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ABSTRACT

El4l:e') [« Pneumonia is one of the severe infections in children, and empyema is one of its es-
sential complications which causes more risk in affected children. Therefore, its early diagnosis is
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Accepted: 21 Sep 2022 © [SITETEE This study aims to compare the value of two inflammatory markers including mean platelet
Available Online:01Jan 2023 . volume (MPV) and neutrophil-to-lymphocyte ratio (NLR) in children with pneumonia associated with

and without pleural empyema.

[VETEEE This study was conducted on the data of 128 children aged 3 months to 14 years with bacterial
pneumonia associated with pleural empyema and 128 children without pleural empyema. The MPV and
NLR values and the patients’ demographic and clinical characteristics were analyzed in SPSS software
version 18 software. The confidence interval for the area under the ROC curve was calculated using
binomial exact method. The significance level was set at 0.05.

ST Of 256 children, 42.2% were girls, and most of children had ages <3 years (35.2%). Children

Keywords: with empyema had significantly higher NLR, platelet count, and MPV than children without empyema
Empyema, Lympho- (P=0.040, 0.005, and 0.021, respectively). The MPV (P=0.020) and NLR (P=0.039) were significant predic-
cyte, Mean platelet tors of empyema.

volume, Neutrophil, i [&TEERT The use of NLR and MPV may be useful in the early diagnosis of empyema in children with
Pneumonia, Child 3 pneumonia.
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Extended Abstract

Introduction

neumonia is a serious infection associated
with considerable mortality and morbidity
in children younger than 5 years [1]. Acute
phase reactants are widely used for the dif-
ferentiation of bacterial and viral pneu-
monia, the most important of which are the white blood
cell (WBC) count, absolute neutrophil count, neutrophil-
to-lymphocyte ratio (NLR), erythrocyte sedimentation
rate, and C-reactive protein (CRP). Various studies have
reported the beneficial effects of using NLR in diagnosing
diseases such as acute appendicitis and acute pancreatitis
[2, 3]. Different studies have shown that the mean plate-
let volume (MPV) is significantly higher in hospitalized
patients with pneumonia than in outpatients. The MPV
is valuable for predicting disease mortality and severity
among patients with community-acquired pneumonia at
the time of admission to the emergency departments [4].

Despite advanced methods in diagnosing and treating
pneumonia, pleural empyema still occurs as one of the
severe complications of pneumonia in children [5]. Due
to the importance and risks of empyema in children, its
early diagnosis and treatment is necessary. If the value
of the inflammatory markers be assesses, it can help in
the timely diagnosis and proper treatment of pneumonia
and its complication (pleural empyema) in children. This
study aims to compare the MPV and NLR values in chil-
dren suffering from bacterial pneumonia with and without
pleural empyema.

Methods

This case-control study was conducted on the data of
128 children aged 3 months to 14 years with bacterial
pneumonia and pleural empyema and 128 children with
bacterial pneumonia but without pleural empyema who
were admitted to the 17 Shahrivar Hospital in Rasht, Iran.
Patients are identified based on their final diagnosis men-
tioned in the medical records (uncomplicated pneumonia
or pneumonia with pleural empyema). A form surveying
demographic information, the season of hospitalization,
clinical manifestations, and laboratory and imaging find-
ings were used for data collection. The collected data were
analyzed in SPSS version 18 software. The statistically
significant level was set at 0.05. First, the normality of the
data was checked using the Kolmogorov-Smirnov test;
in the case of a normal distribution, the t-test was used;
otherwise, the Mann-Whitney U test was used to com-
pare the two groups. In order to determine the predictive
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power of MPV and NLR in the diagnosis of empyema,
the area under the ROC curve (AUC) was calculated. De-
Long et al.’s method was used to calculate the standard
error, and Binomial exact test was used to calculate the
confidence interval for AUC. It should be noted that these
calculations were made in MedCalc software v. 20.026.

Results

Of 256 children, 108 (42.2%) were girls and 148
(57.8%) were boys. Their mean age was 59.89+39.62
months; 90 (35.2%) aged <3 years, 83 (32.4%) aged 3-6
years, and 83 (32.4%) aged >7 years. The most frequent
season of hospitalization was spring (33.6%). The most
common initial complaints were fever (=249, 97.3%)
and cough (n=232, 90.6%).

Table 1 shows the results of the main laboratory findings
in two groups. Children with empyema had significantly
higher NLR, platelet count, and MPV than children with-
out empyema (P=0.04, 0.005, and 0.021, respectively).
The WBC count had a significant positive correlation
with MPV in patients with bacterial pneumonia without
empyema; the MPV increased with the increase in the
WBC count (r=0.196, P=0.027). The lymphocyte count
was negatively correlated with MPV in patients with bac-
terial pneumonia with empyema (r=-0.282, P=0.001).
The NLR (r=0.227, P=0.01) and platelet count in in pa-
tients with bacterial pneumonia with empyema (r=0.245,
P=0.005) had a positive correlation with MPV. To deter-
mine the predictive power of MPV and NLR in the diag-
nosis of empyema, the AUC was calculated. The results
showed that both indices were effective. The maximum
AUC with a cut-off point of 8.2 for MPV was 0.58
(P=0.020), and the maximum AUC with a cut-off point of
2.7 for NLR was 0.57 (P=0.039).

Discussion

Our study showed that children suffering from bacterial
pneumonia with empyema had higher platelet count and
MPV than children with uncomplicated pneumonia. Gol-
cuk et al. in 2015 showed that MPV was valuable in pre-
dicting the severity of pneumonia and its mortality during
admission to the emergency departments [6]. The results
of a retrospective study by Gorelik et al. in 2017 on the re-
lationship between the MPV and the prognosis of patients
with community-acquired pneumonia admitted to the
hospital are also consistent with the findings of our study.
They showed that patients with increased MPV suffered
more complications and required more mechanical venti-
lation [7]. Erdogan et al. in 2015 showed that in hospital-
ized children with a critical condition, the increased MPV
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Table 1. Laboratory findings in two groups of children Without Empyema

Without Empyema (Interquartile Range)

Laboratory findings P
Without Pneumonia With Empyema

WBC count (mm3) 14500 (10300-17750) 13900 (9925-18000) 0.575
Neutrophil count (mm3) 10150 (6608-12264) 9145 (6485-13142) 0.051
Lymphocyte count (mm3) 3360 (2647-4350) 2860 (2026-4409) 0.072
NLR 2.69 (1.88-4.33) 2.80(2.04-5.85) 0.040
Platelet count (mm3) 300000 (240000-407500) 365000 (277000-490000) 0.005
MPV (fL) 8.2(7.9-8.9) 8.7 (8-9.1) 0.021

level had a direct relationship with the increased mortal-
ity [8]. Bekdas et al. also showed that combining NLR,
MPYV, and CRP indices could help differentiate bacterial
and viral pneumonia and predict their complications [1].
Our study also showed that children with bacterial pneu-
monia and empyema had a significantly higher NLR and
a lower lymphocyte count than children with uncompli-
cated pneumonia.

In conclusion, the NLR (with a cut-off point of 2.7) and
MPYV (with a cut-off point of 8.2) are useful for the early di-
agnosis of empyema in children with bacterial pneumonia.
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.1 White blood Cell (WBC)

2. Erythrocyte Sedimentation Rate (ESR)
3. C-Reactive Protein (CRP)

4. Neutrophil to Lymphocyte Ratio (NLR)
5. Mean Platelet Volume (MPV)

O35S el yasuds 5 Cgiild s by i S 9 (S b pe 585 0oy o 9 Sleanlla ylage

Yy



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://17shahrivar.gums.ac.ir/
https://17shahrivar.gums.ac.ir/
https://17shahrivar.gums.ac.ir/

¥ oylos ¥ 0,90 VF+) yliuw)

yA
Wby

Wil

b JUsSt (Ggegsy adline Sog8 VOF (hghy cnl o
FYIY) 55 VoA o5 Wb gyt 5ol el 42 g b
Oy Jawgie W3lodgy puus (o33 AY/A) 425 VFA 5 550 (a0 yo
Oy O,l50 (Ao 3 YOIT) 15 Qe a5 599 DVAREY ALY (SogS
Y i 03935e 40 (o0 YY/F) Has AV casils JLu ¥ 5l paS”
Oyt i i0gs WL g Jluw V (0o o YY/F) a5 AY g JLu P 1
il sl 009y gl yd oy YVIP L gy daxlpe Juad
YYY) 480 a9 (o yd AVIY 5 YEQ) (5 adgl LIS
N ojleds Joaz 50 () ojleds y1gal) Oy (duoyd A+/F o,
b JL Sl Sgosss 09,5 Y G dmallio b ol cliolesl gles
D9 g0 038ltis wel g b

.

<<

Al
Sy

9

292865 Y (Gloyd s390] 35 50 53 0s s SISy (Sgonts 42 Mive (15355 (55t plSi 4yl SLISE LY paguad

YA azeus SPSS (¢ )l.oT Sl b eals )Biég:? sosls
ERRIRREN SRR JIW RICNIET I NE:
Yo o903l 5l Sl 35 Spgyd g 0 (gus)y Laoals
aulie sl ' 900 52 0903l 3l Jleined @238 90 5
;&Jw&ﬁ G yad yund Glp i ooliiwl 09,8 Y
P Sopgadd 4 Jdg 59 9 (SN Lawgie p (slaasll
g b dline 'Sy iy pkaws qaumel LanSuid
dloes Sz g 1500 9 SOV (b 3 slenacdl ol daslone
95 09931 b 3l Sy (iomia geaes gl liebel alold
MedCalc ,l33s 5 b bl ol o solazl " glalox
lagygesl plos 4o (5 lobine prbaws g ool plomdl Yo/ + Y dsens
.M‘omm;)mjé ‘/‘a

6. Kolmogorov—Smirnov test

7. t-test

8. Mann whitney U test

9. Area Uder the ROC Curve (AUC)
10. Confidence Interval (Cl)

11. Binomial Exact test

295 el 9 b b JU Sl Sgagsy adline IS5 09,5 ¥y oalKtylel (slaaiily alia ) Jouo

P it gves R sy st
NI ¥+ +(VA++ +=44Y2) EBe + (VDY o) (o yioisleo yo D)o J3ulS sliss
YY) UVFB(TIFY-FFAD) V)D+(VYYSF-£5+A) (oo o sleo 2 3) Jidg 93
ol-vy YA +(FF -9+ V5) TV« (FED-—V5FY) (oo yin oo y y3)umngid
ofope VINBIDAY/ YD) SISAVY(S/TYY=V/AYD-) Counsgis] dy iy 353 Cosua
ofesd A7 TRRT |\ A CRRRE J 20 Foores (FoVDes=FFosss) (Ko yroluo 320 )SH
o[+ NY(/Y-A) NY(NA-V/4) (559308) 5 poe> 3sSkeo
Wipths

O35 el asuts 53 Cngiid d by igh S 9 (S Tl pes i oy od 9 Sleandlas (laga



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

. / V 5
Wby

F oyl .Y 090 NFe) b

29k e gl sl o8 sl gl adlie IS055 y5ly e el gl Y Jgdar

Somordl ot Silel i Autalog] il
VIAYE-/A8 (/6-Y/Y) (gt 55 5]l e g
PVEINY (+[A=+1Y) Py (9 4 5k (g Capd

O +[OEYAY (Y++=)¥F+)
VN[5 (+N=+/0)
VIVSE-IYY (VID- 519

Yo +QF EATEE (YY)

(5 2 2lg)ssy @l j5,m SUSY (5
P B3pstmd SLSY 4 yoly aole 50,003 SESY (fise Cared
25k gle B5gam LY

(Se yiocshie s 53) 9k @lo Judo o8 ol jee

g A Ry
Wipbns

STy (i Jelows b ol (st 55 Comogia] &) Jedy igh a5 (25 dawsgio o (sla sl (SOLS st oy © 398 (yresd gl aodls ¥ Jgoa

SRy Colus P (3001530 ) oyliaods! alold Vgl Sy SO0y 5 g goe. )
-I6) 155 NR2 JoY--I9¥ NY -[oAY Y, Lsgto por>
«lf+ -[o5 +/+¥a -[0V=-IFY YIv -ove Copmghid & Judg g5 Corund
O
UEp¥ny

Siias (6o ol dlaas pebans ol 581L a5 Lias (oo ls SO
P=+/+YV) col asdly )38 50 O Jawgin ps jlade
Syl 09,5 1o gyl Hasil aF Copugad] olass (r=+/14F 4
4S5 abay iy e Koo JU xS Sgesiy 4 dlie
Ol (S Jasgie poro e Cosghi] olaai el |y
& Juby g o Sl (M= +YAY g P=ofv 1) colasily
JUrSL (Sgesiy adliee ol 3l 09,5 yo SV olaas 9 Copusgis]
S 2381 45" O yai0 s ol Aty Cote (Son

e 9 SO Slal crangiil 4y o8 )T58 S (a2 (5 oline
Syosi b oaiSanxl e 5065 09,5 ¥V 0 SO lawsie
P e[+ F ol 4 955 50 03 sl el g b b JU S,

_(P:o/o"\ 5P=o/o 0

3l 50 gylel sl andes (sl JgulS slaas ols olss gl
bugio poe b Cute (Sunon JLySL Sgegty a4l

O35S el yasuds 5 Cgiild s by i S 9 (S b pe 585 0oy o 9 Sleanlla ylage



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

¥ oylos ¥ 0,90 VF+) yliuw)

N_L_ratio

100 -
80 -
2 60
= 3
5 I
fo
S I
n 40
20 |-
3 AUC = 0.574
P =0.039
0 L T T T T L
0 20 40 60 80 100

o AL &)
Wby

100-Specificity

5055 mapal (st )5 Copmsgai) 4y Judgyigh Capuns paS Ll (FUS sty ©)08 sl sl S, ginin g el ¥ yigedd

iy polo dalllas ;o Glhlew (udl SLISS G iy
Ol jlabol> glis (ired 391 48 p g 9 <5 Jald g5
N danigio o2 o 5 <5 Slas pgas 0 Ghagly
L oaisSdnz o 5045 (5 loline yebody a5 09y | onimo LS
sy oo gelans § < ol | el b JU 551 (Sg0sy
09 (S b odiiS aazl e (5095 4y Curn 65V (S
ilogs 518,95 12 puge]

Gan L a5 Y10 Jlu o shalllae 5 o Kan g SYsS
Bkl g 9 (SO o> (ke bLS)| ()0
POy ocys5itd k5 oias o sa gl o o2e5) CURB-65
ST Gigogty Al Gadlly ) a9 0 (i b (Jls
o2 a4 Widaw; A ol 4 sl plovl sl
U a9 0 9 (Sgogiy SD (198 ;0 (S Lawgie
S5 009 sradyyl uilipgl (i 0 (g oy 5o ol 5l
(sl 8BS w9 oolaiul CURB-65 caojlanl LS 4o
1y dnelr 3l (pluiST Sgagiy (hilexs G 039y YA yuegS e
Iy el ams oo L2l

Jbo 50 GhlSen 5 ST )55 ,SiardS aalllas gl (izees
b 5 basite o o bl gy i L 45T Y Y
2 S daal> 5 (LS (Sgagiy adlie Glilews 55559
ol 0392 gy (l 48l Belate wd plonl s Lo
S Lawgie poxa (Aal381 45 Lo ol (i a5 6 y9loay
Ogedliily 4 Syiden Sl g sl (Bl lars wusils

Il sas Solse

12, Confusion, Urea, Respiratory Rate, Blood Pressure, >65 Years of Age
.13 Community Acquired Pneumonia (CAP)

G A Caslaily (a8 (S g poe lade ()]
(r=e[YED Pavfo D g T=e[YYY Paefo\ e

a5k @le Judod 5 (ygeasl ol oot 55 A aalllas ol o
P 0B395 al 5 sek male Jelow s oS Wogy ad 5 1,8
Sl 00 o0ls OL’ZJ A o)l.o..f: J}k’;

p> Slogatld (SULS dngtn O3 el e
ool (antuis 50 Comgiid 4y Judg i 9 (S Lawgie
Jguz ;0 &5 jebiilen g ol dpulone STy (oie ) pdaw
]@Ypsoﬁ@owmvj\' o)mdbﬁsﬂd{j\"o)m
STy (S gekans e 0 55 )52 9309 50 S sy 5
Sl 9 IOAL 2l (SN dawgie pax> Sl AIY (0 dladi
e 51) 093 * IOV s ol VIV (b abalily Corusgiid 4y B9 505
(P=+1-Y& 5 P=e/-Y-

685 4o g Sy

adliso S0 Y0P (558 5 talosl gy alllas ol 5
390155 0 5045 ks el 48 )le (19 b L L3Sy (Sigossy
WA (gu 2 eilodg: (6 iy Cull) 550 8 VY (Sloys g

[y dalllae ol oudidalllas Coroaz 3l (6 dan duoyd oyl yassy
03 yd 0l gy 2 OISO (S 03 (Y 5o g D Jolid
SSeans] dalllas 3| Jol> doeti aszdls )3 Jlo ¥ 5l ,ieS
Ol olass adayly Baa b as YoV A Jls o o Sen g o
Qo ys DY ols (lias b plodl (S35 10 Sgegis b <DL
oy Folly g aiils oo VY 3 o (Sigegiy adliwe (yIS06S
[a] wlosgs S

O35 el asuts 53 Cngiid d by igh S 9 (S Tl pes i oy od 9 Sleandlas (laga



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://17shahrivar.gums.ac.ir/
https://17shahrivar.gums.ac.ir/

° / V .'./'
Wby

SJb o>

Ligd S095"  saasd (g s Al 51 428,55 allio oy
Sl (DLE Sy pgle ol Sy 0aSitils o Snio

Oleile (Jloga g3l aled 9 (5 bl ng «(slupsrie

Sy e )35 (5 3lws pas o Ld i gty 915
9 3828 ¢ Julows o i el ¢ ol 09 ¢ Jlo (s 03
OB Sy plad saibin (g 2
&8s o5l

55 gl o a5 allio (oS tansss el il
19,48 5 ;S

oy 9 5390 s slows ) Ko Aot 5l allie 5 iy g5

G‘QW‘S)MW&J‘S‘R‘)QSM))%M\V
A.HS‘SA G;I.;)..\éjjs.m‘mlo

F oyl .Y 090 NFe) b

S L aT Y10 Jlo o oKen 5 e, anlllas azily
L)l o s ol Sy wih plovl ol anllho b adie
oM b (GO bagte p> g Rl 0 (s )loliae
Sy b (gl Lo 3 006 s 395 50 ey o (fiee
3 (s 58 o ot 5 oSy aslllan [ Y] 5 s 8529 S,
bsgle e g Cowgddd 4y g g8 Cond 3f ooliiusd oS 3
S0 (Fy8l antets o Wl oo (S2STy (B 9 (S5
Do, salaeT (o oe 5%y 5 g 5 JussSt

S B2 (a3lS sy ) 55 asllae o
olo lis aslllas gl a5 ol aBls y Comgdid 4y Joudg 599
a5 el b JUy3Sl gesty adline (5058 IS j5koa
Cormgdi olad 95 Wl Copmgiid y Jedg g5 S 55 loline
lodgy 05552 el 4S8 (190 (S35 Ay g (528
Jlo 53 4555 )95 )0 (olaSs anlllae ik o )Lil 45 5l Lo
Lt a5’ 5 ooy el S ol dsllln s dze, 3 ¥+ 1 €
VI0) Conmaga) 4y Jadg g Camns 5 (5 oline (5 el cogliss ol
dunlie ;0 Widg ol (o )lee >0 aS Jlilaw 0 (VY iy j0
D] oo 092 g izl 2o lge a5 olag)T b

ool Yiazo a5 395 o ;Siles anlllas gl 51 ool gyl
NY i abai L) (5O om0l K 20Le5 ] sloazily
0t 5 (VY Gl Al L) Cunmgid) 42 b igh a5
odalie.ols 55, 5095y JL Sl (Ggagsy Jlioas papel
SN 2 Sle 9 Conmgiiad 4y Jod igh Cand SV S
2 ook el adle b Ju Sl Ggegty adline (5055 40
Ol & 4z g oy Coetl Kl s )le w8 5265 dulie
rsed )0 Slom adgl Jolre o ARt asls ¥
o 5 aBgets g cmlie slagleys 356 (o g 5 s
4 B 225 b Fleds Sl los 59579 5 Sgute 9 40210
P by dlsiearly g i e 5953 Al talesl slaasily
2ol 3l B (Sloys sladiy o 9 Lo palS 5 pansets
28,5 iy (geshy
Sl odd oy 3)lpe yiti Slast 5L dzrgils waledyo
g 2= by (55 yodizr diliie dalllan S 5380 (6 S Azt
Dy o0 dpogi Yl

eV RN

g3y BB Jaol 3l (595w

IR.GUMS.REC.1396.430 s dulis b jol> a3,
ol 84 g (DT S ypsle olSils B axaS

O35S el yasuds 5 Cgiild s by i S 9 (S b pe 585 0oy o 9 Sleanlla ylage

Yys



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://gums.ac.ir/
https://gums.ac.ir/
https://17shahrivar.gums.ac.ir/
https://17shahrivar.gums.ac.ir/
https://17shahrivar.gums.ac.ir/

qourns! of
e Guilan University of Medical Sciences

References

[1] Bekdas M, Goksugur SB, Sarac EG, Erkocoglu M, Demircioglu
F. Neutrophil/lymphocyte and C-reactive protein/mean plate-
let volume ratios in differentiating between viral and bacterial
pneumonias and diagnosing early complications in children.
Saudi Medical Journal. 2014; 35(5):442-7. [PMID]

[2] Hashemian H, Karambin M, Bolokimoghadam K, Mirzazadeh
M, Yahyapour R. [Causes of death in neonates and children in
17-Shahrivar Training Hospital of Rasht (Persian)]. Journal of
Guilan University of Medical Sciences. 2014; 23(90):42-9.[Link]

[3] Stein RT, Marostica PJ. Community-acquired pneumonia.
Paediatric Respiratory Reviews. 2006; 7 Suppl 1:5136-7.
[DOI:10.1016/j.prrv.2006.04.221] [PMID]

[4] Yazici M, Ozkisacik S, Oztan MO, Giirsoy H. Neutrophil/lympho-
cyte ratio in the diagnosis of childhood appendicitis. The Turk-
ish Journal of Pediatrics. 2010; 52(4):400-3. [PMID]

[5] Suppiah A, Malde D, Arab T, Hamed M, Allgar V, Smith AM, et al.
The prognostic value of the neutrophil-lymphocyte ratio (NLR)
in acute pancreatitis: Identification of an optimal NLR. Journal
of Gastrointestinal Surgery. 2013; 17(4):675-81. [DOI:10.1007/
$11605-012-2121-1] [PMID]

[6] Karadag-Oncel E, Ozsurekci Y, Kara A, Karahan S, Cengiz AB,
Ceyhan M. The value of mean platelet volume in the determi-
nation of community acquired pneumonia in children. Italian
Journal of Pediatrics. 2013; 39:16. [DOI:10.1186/1824-7288-39-
16] [PMID] [PMCID]

[7] Aghajanzadeh M. [A study on symptoms, diagnosis and treat-
ment method in 40 patients with empyema (Perrsian)]. Jour-
nal of Guilan University of Medical Sciences. 1997; 6(22):7-13.
[Link]

[8] Schultz KD, Fan LL, Pinsky J, Ochoa L, Smith EB, Kaplan SL, et
al. The changing face of pleural empyemas in children: Epide-
miology and management. Pediatrics. 2004; 113(6):1735-40.
[DOI:10.1542/peds.113.6.1735] [PMID]

[9] Jain A, Awasthi N, Awasthi S. Low platelet counts predict mor-
tality in severe community acquired pneumonia in children
under 5 years of age: A hospital based observational study.
Clinical Epidemiology and Global Health. 2018; 6(4):188-91.
[DOI:10.1016/j.cegh.2018.02.007]

[10] Golcuk Y, Golcuk B, Bilge A, Irik M, Dikmen O. Combination of
mean platelet volume and the CURB-65 score better predicts
28-day mortality in patients with community-acquired pneu-
monia. The American Journal of Emergency Medicine. 2015;
33(5):648-52. [DOI:10.1016/j.ajem.2015.02.001] [PMID]

[11] Gorelik O, Tzur |, Barchel D, Almoznino-Sarafian D, Swarka M,
Beberashvili |, et al. A rise in mean platelet volume during hos-
pitalization for community-acquired pneumonia predicts poor
prognosis: a retrospective observational cohort study. BMC
Pulmonary Medicine. 2017; 17(1):137. [DOI:10.1186/s12890-
017-0483-6] [PMID] [PMCID]

[12] Erdogan S, Oto A, Bosnak M. The relation between mean
platelet volume and mortality in critical pediatric patients. The
Turkish Journal of Pediatrics. 2015; 57(6):605-10. [PMID]

Hashemian H & Sanati F. The Role of Mean Platelet Volume and Neutrophil to Lymphocyte Ratio in the Diagnosis of Empyema in Children. J Guil Uni Med Sci. 2023; 31(4):328-337



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://pubmed.ncbi.nlm.nih.gov/24825803/
http://journal.gums.ac.ir/article-1-633-en.html
https://doi.org/10.1016/j.prrv.2006.04.221
https://www.ncbi.nlm.nih.gov/pubmed/16798540
https://pubmed.ncbi.nlm.nih.gov/21043386/
https://doi.org/10.1007/s11605-012-2121-1
https://doi.org/10.1007/s11605-012-2121-1
https://www.ncbi.nlm.nih.gov/pubmed/23371356
https://doi.org/10.1186/1824-7288-39-16
https://doi.org/10.1186/1824-7288-39-16
https://www.ncbi.nlm.nih.gov/pubmed/23497478
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3599577
http://journal.gums.ac.ir/article-1-1910-en.html
http://journal.gums.ac.ir/article-1-1910-en.html
https://doi.org/10.1542/peds.113.6.1735
https://www.ncbi.nlm.nih.gov/pubmed/15173499
https://doi.org/10.1016/j.cegh.2018.02.007
https://doi.org/10.1016/j.ajem.2015.02.001
https://www.ncbi.nlm.nih.gov/pubmed/25687620
https://doi.org/10.1186/s12890-017-0483-6
https://doi.org/10.1186/s12890-017-0483-6
https://www.ncbi.nlm.nih.gov/pubmed/29084523
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5663044
https://pubmed.ncbi.nlm.nih.gov/27735800/

