiwno il (2
sabdy el (gaiadiws a jLd g sem 8y s bLS)
sElbcasnes Jwlse | ola S esS ylg e IS
sloasly odsl bl ez (¥ Jsiz) sivgs Sbgasee
VageS wdsie do sVt ol sl o (gisJgilen
.Eosinophils .PLT .MCH .RDW .MCV .HGB .WBC(C)
olslees  (Monocytes
Sy Jie 1 eslisiwl Ly VdugsS pansedd Ly (g piun
WBC (iljl esS glaie olajen obs) 4oy Soiuwad
5 39— 41385l vaaxeee/micl I YL iy adadi Ly

.Lymphocyte Neutrophils

Pp=o/eo) ROC=0/55) 353 a0 o] (aude il wiya$
WA g/dl o ahadi Ly o uslSgan (i alS (X2=Y1/AY
SERETERD. U J-| PRV R SV RN P
ahii Ly RDW (jiclisl (X2=F/¥Y ip=o/o¥ ROC=0/OA)

A @8 g dg i8Sl aoys VF/E 5 YL i
(XZ=\V/AY (p=o/o¥ [ROC=0/55) 353 a2 o

30 - 20
2% |- [="x] is '-
(=] 18 - < .‘.«.
20— L L i
L=1y 14 P
i T : HGE
- o 12
Foes =111
C':‘?.J WEC ik G Sens 3LT
1o = _l"- =iy Spec: B0
H Semnz 54.T & t
1 i Spect TR0
B L .
[N T I 4 Lo
e i - st 2 gl
gl s
110
A = b =
100 - &5
i e A 40
- éf, LI . e LY Ly
L ey ! PRl et o] >B8.3 A5 |- o
o oo nre] [
an ""'..'_J‘_l:. gl -F_\.'_:f._&: Beus: T35 'I"""if - -
L = & Spee: 514 o - pELEERL o0 gL i
] ol s il e =1
T | L 2o Sems: 0.0
T = :-Eﬂ ) Specs 197
an oy ol C 3 g
50 1 1 LES = é L
i S gl =l
i i
L 0
5 dJ i
! o) — I
30 3 ::-: S
e S BRIV g
'ﬁ"‘:ﬂ‘_/L T LT = PLT
15 N D =14, 6 ] =
Toye : I -5
B G Sens: SET - e
G Loty it e Sens: 70,7
i) Speci TLT 10 Ft | Spae: 113
ib - N ¥ F{ﬁ},is'- >
3 LHER
Mnad
5 10 =i
L[] R nd o 1
e o ek A
Vil i

Siddsilen slaySile (Shg 5 cawles 5 iy dads s (1 S


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

(¥ Jsaz) 4 bl (sislsilen slasSle

Sigdgilean saySle Sk 9 cawles (¥ Jyao

e INTAS WBC (x1000 micl)

qy Yo/Y HGB (g/dl)
OV/F YWY MCV (1)
Y\/Y AY/IY RDW (%)
Yasy Ao MCH (pg)
\Y/V Yo/Y PLT (x1000 micl)
YY/Y YE/E Neutrophils (%)

Yo Sof/A Lymphocyte (%)
Y/ o/ Monocytes (%)

\is FY/Y NLR
OF/Y Yoy PLR
W0 A/ SI

ROC curve
100+ -
80_ ‘I_,_|!/

2 i

2 604

>

D

S 40

w

20 £
0 T T T

0

T
20

40

60

80

100% - Specificity%

1
100

Ratio Lymphocyte-Neutrophil as>ls sly ROC (i (Y JSi

ohlSes 5 =l
YY/ pg 5l Vb (i adads Ly MCH il
(ROC=0/0F) 353 Lanseidi cuyad 33818 g 39,138,350
51590 oy achds Ly MCV aaliél (X2=V/Y0 p=e/Y
3o insd o] (el @A g sg0 138,80 Avyw fl
adaii Ly ceoSYy ilisl (X2=F/3F (p=o/o¥ (ROC=o/5e)
)8 1818 g 395 1385l Yadaees/micl 5l e i
() JS—s) (X2=o/Ys (p=o/fo ROC=0/00) 34 pank i
Soyd Sl yitaS Gy akaiil Ly Jdginell Giliél
ROC=e/0F) 393 Gausis @y 18l g 395 iS5l
et i i Ly by g Gicaliél (X221 P=o/y
95 A a8 glls g 39,135l oys VA
GialS (¥ JS_i) (X2=13/55 p=e/ee) [ROC=o/Yo) 55y
S50 103 VF I G Gy 4l Ly o wgdi)
(ROC=0/Yo) 393 (595 (b il ;a8 (glyl> g 039
U ahdl Ly cawgin icalS (X2=YFE/S (p=o/eo)
e a8 88 g 35 18,0 oy W5l S
Uielidl (W JSi) (X2=V/YF (p=e/\W (ROC=0/00) 94—
O/ 1 i iy ahails b g d Jodgyigh o
39 (29> LA @y s Gyl g 39 ISl woy
S cunwd Gial3sl (X2=VA/YA p=e/oe) [ROC=e/Yo)
5 392 51858l VoV 51 Gl G i Ly corungisd 4
p=o/o0) ROC=0/5Y) 39 dumd (ark il «iyad ghls
adaii Ly olpll- gl picwam (oL Gialisl (XP=15700
il ey B glyls g 39y 4138, ARO 5 Lo Gy
(F JS—i) (XB=V/YY p=o/oo) ROC=o/FA) 39 (e
S 9 cawlus Jyaz dsllho slaasly slive

-
me
Easinaghi
1 sl i Lymphoeyte
Sean 435 <=4
Spec: 679 Sens: 605
" =  SpeeTi
- 000
COO00 a
Ji ey oo
AT, aiiinieoisiiie]
i af
oty
T <2 T
| |
] 3 :
| |
] - i
| P o S uw/,,, S
3 i I Seus: T84 Sidlgilen glaySile Shis
H e - Spee: 107
I———mjllzm———mn%:nm——
| |
1 oo oo
ek a4

=

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

=

NICH R s ICNRNCH

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

oohie dsllle Sy 3955 askid b ohleas soly omesd 43 Giss Jsbo JolS Ginleds orals! (slaaidly glduslio (o)

B0}
L] [
% n—
0t il
: 5 ol ¢ mR
= L . e H 4
. £0 o I ) : 10,1613
P U ;i ; Seus: 757
Sens: 62,2 ! ® h '
10- speT0 gl o Spee: 54,7
gl zuj
nk -
(1% |]_-
T000
g000 -
s000 -—— ___ I B SII
4 2945
4000 - Seus: 68.9
Spec: 63.5

3000

2000

1000

Copoluz g Gy dballi o (F JSS
sislsilen slaSile Sh 3

©3ai8l ot 9 0355 0391 4Ly juwlyuw 45 Iy 443
LY W] ol oals 8 5Liad cosd eosd ao |y il g
US_M;); d.;._w)J colylaas sl sla i | ds ay

3 YL 59 Sye ylas 55 S 1A agsS 4 Moo Lo
U_J| )_.uAggf)A U')—*A u|9._;..) 5 el PR )Lu_wd ‘.&_3)‘.)
ot gh— Laghyy 5l =50 2l pials |y olilaw
)_JBLGJ )l oalaiwl N4 .\_1995 a4 SL_».A u')LA-U Cidg
e )'l oalai_wl l_: 9 il ol)LA,g Ay L’)S—“" (S
ol cmsdy L;)..,S).s wad gulwl ;o cquae
2 oSl S yglal Gy DY) ssdie i
sl o)lse s eSOl de il pizan g )l jlen
osliiwl Ly oy ol jo a8 acisls all)] san @i So
4 BL_J.J.A u')LA.\J Sy oy @Li_quc)T 6Lma.)|3
DF] s minton gasile oudy L Syo ,bai 5114 ageS
4_.\.9LJUL2J as)j 9> ‘)_i.aggf)‘o a_JL\J LJ—*"UU""*J 6|)_J
4 BL_J..uA U‘)LA.U d._a.BlJuLzJ eg)j v} BT 3 gf)_a 9
slaaisly gl 45 sls i y bls d el Laaisl
obles L G—mite 3 S Tube ez sisJilen
5 J89,998 Liali8l 51 alie VA-ag5S wighe 4y Ve

o—sl glodidly glaqlio Gy Saw Ly asllhao o
0,3 V-0 0995 ek S Ly Lo ;5 CBC-Diff
sl aslllae pulis s oLl sasiingd Sy e 4 cad
23l iy o S ldeuses Jlge 45 8ly plis
O 53 V955 dy Yoo 3131 3 Sye lghs el
sl oLl s 59 slslime Lol 1 sumliie yidon YU
ool Syo y s Jale i (CBC Lioslel (slaassly
Jylia 8 51,590 WBC 5l acityle Jole i ool 45 4
W5l e HBG wdms pandiis wpa 3 Ly o) Sg)500
A¥/Y 51 5590 MCV aus s ey 8 ygany yid /o
/Y YL Neutrophil ;s V¢/5 51 (icw RDW (tdgies
il @38 b oys V¥ I S Lymphocyte g a0y
V995 4 Moine ghlas 53 1y Sye aslyioe 45 05
L Lymphocyte g Neutrophil 3,50 ;3 .aled (—ogion
asllle lej 4 argi L owitdls (lsiem elallhs 3]
ol eiS glgie L) dugw 39—l pat e pac g
9> oIS Santen LigyS sladigw olat )3 Jslge
5 sy Ly RDW .MCV .HBG WBC 3550 ,3 .4 cud
aalllae oloj 40 dzgi Ly g puinisls (olsien elallhe
o i laioe Lig)S duguw (3903 pad e pic g
b 03 S Sl Lig)S sladag—w oled )3 Jslge
o9—bre Voo 1 G e—iST 1 AugsS (6, 4en i


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

514 ol 0390 4138580 g Lol 030 ,1i8il comuis
Glgten yol> dallae L Yl Jdgyigh g cumwgasd y e
bl Glsen pnslSgan Gioals ) hie I g il
Oy ahil ciS plyige Hlgken pie cle 350 5
Oy il Go-b dalllae )3 4l Sye 35l > bl
W 5l e ysls aellhae y3 (g i Gaod/ @8 W 1 S
9 ) /)5

VESY g9y Yo¥o Jluw 55 olSan g Bahl 4l
Ao plid g ol ead eladil 13-0955 4 Mie jlew
03,8 g8 VA-uugeS e dy Loy Soys YV/F oS
2=l e Hlgld s i 0395 i sl g
ool ool o g ccdla bl coawin (Jg el @il
Sl atle Sye ybs Jale ez CBC (ilefl glaaisl,
o3850 9 Y cougis) Y tdw Jo- 8 YL wsVy
I i JoilS o iz ;B S 4ST[Ve] ol
i 51 Lol codls lghan pols dallae L YU cowgiil
cde e dli Glsken gl pmssen 5 Y e SV
Go=5 asllho (YL disad pmm (lsioe (Hlgen pae
Wy i3l commslSsan sl 1 als dallbe 53 couls
Ao lalise Lol 4 csmliive s cadbengd sl 3l 55

Ao g 3 gy o= Lo =esligs ol 0
13 s biat slagSis @hls 45 Gipius Jls s wud
o=ySlesas (luolidh cenl (g5l (o Sty atan>
S ot b olen oS Tute 9 wad alyny 48
B 4 (55856 b slecadlie g3 clam sl
BBl slaparls golz 5 G55 bl A0
o=y 4 3 Jlgige gslens =l J=le olad 5o
23 iy S8l (gl Ty (i slocdlyo L agled SeaS
dsllho ol capsgame pyiege S eald yhs (oye0
asflaoe 390 oLa 0dgp 33 3990 wleMbl 3¢ a8l
J=Js 0 g 39 mhiie dslllae Sy 4z ST b 350
alilio Je plad oy oSl (5lej 5 (S adgaxe
i Lol dsels U (T eslalliae 15 394 ywmn o 53
&=l Jy—a> ol igawy ldlez e s
ceils splgs JLds da ]y 553a8s 9 yiden

9 yigs il Jole dw wiS lain (IS Ho-bay
Cowgiid dy Joidgyish cumd GIlidl 5 cawsaid ials
4 Yl )3 Syo bl cogr (95 0 S Shiug

ecwl V- ggS

o ol 3 i—ollail cib j3 (63,35 ¢ =l WSS
leysiss any iblay 5 Gy L 45 4 o jo oo
weg—a 3 Gr—aike g dqde wlelbl (Sjslyilen
230995 g9u b 4 dzgi Ly 39 (,913,5 13ugsS
p95-) ool (sLagBaly sl YU 0 ST Ly slobixe

ohles g auly
w38 LaySilo ol g camwgddd o Jodg yigh camud Gialdl
3 o8 an g Lanini 4 sllbhe s bls 95 (o &
el g ajd AangsS (gslew glate wamd Yo¥o Jluw
oo 0393 Job 53 9> J-ol5 Gileds slayiolly (Hlej
OB a3l 53 e il g slany SdlSses Ly bL
45 «Hgb oy g meS dallhe S pBuilejln g
sbess ¥V CBC ollialel aalis 59y » Llbial j5-25 5
ezl oasn pladl (Hlgite 595 VY e 4 VA-a0g9S 4 Yo
g Sl g8 lilaws 51 Aoyd Vo/A S S ad 0 s
YEO) cowim Slos i ja sy ohlew o)y AY/Y
Bl Oj W Dy—n YA 9 o.)_.u)L)a.\})J bs)j PR O})_QJ Q"us.))_A
Fo 3l Ghem) e 3la5 3l g3 (lghd s (eaibingd og,S
S g5 gl 1 (ol 4 o o Jolia 3
W Jolie )3 485 WF) 8 5 el lasae )lew el
8yl s oilglys oy (s VY Jlie 53 il VoY (pds
5 el S5l g8 (ilgh s s gt 5 YU
3l oS gen iealS w3 i8Sl cawgio Gioals
RDW jiyl53] co3gii 4135 45l MCV auljdl o394 148
D5 a0] 0393 )l.s._f);.;i_; Platelets UM._J|)9| 0393 )|_L__§).u$b
o385 ol comwsdid Yy by st iz ylato |
2l 53 s crdls o lsen 5 ol> 4 sllhe Ly RDW
yol> dallhe Ly Platelets (i ul3él g (gld o) (55low
i gg 55 ailgige wgldi eole PV] crdly lgken
ol dellbo Sy o & ol cewdly (gylay wad g
Dg doyd YO/Y

U|9'*'c i YoVo LJLM: 3 ublS_A.m 9 Liu as)lao
Obslord 51 oaliul Uy, dos jLuiel aialiiel § dsugin
23 Olimslan 53 yae 5 Syo miten Sl w95 J—olS
WAF (555 32 oz 5 Ll joiiS 55 %-agsS ol)lan
=4S ade pldd el s pladl Yt Hleuy
b [ ele gy (CBC Lilel (slaaisly sl (ol
sdayish /0 Iy tdw JoslS cecsYy 5 aiile Sys
b JoulS 5o 1 dmnit ol Y w9 cgwgaid g
iy lgan , ol Lsllhe Ly cowgit) g Josdgyiss
g9 b 3l oo g Sy 390 Gy aails , Bio I o »)
cle 3350 5 ecdlai (lskan oSy 43 51 s (bL)|
o=l iy ahaidl edS (ylaie eSWy ulsken pae
Sl eS ip adags §o-8 astlae 53 .adl Sho 3y90y 53
5390yl Syl YO 51 5 kaS yils dallas 5 g WO
33 e g (s9wgo dslllho \A] 353 4_0ys YO , s>
o el 13-3555" dy Mte Hlas VYO (555 3 ()45 s
le3yS g8 llaws 3oy YF/F sad o il 45 el
s Jole diw (CBC Liolefl slaasl oodsl Golal 1 g
o950 (ialS g only Judsyish I comsis) (Sye
sitldscuses glypaslia jo D] el sads 2wl

=

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

—
154

NICH R s ICNRNCH

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

oohie dsllle Sy 3955 askid b ohleas soly omesd 43 Giss Jsbo JolS Ginleds orals! (slaaidly glduslio (o)

Syl 3y >g y bl

o sl 4 el s 155 Sl i s
(o3l Jalons eslliae b onmly dame 5353 tasllhe
da o3ly Joudsi cosls (g y9Tg 0 (lwgi (Gagotame ,iSS
a9y e o (63555 5 Wl gl (5,55 55 S g
5 B colgiwo bl alic il 2l Ly a e g
Aplise Iy of 3 zae clhe oo

sl o8l e cales Ly b ool s le aslie
b ol

References

1. Chan J.EW, Kok KH, Zhu Z, Chu H To, KKW
Yuan, S Yuen, KY. Genomic characterization of
the 2019 novel human-pathogenic coronavirus
isolated from a patient with atypical pneumo-
nia after visiting Wuhan. Emerg. Microbes In-
fect. 2020;9:221-36. https://doi.org/10.1080%
2F22221751.2020.1719902

2. Mena G, Martinez PP, Mahmud A.S, Marquet
PA, Buckee C.0, Santillana M. Socioeconom-
ic status determines COVID-19 incidence
and related mortality in Santiago, Chile. Sci-
ence 2021;372(6545):eabg5298.  https://doi.
org/10.1126%2Fscience.abg5298

3. Keddie S, Ziff O, Chou M.K, Taylor R.L, Heslegrave
A, Garr E, Lakdawala N, Church A, Ludwig D, Man-
son | et al. Laboratory biomarkers associated with
COVID-19 severity and management. Clin. Immu-
nol. 2020;221:108614. https://doi.org/10.1016/j.
clim.2020.108614

4. Zeng Z.Y, Feng S.D, Chen G.P, Wu ].N. Predictive val-
ue of the neutrophil to lymphocyte ratio for dis-
ease deterioration and serious adverse outcomes
in patients with COVID-19, a prospective cohort
study. BMC Infect. Dis. 2021;21(1): 80. https://doi.
org/10.1186/s12879-021-05796-3

5. Zhu Z, Cai T, Fan L, Lou K, Hua X, Huang Z. Clini-
cal value of immune-inflammatory parameters
to assess the severity of coronavirus disease
2019. Int J Infect Dis. 2020;95:332-9. https://doi.
org/10.1016/j.ijid.2020.04.041

6. LiuY, DuX, Chen],JinY, Peng L, Wang H.H.X. Neu-
trophil-to-lymphocyte ratio as an independent risk
factor for mortality in hospitalized patients with
COVID-19. ] Infect. 2020;81(1):e6-el12. https://
doi.org/10.1016/j.jinf.2020.04.002

7. Huang Z, Fu Z, Huang W, Huang K. Prognostic value
of neutrophil-to-lymphocyte ratio in sepsis: A me-
ta-analysis. Am ] Emerg. Med. 2020;38(3):641-7.
https://doi.org/10.1016/j.ajem.2019.10.023

8. Kaushik R, Gupta M, Sharma M Jash D, Jain N,
Sinha N. Diagnostic and Prognostic Role of Neutro-
phil-to-Lymphocyte Ratio in Early and Late Phase
of Sepsis. Indian ] Crit. Care Med. 2018;22(9):660-
3. https://doi.org/10.4103/ijccm.ijccm_59_18

9. Farkas ], PulmCrit Neutrophil-Lymphocyte Ratio

Sg—o o gl dmail )5 cadiglsie ylgo iy cSlD
3 Sre 03 il Ylg—o 4 dzgi Ly el 35T
(ool 35 The (slmeliiialefl jgad MAragsS 4 oLodie
Yls b 1y B doleil 2ot gy (sjluweslel gz
g ol g Sl )d 3 ilgie Fab eadeslrzudys

Al iy ege (s Yy Sy Ly ol
olilons oo Jiuyy ()8 I 1lya8 5 S
Dg—dize =138 2y b ol pladl )3 s thae
oyl alio Bsiung dbwgony tadle oylss
dallhe JLB 55 =8l (iyled 45 45 s ileie

(NLR): Free Upgrade to Your WBC. Available on-
line: https://emcrit.org/ pulmcrit/nlr/ (accessed
on 1 October 2020).

10. Qin C, Zhou L, Hu Z, Zhang S, Yang S, Tao Y. Dys-
regulation of immune response in patients
with COVID-19 in Wuhan. China. Clin Infect Dis.
2020;71:762-8. https://doi.org/10.1093/cid/
ciaa248

11. Liu F Zhang Q Huang C, Shi C, Wang L, Shi
N. CT quantification of pneumonia lesions in
early days predicts progression to severe ill-
ness in a cohort of COVID-19 patients. Thera-
nostics  2020;10(12):5613-5622.  https://doi.
org/10.7150%2Fthno.45985

12. Yang A-P, Liu J.-P, Tao W.-Q, Li H-M. The diagnos-
tic and predictive role of NLR, d-NLR and PLR
in COVID-19 patients. Int Immunopharmacol.
2020;84:106504.  https://doi.org/10.1016/j.in-
timp.2020.106504

13. Shang W, Dong], Ren Y, Tian M, Li W, Hu ]. The value
of clinical parameters in predicting the severity of
COVID-19.]. Med. Virol. 2020;92:2188-92. https://
doi.org/10.1002/jmv.26031

14. Yan X, Li F, Wang X, Yan ], Zhu F, Tang S. Neutrophil
to lymphocyte ratio as prognostic and predictive
factor in patients with coronavirus disease 2019,
A retrospective cross-sectional study. ] Med Vi-
rol. 2020;92:2573-81. https://doi.org/10.1002/
jmv.26061

15. Ulloque-Badaracco J.R, Ivan Salas-Tello W, Al-kass-
ab-Cordova A, Alarcén-Braga E.A, Benites-Zapata
V.A, Maguifia J.L, Hernandez A.V. Prognostic value
of neutrophil-to-lymphocyte ratio in COVID-19
patients: A systematic review and meta-analy-
sis. Int J Clin Pract. 2021;75:e14596. https://doi.
org/10.1111/ijcp.14596

16. Soraya GV, Ulhaq ZS. Crucial laboratory parameters
in COVID-19 diagnosis and prognosis: an updated
meta-analysis. Medicina clinica. 2020;155(4):143-
51. https://doi.org/10.1016/j.medcle.2020.05.004

17. Lanini S, Montaldo C, Nicastri E, Vairo F, Agrati C,
Petrosillo N et al. COVID-19 disease—temporal
analyses of complete blood count parameters over
course of illness, and relationship to patient demo-
graphics and management outcomes in survivors


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html

[ Downloaded from jpmed.ir on 2026-07-05 ]

[ DOI: 10.30505/11.1.32]

ISSN: 2383-3483; Journal of Police Medicine. 2022;11(1):e32

18.

19.

20.

and non-survivors: a longitudinal descriptive co-
hort study. PloS one. 2020;15(12):1-17. https://
doi.org/10.1371/journal.pone.0244129

Liu H, Chen ], Yang Q, Lei F, Zhang C, Qin ]-J et al.
Development and validation of a risk score using
complete blood count to predict in-hospital mortal-
ity in COVID-19 patients. Med J. 2021;2(4):435-47.
https://doi.org/10.1016/j.med;j.2020.12.013
Mousavi SA, Rad S, Rostami T, Rostami M, Mousa-
vi SA, Mirhoseini SA. Hematologic predictors of
mortality in hospitalized patients with COVID-19:
a comparative study. Hematology. 2020;25(1):383-
8. https://doi.org/10.1080/16078454.2020.1833
435

Bahl A, Van Baalen MN, Ortiz L, Chen N-W, Todd C,
Milad M et al. Early predictors of in-hospital mor-
tality in patients with COVID-19 in a large American
cohort. Intern Emerg Med. 2020;15(8):1485-99.
https://doi.org/10.1007%2Fs11739-020-02509-7

ohlKear 5 wly

<

2202 ‘L @nss| ‘LLIOA  ANIOIAIN 301104 40 TVNINOr


http://dx.doi.org/10.30505/11.1.32
http://jpmed.ir/article-1-1107-fa.html
http://www.tcpdf.org

