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ARTICLE INFO Abstract
Background. This study investigated the relationship between the level of D-dimer and
the incidence of pneumomediastinum and pneumothorax in patients with COVID-19.
Methods. This cross-sectional-analytical study was conducted on patients with COVID-
19 admitted to Imam Khomeini and Taleghani hospitals in Urmia. Patients were classified
into two groups: patients with pneumomediastinum and pneumothorax and patients
without these complications.
Results. In the current study, 66 patients (0.74%) out of 8958 patients with COVID-19
who were hospitalized with positive PCR had complications related to air leaks. There
was a significant difference between the two groups in terms of the need for intubation,
the need for ICU, and mortality, which was higher in the patients with these complications
(P<0.05). The mean D-dimer level in patients with complications was significantly higher
than in patients who did not have pneumothorax or pneumomediastinum complications
(P<0.05). There was also a correlation between the D-dimer level and the incidence of
complications (r=0.385).
Conclusion. Based on the results of the present study, it can be concluded that the mean
D-dimer level in patients with COVID-19 who suffer from complications related to air
leak (pneumomediastinum, pneumothorax, and subcutaneous emphysema) is higher than
in patients who do not suffer from these complications. In addition, the possibility of these
complications increases with the increase of the D-dimer level.
Practical Implications. With the increase in the level of D-dimer in patients with COVID-
19, the risk of complications related to air leak increases.
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Extended Abstract

Background

One of the challenges in dealing with COVID-19
is how to diagnose it and predict its complications and
severity. Various pulmonary, neurological, and

cardiac complications have been reported for COVID-
19 (1, 2); however, in a meta-analysis, the most fatal
complications of this disease were reported to be
ARDS (acute respiratory distress syndrome) and
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shock. Various studies have been conducted to
investigate the severity of the disease and the overall
prognosis of patients with COVID-19. Based on the
results, the D-dimer level was significantly higher in
patients with a severe form of COVID-19. In these
studies, D-dimer has been proposed as a predictive
factor for patients' need for ICU, progression to acute
respiratory distress syndrome (ARDS), and their high
mortality rate (3-5). However, in the studies
conducted so far, the relationship between the D-
dimer level and the possibility of other complications,
such as pneumothorax or pneumomediastinum, has
not been addressed; therefore, investigating the factor
predicting the occurrence of pneumomediastinum and
pneumothorax, which can be life-threatening for
patients, is of great importance. Considering
information obtained from previous studies regarding
the relationship between high D-dimer levels and
other complications of this disease, the present study
was designed to investigate the relationship between
serum D-dimer levels and the occurrence of
pneumomediastinum and pneumothorax in patients
with COVID-19.

Methods

This  cross-sectional-analytical — study  was
conducted on patients infected with COVID-19 and
admitted to Imam Khomeini and Taleghani hospitals
in Urmia from April 1, 2021, to September 30, 2021.
All patients were included regardless of D-dimer level
to obtain the overall prevalence of pneumothorax and
pneumomediastinum in patients with COVID-19.
However, for the main analysis, the files of all patients
hospitalized in the mentioned centers during 6 months
were examined, and the files in which the D-dimer
level was quantitatively recorded were included in the
study. Patients were classified into two groups: those
with pneumomediastinum and pneumothorax and
patients without these complications.

Given that D-dimer levels are high in diseases such
as pulmonary embolism, wvenous thrombosis,
pregnancy, and malignancy, these cases were
considered confounding factors, and patients with the
above conditions were excluded from the study.
Additionally, to check other variables, including
demographic information, background diseases, and

final prognosis, the information recorded in the file
was used, and their relationships were evaluated. The
prognosis of the patients was evaluated by assessing
their condition in three categories. In the first
category, patients were classified according to
whether they were hospitalized in the general ward or
ICU. In the second category, patients were evaluated
according to whether or not they needed intubation
during their hospitalization. Finally, in the third
category, the outcome of hospitalization was
classified and reported as discharge or death. The
prepared checklist was completed by studying the
patients' files and information. SPSS version 21.0 and
descriptive statistical methods were used for statistical
analysis of data.

Results

In total, 8558 patients with COVID-45 who were
PCR positive were hospitalized during these 6
months. 66 patients (0.74%) had
pneumomediastinum, pneumothorax, or
subcutaneous emphysema. Out of the 66 patients who
had these complications, 12 were excluded from
further data analysis due to the lack of quantitative D-
dimer results in the file or because they included
confounding variables. A complete count was also
performed in other patients who did not experience
these complications during hospitalization. Cases with
a quantitative D-dimer result but without confounding
variables were included in the study, which comprised
433 cases. Later analysis was done comparing the two
groups: patients with complications and those without
them. The mean D-dimer level in patients with these
complications was significantly higher than in patients
who did not have  pneumothorax  or
pneumomediastinum complications (P=0.03). Also,
there was a correlation between the D-dimer level and
the occurrence of complications (r=0.385).

In these 487 cases, the mean age of the patients was
53.88+15.9 years. Most patients were female (53.4%).
But there was no significant difference in the mean
age and gender distribution of patients between these
two groups (P>0.5).

There was no significant difference between the
two groups with and without complications in having
a previous history of pulmonary diseases (P value:
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0.14). There was a significant difference between
these two groups in terms of mortality rate, need for
intubation, and ICU admission (P< 0.05), which was
higher in the group that had complications related to
air leak.

Conclusion
Based on the results, it can be concluded that the
mean D-dimer level in patients with COVID-19 who

suffer from complications related to air leak
(pneumomediastinum, pneumothorax, and
subcutaneous emphysema) is higher than that in
patients who do not suffer from these complications
(P<0.05). Moreover, with the increase in D-dimer
level, the probability of these complications increases
(r=0.385).

345 | Med J Tabriz Uni Med Sciences. 2025;47(3)



FO-YEW (W)LY €08 youya40 g 3ldyo ).J).uuﬁuyﬁglc olLiils iy o .y Ko g (159 038 =lo

ol doi: 10.34172/mj.025.33731 S -
® https://mj.tbzmed.ac.ir ,.H
L~
/}J’?fﬂ,f(iu i

18-s955 49 Sino hlos 33 S hgigegis 9 riwbisegegiy ddyle jox b yonls ¢ oy alaw bLY)|

ol sy a3 790 sy doguase {9 0)8 (Lo Sggls

UI).JI s4zu09)| ‘45\‘09). US.w)J |°9J‘: olf.&;dla Lo dwsd LJ>|)> og)f ‘US.M)J 0aSisly!
UI)JI ‘4‘1\@9) ‘4,;.‘09)| USM:)J |091.: c&i&.‘:b ‘)Lo.zq cuul ULQM )S)A oy kSL“kS)LQ:‘? og)ffugai:}g oaSialo”
Ol gyl duogyl (St psle o&ils (o908 (2l 0955 (St saSals”

S hgigegi 9 criwbiegegin sasyle 595 b yould 63 (oS A (s B3| (s 3 @ aslllas ¢l 3o . dtivoj

oA S> Ao wlebl
] 08ud 41y 1A-23995 0 Mino (ylylo 33 o adslu

9 e plol laglinlay 35 45142995 4 Mivo hlaw 59y » «Sheli-(obaio asllao ol LU,
oS Glhlew 0935 93 33 hlew b plasil wutibly cadle T o 2 Vloz 9 B3 gyt dug)l pi Slallb
i Sloads (Bylse ool slzd & Ghlaw o Wload (Shgigegy o piwbaesesy gasle sl
A

Gy oyl sw 52 b 4518-20965 @ Mo slows AAOA 51 (Zo/YF) slow 55 yolo asllas 45 . loaidl
38 cogmobisnl 4 5L 5 5l 09,8 93 (y (glolime wiglés . baid s S 4 bgyye (8ylse slers gy o
63 S3lae (P</+0) 391 yidin ylge eyl Adyle sl hlaw 53 45 Adbse 03 a0 9 Syo 9 02 w0 6l @
3 oS hgigesiy sadyle &5 39 Shlew il sy gylolize yobd) w39y 00 ddyle sled oS Gllaw 35 yals
A 03 Siuwpn wyle Jop 9 seald 65 abw (w Guizem (P<e/-0) 3l (wbsegesi b
.(Spearman’s tho=+/YA0)

Gasle 4l a5 1A-0,y905 4 Mo (lylows 33 yanld (6 Jawgio pdaws a5 315 lits yolo delllhe . grSamd
UBloe orlslzd &S ol Ghlew 5l sty 3 (Gl 325 piatol o (S hgigegiy (yiwbiogegy) Ism S
wbie ol (lse al 3o Jloim! souls 69 b (I L (izmon 5ads

3l e loa S (Byloe shas V=296 4 Mo lilow 33 yould 3 b (I L - (lae slooly
05 @y oBslse onl 3l oS sl Gllos

Vo ¥/Y/ Vo seidlyys
VYA 1 lg 2ol
VRoY/ANS < ipds
VPR oO/VA :lasyy L]

ojlgads
yalls g @
oielsogegiy @
oShsigesn
Va-a3995 @

doddo

oblew 3 riwbaoseg 9 (S hgigesi 5o Ja¥s 3l S

Oll38] o (yomudig 3l b slogyigyb 4 ARDS ¢ Sive g gl
)L.i).é a5 cowl o0 drogs &Y ‘cos,:bua 031 L_,,)Iya ol))l.&é
i8S )b 55 Jaasmo 3l yieS hlaw ol sl sg33s 33 2l ol
Gk sl ey o5 ghlew 5 lse GBS s Sagd
9 oS hgigeg 4 Mo ARDS @odle 3929 (19 9 (yorwbgil
wsles ol 5o sl 63505 e 929 cilosis (yiuwlregesiy
ol 5 4y Sorel 585 slasllan 13 Ml 03y Jatie
0 2 ske Byl ol 3o Jletim] wde (lgie 4 JlT yisiie

2995 Glaw b ey 39 39290 glapille 5l o

S el gl s g (oilse ot 9 O Laredl o929
st Sop widS S degi 30 lnaz & soy Lylee
Alge adbse hlew vl 33 piwbaegesy o suShgisege
o 4yle ol sl 45 198 4 Mivo o 5l goasio

Yo) .

sile goud Slallbe 3 4z Plewl ead GhlS
dallbo Sy 33 Gy oad OBlS oy ) dga> S higsesiy
odol Cwwd dy Joof ¥ b ply dasle (ol & o Siletugw 63930

¥l 039 )J)Jl) dde u_»l 4.!9,0| ol)Lo.u 39 Ny ol

Samin.rostamzadeh@gmail.com : Lesl ¢ Jggumo odiuws™

(http://creativecommons.org/licenses/by/4.0) CC BY 4.0 5iolS giuyS jomo s 5ay5 Sy pole olataly baugs ST eoyicnd b dllio eyl woansl brgamo lalso gly b =
bl 00 0313 glamy g Sliianl itio 955 4 Slol Y3 4 dS cal jle Shgo 3 g5 eoliiu] Gy T slae Eub 45 s yitiiio


https://doi.org/10.34172/mj.025.33731
https://mj.tbzmed.ac.ir/
mailto:Samin.rostamzadeh@gmail.com
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0000-0002-0339-360X
https://orcid.org/0000-0002-4371-8077
https://orcid.org/0000-0001-5863-6691

oblen 9 ()9 08 (Alle

549) Lr]9"‘°T 4,1.0:> )l U.:LQ:Lg)Lo.u 32 )A,)‘J S @hw 45.\.)‘ d
olgied Ylge ol wibe Yb o 9 @Ik g J9r095
Slge Jolis a5 Gillow g o 4i8)S i 43 S yogaso 1oiS18
gt ohlen #STutn Sad 2yl dellhoe i (ide §od
Jol diwd 33 3w ‘olgdl dwd dw 33 hlew camog ol
s 4 gy G gl b Ul i 33 i gy 35 3 hlew
3 0oawbgil 4 5ls pae b 3k 51 51 ol pgd diws 4o i
b w58l pany 90t Gy R S4ZD pow diwd 33
odgy delllao b sais dus cunnd Soaws iyl5S g sais (gaw
W) J.\AS.» QT).) 39290 eleMbl 9 U')"“"‘"
9 Y)Y 0y3s9 SPSS )‘)9‘ o )‘ l>oals 6)L0T Jul=s g i LS'):’
AJJ)f o3 latwl o9l GJLOT L_gl.:bulbg)

O Oblow 565 slo psio plu g Guwo (1Siho dunléo 1
9 ( U-man whitney '<>9)'J @ygo 30) S t g0iT 3 09,5 93
i pg3) s 33) poSuwl G5 cws Slghd duwlie dly
aiyle b yals 63 s byl cmas g 0 03laiol (s
Loy sl (silom 9 iz 9 G @355 (% Wldie Wz 3
b o ol 356 gy 3y90 (B)lse Slazy (g 9 b hlaw 43
A Jsaes alBais Shiwad 905y (g03] 31 oolaicwl

k> bl

52T B ole oay938 Jol 5 a5 Ve Jlo Jol olo s o
plol 9 Sl pliwylon 93 35 i ploil aelllao slo youyast
ST o 2 45120955 @ Mo slay AYOA cdogyl 33 ez
slas Theolo gl (o 30 JS30 . 350 00 (g bl ko
2 priel Lo puShgisegn b riwbassegy sasyle 2o
IVE Ll asllne ol 35 (oo ool € o 13 5395 0 (gl
ol Cawd 4 Juoyd
S Wiyle Jl>0 &5 gylaw 1T 51 by ooy Jud=s Sigy daldl 4o
D39y 03 galz 3j piael b g yiwbidegogiy ( yuSlygizesy
cde @ by g owign 33 y00ld (63 oS Dlgz e Juld 4 990 VY
P 55 S Ghlaw sl 53 B0 Bi> 5 (igaie slapsie
9 b pldl (gyladd plos 35 259 0as (Byloe ol sz (gyium
sleygio g 039 39290 yanld (65 oS Llgz &S (laosigy
VY olis 3yl oyl 45 5 delllas 3yl wiisls |y 1S sgaine
b ly oblas s (S0l 0igyy EAY a3 .25 09
33 Jlo VT o JBlas 590 s yiSTas 45 59 OY/AA+Y0/4
80 slow Ve g (o £1/7) JSo slaw VYV ows e o ylow

oblow 33 Gwi 22595 9 swo (1SSl L3y (Moyd 0Y/E)

ohles ol 53 iwbidegegi j93 33 45 (6300 aueyd
eS8 ol Hlgieds mT Aaibse " odSe eS8l cuwwl oaudis C)Jao
loo 518 o Ll zgo ol 9 00 (T (S 5 JoglT Hlsé
A b by iwbiae 4 colg 13 9 oo (iigy Shbl
wslse ol oy Byl 990 33 |y Siglitio ol «alize wisllho
9 Sy asllhe 15 wilosyS LiyliS hlow SIS aSTutw
2l 151320955 4 Mine (lilow 30 (yiwbiaegegiy o puhSen
S 88 Tomn 5508 wlallao 43 Jo tasils STt b
Solow 39> Wb |y uSTigigegn asyle 4 Miw Gllaw
KVIRSRCCIIRY d.o’)ls: L)"|)9)" L! bb)‘ 09N |) C)T 9 o3l Caud
30 byeald (63 o s bl oy g ol sdalllao
G Mive ohlaw 33 GuShgisegy o piwbaogegy saoyle
ol 0dds k?l)b \°\-.)3995

SLIEEY)
d9| )l FARW d.@)f).b 39 \°\-.)39954,: Mo U')L‘W Cunos
33 V¥eo JLMJ olo 392540 ).'>T B VFeo JLW olo 19398
o gy drogyl g Sl g ez plol slaglivlay
plod b 508 g g uyiend 33 g0 (55 508 (g .35
o ol B 30 &S Glilow S5 dabl 33 a0l cuwws 4 gsleuis
Lz WO 0l (ylwblegesiy g eShgigegn cayle sl
g doldl 53 g wai glass ples (ayloe ol Eord sy
62 45 lmedigg Byl Sax b yald 63 plaw LU sy
3 Bz delllas 5l g saits el (0S5 wygods bl 33 peuld
9 uShigegn gadyle SIS gosd ool wuws @4 gly
aald (63 @ dzgi (59w 13985 (hlaw 3> iwbaegesiy
(SONg sULol).JL\T 6‘)? dolol 3 L7|9 ARYR WA .))|9 Ul)Lo.u Sl
ygods LmQT 33 3als (63 Llgm aSolo £ (o 33 slew ‘OLOA
u)')lA,u 09;9\))\) uI)LO.)J o dellae J)|9 D9y AL el U,oS
9 Sload (uShgigegiy o (riwbiesegy asyle sz &
AL (gAiwddads Sloass Bylge ol sl &S Silylow

Jo.ws; QT G wls o g_/u.:)Lo.u)m 6|)9 )Agb SO die
Gled 4 45 59y 6303,5 asuive <Beo Ng/MI wygo 4 oinlosT
stole jox ly pais shee i addlbe 3l wyge
N-2965 4 Mine hlaws 33 piwbisegegy b o uShgigesn
wlhialie g gy 13 39290 4y SwlSw b 9 (BS wlisylS
dzgi b o 4idyS s 35 adlee Sty bawgs sdigy 43 sdubes

Yev | Y oylouis €Y o)9>)jgju’tyﬁu’)jg/o}[c o[iau/.)uﬁuycdz.o



Oblen 9 ()9 08 (Ale

93 33 33 03 a0 45 Silylow b 059 0w wigd oS Silslew
GYST VN (P=+/+Y) cuils L_g)bl:&.‘o ugLaJ aelhe Jy90 09)f
&S Shlaw b 3359 sais wgil ¢S Shlaw 43 yeold 63 (:SK5ke

(P=o/4)) cals glolimo wglas gy 93 43 widg oduds dgisl
JUsl @ 305 395 sy Job 55 45 Ghlew 33 3aal> (69 0SSl
il g g gl 43k oS Ghlew b wsals g2 w gl e @
w3l wallbo 3350 hlew JS's disle g ohlew 09)5 93 5

AP=+/+¥) cunly gylaliee

3 V40995 & Mine hlaws 33 (uShgigesi ¢ 4yle jop

asllbo 3 Job zubs b calite Loyis (-/Y€) yols asllia
3sS0le yol> aslllae 55 (pizmen i o LhSen g puiS
Shlow 3l s 555 00 ddyle ylzs & Glhlow 33 yauls (6
sl pwbaegesiy by puShgigegiy eyl &S o
50 003 (S 4yle 595 9 yald (63 s oy (izeed
plosl Gl Sem 5 3509; bawgs 45 gamlis 3350 saslllao 4
909> (iwbidogagiy sl 45)A-auggS @ Sine (hlaws
YY) 259 oauis ddyle il 5l a5 Silslow b (3y90%) 13395 oouis

g 48,8 dumlio 3y50 gl slySilo Jk5 51 (350

12 cdelllao 3390 (hlow JS 3o (P>+/0) cuslss gyl ime wiglas
a5 153 6355 3,53 Iy 599y ylew 3l lamlw (uoys W/9) 3590
g3 03 e jlay V) 43 45 59y COPD gddslw Lol (y3y3galid
(390 V) L8 14-2096S sl «(3y901) ol Jolis 3190 ol
@il ylel (3303l 392 (3490 1) sy Jww (390 VisiliSitig
slaglen @low 35 (dylse ad g b ogsS 95 B GlGme
Jlado aellhe 390 lylow JS 33 (P=+/18) duss03 00 S99
Blyzol b ogyS s 33 yould 63 (uSSlie i el yauld (g3 565
Shlow 33 youls 63 (1Sl el o3 03,97 (1) Jgaz 3 jlse
Sosle &S 39 Glhlow 3l yldw Loy o dyle Jlmo oS
w3la3 eyl gylel 1 31 il yiwbregegio b g suShsisegis
3 Jlime @ayle o 9 b og)S 93 33 yeuld (63 (Sike
S dyle o 9 yeald 63 Zhw o aizem (P=+/-Y)
.(Spearman’s tho=+/Y'A0) Q50 033D
» a8sle o3 9 bogyS 93 30 yals (63 (1Sile ¥ Joaz 5
Sl 35 b wcal 00 o397 4alllae sy90 laguitio ol
Golaw sl (533 5 b hlew 33 09,5 38 33 00l (63 eSileo
Sl assle (g 0955 33 g5 wglds ol Jg 39 wglitie soyy L&
&S Gllaw 3o yould 63 (uSlio L(P=+/-¥) 395 ylolieo g bl 4k
glds 29 )S Eum 13 W398 () 45 Gllew b 59y (K
33 yould (63 SSlie (Jgaz 4 dmgi b ewslys gybliee g bl

agllhs 3350 (hlow JS'g ayle (93 9 b 09y 95 30 sauld (63 (1:Siko ) Jgaz

Spearman’s rho P-value )L,,AS-D &-éb-ﬁ‘ )Aeb S Q—‘§JL~°
V1A0/T) Y\-AJY awsyle b
-/¥AO of-¥ Yavr/vA Y/ awayle o
V.¥1/og YAVAY ohlew JS

anllho 3590 laysio (olwl y adyle (4o 9 b 09,5 93 45 yould 65 (1Siho .V Joaz

Patients without complication

Patients with complication

Mean D-dimer Mean D-dimer _ Variables
Yev/ex\EAY VAEAJOY£TTY/Y ¢ S s Jlasiad
vo/vexya./y VIEVAEWYY/A 6w 38
-fey Y P
0Y/Yazy-0/4 VAEYYYEAYS/ Ay .
VEVY/YaE ¥ /Y VIAV/-££7YY/1 o gd (ke G
[y .JoY p
YloHAY/A YI\Yo£V\V/Y 650 Solow il b
NEV0£Y-AY Y)-1/a£101/0 il 3o o Solex
o[V -/aa P
Ve AMIEYYO/Y YYYV-yY£Y00/1 @il
001/) £ VY/Y- VIYA/YA£YYA/O wgiil e oowebosl
NA o P
VOA/YO£)0¢/TW Y190/ Y+1AY ICU ¢y U % il
£eV/Yax).yY VENV 0.+ VY. /a Ui 33 (G i "¥
VAS .Ive P

Y oylous €V 090 )Jjuu_iwy/o/a[c ol&iils ;i oo | VEA



oblen 9 ()9 08 (Alle

S35 A

63 bugio phe w8 daiis Ggie ol dsllas
oo S gayle jlzd a5 1A-20995 @ Mine (hlow 33 yeuld
3l iy 2 (53l 33 3ol 9 (S higigagiy «cxiwbresegy)
Gl b et 0 dlee ol Hled 45 cunl Sllas
3bise Liligl (Bslse ol o Jleiml yals 63 s

45 5l50 0390 13-20995 4 Mo hlew 33,50 duoss
(sow glve il sale i ppadel 5 3l Ty xS W gl
o 33 Ozen g bl GSE ST glal als
a2l (65 a8l wygo 33 9 0ads sy sanld (63 e hlew
390 udloe orl o 5B 3l hlew (eadle ol b alyem 53
3355 pladl yimpn a2 5 05Y Gloys wloladl g 131,518 s
b yeald 63 bLyl Guyy sl 65503 saallae Sl 4 4253 b
wlellao g 50 JLQ,W.: ol oddis 'OL’>J| UO)|9-° L)"' 399
355 (50 duogs i ol 33 (S

plzl 3o &S pyizme phlaw 5 hSen sl 5l dhuogerns

ohglaesy eyl

0313 oty (3103 9 ¢392 SRy dogae ()9 038 llo dggl
gz 3l odls Gy g 38 g eodls g0l gaz allhe (b
9 % G degamo g 08 o dggld 1658 (slgize
S99ls tlosly Jl=x 9 oz (pugiisiny 4us 1035 ey (el
doodls yuundd g Jul= 00l iy el 5 (g 0 lo
dogamo 39 08 lle g9l 1@l SwgySll gomive
Gy 9 3B Py 4 todl) ey ead 9 s 2
(6558 (glgizme g 3l lmodly uyy g 38 g wYlie

Sle gl
592 asllo (l o asSenlos duogy (St psle oSl

Lodls (g ydo wyiaws

ol 02 o.\ll:;df

wyle b ohlow 33 seuls (63 aaw (uSle dsllbae (ol 5o
3l osled ol g 992 chlew sl 33 yals (63 (Sileo 5l i
b aslllae ol 5l Jols ladidly a8 Moogs slolime gybof 1
5 b9y 95 35 3uSilao SYas] 1y399 ylolio 415 5 yols asllbo
elol saslllno ;3 phlas s s sl wslite dsyle oo
ablew 55 g5 g 039 sl anlllas il yiaS 150,59, bouwgs ead
el g3gss> £95 5l o ol 9 (rwbisegegy gasyle sl
awl 03y

e 5 uiz wilizo G slmegyS o sl aslllae 4
sladlhao 43 .cwnlss dgg glalie wiglas odel 399 4 (B)lge
b souls 69 b bliyl 990 35 (uhlSen g glashgsge o
ol 0 2030 plasl caline uiz 93 33 V=968 hlews 35595
13-20995 gilew b youls (63 5L olass byl 45 sy azms
0556 oy 33 SSle ol 9 A Sy w4 P
"abbise 60880 SiwgSay

dive pogaz 55 yol> ddlas jl Jol> mls 4 azgi b
Ao 09530 § owlsil wiag slocadlie (yitw 33 gy
6> b pobw NA-2555 @ Mire hlew 33 &5 &) ams
seedlio 55 gy oaawbeil 4 3L s Jlaizl b el
ol 55 o plosl b b oS 3l alyen 1mesShe 5 s
ol 3l el s pulul 45 aSoysh 1)1y Glompa diweg
Wiso hlow 3o gleba=Yo 6 jobay youls 65 b wwlallho
youls 63 wolallhe (ol ™l 039y Yb 1A-2u998 waais 08 @
o o ¢l 4 ohlew Sl oS G Gl 4986 lgiew Iy
YU 300 9 Syo Jletizl g (ARDS) (i sl oy ) edyituns
S slse sl phlaw ol Shser Go " eiledsS & ko
Jloszl Gl b |y seuls g3 Vb ok lgiges g oo
wdld by 52 o 615 i b oawbeisl 45l e g Sye

wyle g g adyle bl 5 el (63 (uSile Bl 5|
w8 3g2-g (gylalime gles 8w st 9 6y phlaw 33 9
Gl <5 Ghlaw o seald 63 (1Sihe s asyle Ghlaw 5o
650 Gy Glow 3l Gladlu o5 Ghlew b wialy o0y gylew
o ohlaw 0955 33 Jg el (g lalime wglds (3,550 553
sS0le 33l (sie 550 sylew sl &S Gl 13 asyle
-‘o.m LY )bh&.o ugLo.: uJ‘ g 03y ul)Lo_u)JLu)b,wf)mb S
il o Lo g S aallhao 43 pols asllho b L,
Sl slySlo g9y 3 B Byas pac b Gras cumsg
o3> youls (63 b 94K Byan o Lyl sls el

‘0.39} AL

Yeq | v oslosd £V 059 )J)uuﬁu/u/oglc o lLaiils i dlo



Oblen 9 ()9 08 (Ale

&l (oylas
slas wgSaue 9 039 Jdtwo Giegh S Jol> 33l ol
55 63525 Lol g bogslosls b adlio

References

1. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Qiu
Y, Wang J, Liu Y, Wei Y, Yu T. Epidemiological and
clinical characteristics of 99 cases of 2019 novel
coronavirus pneumonia in Wuhan, China: a descriptive
study. The lancet. 2020;395(10223):507-13. doi:
10.1016/S0140-6736(20)30211-7

2. Yang F, Shi S, Zhu J, Shi J, Dai K, Chen X. Analysis of
92 deceased patients with COVID-19. Journal of
medical  virology. 2020;92(11):2511-5. doi:
10.1002/jmv.25891

3. Chong WH, Saha BK, Hu K, Chopra A. The incidence,
clinical characteristics, and outcomes of pneumothorax
in hospitalized COVID-19 patients: a systematic
review. Heart & Lung. 2021;50(5):599-608. doi:
10.1016/j.hrting.2021.04.005

4. Eid H, El Kik A, Mahmoud O, Riachy A, Mekhael E,
Khayat G, et al. Evaluation of lactate dehydrogenase
(LDH) in predicting the severity of lung involvement
and pneumomediastinum in hospitalized COVID-19.
Medicina Clinica Practica. 2022;5(4):100347. doi:
10.1016/j.mcpsp.2022.100347

5. Pekgolaklar A, Kapicibasi HO. Spontaneous
Pneumothorax and Pneumomediastinum in COVID-19
Pneumonia.  Eskisehir. Med. J; 3(2):167-75.
doi:10.48176/esmj.2022.68

6. Sun R, Liu H, Wang X. Mediastinal emphysema, giant
bulla, and pneumothorax developed during the course of
COVID-19 pneumonia. Korean Journal of Radiology.
2020;21(5):541. doi: 10.3348/kjr.2020.0180

7. Ackermann M, Verleden SE, Kuehnel M, Haverich A,
Welte T, Laenger F, et al. Pulmonary vascular
endothelialitis, thrombosis, and angiogenesis in Covid-
19. New England Journal of Medicine.
2020;383(2):120-8. doi: 10.1056/NEJM0a2015432

8. Kangas-Dick A, Gazivoda V, Ibrahim M, Sun A, Shaw
JP, Brichkov I, et al. Clinical characteristics and
outcome of pneumomediastinum in patients with
COVID-19 pneumonia. Journal of laparoendoscopic &
advanced surgical techniques. 2021;31(3):273-8. doi:
10.1089/1ap.2020.0692

W] wllasie

9 Sy 0aSls @M aeS aul 4 dagllhe Jolpo 4lS
2% |yl IRUMSU.HIMAM.REC.1400.011 (85| oS ywlel
Sl 8L dloye gt (o ylaw wiedbl

9. Wang J, Su X, zZhang T, Zheng C. Spontaneous
pneumomediastinum: a probable unusual complication
of coronavirus disease 2019 (COVID-19) pneumonia.
Korean journal of radiology. 2020;21(5):627. doi:
10.3348/kjr.2020.0281

10.Wang J, Su X, Zhang T, Zheng C. Spontaneous
pneumomediastinum: a probable unusual complication
of coronavirus disease 2019 (COVID-19) pneumonia.
Korean journal of radiology. 2020;21(5):627. doi:
10.1016/j.hrtlng.2020.08.024

11. Cates J. Risk for in-hospital complications associated
with COVID-19 and influenza—Veterans Health
Administration, United States, October 1, 2018—May
31, 2020. MMWR. Morbidity and mortality weekly
report. 2020;69:1528. doi: 10.15585/mmwr.mm6942e3

12. Rodriguez-Arciniega TG, Sierra-Diaz E, Flores-
Martinez JA, Alvizo-Perez ME, Lopez-Leal IN,
Corona-Nakamura AL, et al. Frequency and risk factors
for spontaneous pneumomediastinum in COVID-19
patients. Frontiers in Medicine. 2021;8:662358. doi:
10.3389/fmed.2021.662358

13. Mukhopadhyay A, Talmor N, Xia 'Y, Berger JS, Iturrate
E, Adhikari S, et al. Sex differences in the prognostic
value of troponin and D-dimer in COVID-19 illness.
Heart & Lung. 2023;58:1-5. doi:
10.1016/j.hrtIng.2022.10.012

14. Tang N, Li D, Wang X, Sun Z. Abnormal coagulation
parameters are associated with poor prognosis in
patients with novel coronavirus pneumonia. Journal of
thrombosis and haemostasis. 2020;18(4):844-7. doi:
10.1111/jth.14768

15. King CC, Piper ME, Gepner AD, Fiore MC, Baker TB,
Stein JH. Longitudinal impact of smoking and smoking
cessation on inflammatory markers of cardiovascular
disease risk. Arteriosclerosis, thrombosis, and vascular
biology. 2017;37(2):374-9. doi:
10.1161/ATVBAHA.116.308728

Y oylous €V 093 )Jjuu_iwjp/o/qlc oy (Sasi dlora | VO


http://dx.doi.org/10.1016/S0140-6736(20)30211-7
http://dx.doi.org/10.1002/jmv.25891
http://dx.doi.org/10.1016/j.hrtlng.2021.04.005
http://dx.doi.org/10.1016/j.mcpsp.2022.100347
http://dx.doi.org/10.48176/esmj.2022.68
http://dx.doi.org/10.3348/kjr.2020.0180
http://dx.doi.org/10.1056/NEJMoa2015432
http://dx.doi.org/10.1089/lap.2020.0692
http://dx.doi.org/10.3348/kjr.2020.0281
http://dx.doi.org/10.1016/j.hrtlng.2020.08.024
http://dx.doi.org/10.15585/mmwr.mm6942e3
http://dx.doi.org/10.3389/fmed.2021.662358
http://dx.doi.org/10.1016/j.hrtlng.2022.10.012
http://dx.doi.org/10.1111/jth.14768
http://dx.doi.org/10.1161/ATVBAHA.116.308728

