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Abstract

Background and purpose: Leptospirosis is a common disease between humans and animals, the
source of which is rodents, canines, etc., the disease is transmitted by scratching the skin and getting it
contaminated with water contaminated with animal urinary waste and is currently an endemic disease in
neighboring northern provinces of Iran. The purpose of this study was to investigate the findings of chest X-ray
and lung CT scans in leptospirosis with or without pulmonary symptoms.

Materials and methods: The current descriptive and retrospective research examined the findings of
chest X-ray and CT scan of the lungs in patients with leptospirosis with or without pulmonary manifestations in
Razi Ghaemshahr Hospital. In this study, 49 hospitalized patients were randomly selected from the records of
leptospirosis patients in Razi Ghaemshahr Hospital during the spring and summer of 2017 from an information
form based on clinical epidemiological characteristics and risk factors for leptospirosis patients using the
mentioned characteristics. The disease was prepared in the infectious reference books and articles published in
Farsi and English about this disease, and help was taken from a radiologist colleague to interpret the findings of
the chest X-ray and CT scan of the lungs. After recording in SPSS 16 software, the data were analyzed through
a Q_Q graph and skewness index. The clinical and epidemiological findings of leptospirosis were considered
as inclusion criteria in the study, and the absence of serological tests to confirm leptospirosis was considered as
exclusion criteria.

Results: Among 49 hospitalized patients with leptospirosis, 11 patients had abnormal radiological
findings and 38 patients had normal X-rays. Among 11 patients with abnormal radiological findings, 6 patients
had respiratory symptoms, which included 54.54% cough and 18.18% bloody sputum. Among 38 patients with
normal radiography, 11 patients had pulmonary symptoms, which included 29.94% cough and 2.63% bloody
sputum. The amount of cough was significantly higher. Abnormal findings in chest X-ray, alveolar infiltration,
ground glass opacity, and consolidation were the most frequent in the CT scan of the lung.

Conclusion: Considering the significant percentage of normal chest radiographs in patients suffering
from rice field fever with pulmonary symptoms, it is essential to perform a CT scan of the chest and decide on
more effective therapeutic interventions. Therefore, it is considerable that usually changes in the chest CT scan in
the severe form of the disease that causes vasculitis and alveolar bleeding appear before the appearance of severe
symptoms such as bloody sputum and make a decision to start more effective drugs in the patient's treatment plan.
As a result, pulmonary involvement in patients with leptospirosis is of special importance and it should be given
special attention due to the endemicity of leptospirosis in the province, considering the associated complications
and high mortality and the possibility of its occurrence even in patients who do not have respiratory complaints at
the time of presentation. It is suggested to conduct more extensive research based on the population in this field.

Keywords: leptospirosis, infection, pulmonary manifestations, chest X-ray, CT lung scan

J Mazandaran Univ Med Sci 2024; 34 (235): 113-119 (Persian).

Corresponding Author: Hadi Majidi- School of Pharmacy, Shiraz University of Medical Sciences, Shiraz, Iran. (E-mail:
hadimajidi2000@yahoo.com)

113


https://pubmed.ncbi.nlm.nih.gov/?term=Majidi%20H%5BAuthor%5D
https://jmums.mazums.ac.ir/article-1-14171-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

oy—ils (—S5 Bjyes—L colS Bibha L as
(11B-119) 1110 Jlw shype PRO olaid  @)len 9 W 0)03

12 a2) Sl i pw g aipw awad 8l Sgal) sloaial w)p
120l gloja g 59 Ol pmlss ygau b L jgpuwgiy ay Lllie
5.l gliw)loy

'@U;,_J.c 3ozl
" sl 2y
Yu““” s
" g Vb (s3ue doguase
* e 3

dIuS>

ey Oble Ko 5 08 W T e S Sl DUl 5 0Ll o &5 ke (lan 0 Sy st 1B3D 9 il
= 53 5558 o0 Jame Sl (651)al OV 5udb 4 05 0T OT L OT O azeT 5 gl 315 55,k 51 (6 ke 457 dil oo
W b oS Sl gy p alllan ol 51 Cots LB o 01l e Sl o SLa0kl 53 Snl ($)le K Sl
Bl 535 02D D9 b 5 g5 4 s Olles 53 ) (Sl G 5

ol G g 3 Hrtendd S SaBl s p p30 b K 5 o g5 51 p0 ias by 9 lge
Pl aadllae ol 53028 8 plowil gtiadls (651 Ol slag 53 52y 1AL O3 b L g e 53 4 Sin Olslay )3 45
Olinsls 5 5l (b 53 iadls (315 Ol slay 53 55w 2 4 Dltce Oyl 0 g 51 EKontmn ($3L5 o) 30 41 (6 o Loy
b 55 5 Ololas (615 s Jalge 5 (b 605 sunnty) Slos st bl o SLoBbl 5 655 51487 ks sl AV
Solms (2l 350 53 (oSl 5 (g ylb 0t e SV 5 sk o o oS 53 (ol 0kd S5 Dl st 31 (5,5 04
51 e Wosls i 4 § S wy Sl 5 o 9 A e oK (Gl Bl e g oS g0l K Sy s S g
wallan 535555 Jlonn b 8515 )y 55m S 5 (S ala 5Q_Q Ll sad o b I SPSS 16,13l 5 55
Vel Al 3 S5 s SLad s s pde 5 b 8 8 a5 5 5y 1) 4 Vel Ly e G5 gl 5 (L 4L
s a8l 5 aalas 3l s 5 slme Ol g 35 2

Iy 8 DL YA 5 a8 &S5 g5l (64l 5las V) G s 4 Dltn (6 52 Sl ¥4 OLe 51 slaidly
1 )3 YANA 586 o oy OF/OF folt o Azbls o @3l oy ¥ gnc b G50l 8L b sle 1Y) oy 1 kil
Lt 4o )3 V/BY 5 46 5 Ao y3 YARF fols &8 zbls (5315 Do slo V) Jlo s 318 L Lo YA (s 5l s g St el
3 salveolar infiltration cavw 4wt S b o glaadl .Conl o3 5 hw G415 gme s sbas 4, Ol 555 55
Ll azsls 1y Sl o 5 % consolidation s ,ground glass opacity 4 , O&.ﬂt &

S ol G e LI G5 M Ol 53 o5 s 4 WS s 5 6 Ao ) 4 4 5 | it
Y gane 5 Col a5 0L ol ol Sl ol s Slays 5 n OO S (658 ol 5 diniendd Sl
53230 08 Sy 51 e S I (65 5 5 S Sty sl 4 (lan b b 53w B (Sl (5 Do
S bl ey Gloys aslp 53 1 i sn slagls § 0,8 g (65 e 5 0k 0Ll S Ll fro i Sle
23 = 0T 55,0 0Ll 5 YL e 5 &8 n 5ol jan (ol 00 4 a5 L g e i) 4 Do Olslay 53 (S5 68 53 S 3
0550 Sl e @ il ol a5 5y 50 ol s atils ol el (i) kS Co S anl e 0l 43 ST Sl
33,8 on 3l el ol )3 Comezr p (n o3 28 (Slaggdnd plowil (Ol pi3le Oliwl 55 5 g e 52

t) Sl 5 o o D8 50l 6y IS (g (g e 52 1S 3lS sl 059

E-mail: hadimajidi2000@yahoo.com S 0l el aly 2Kt ) LT 23 sl WV e )b 1)l — (5 Suo (5 3 i giune g
Ol et 5l (K5 p ke o831 (JUiST BB sls (6ol 5 (528,500 S slie il 35 0 6 s S 5 55t S Slom 03 8 5Ll )

Ol gl el Ol 5k é.ﬁ:}v(a)k«a\i.b’bu‘_;j\) Ol jloy (b Slados anw g5 dg ¢ Glays 5 (28l Sleds &y e S5 G iils Y

Ol 683 053 (S psle o815 ¢ o goe (S5 ¥

Ol el 5k (K o ke o831 (6315 Ol slay il Sl anm 5 domly ¢ Gloys 5 HoMg Dokt Ly e paiss 6155 F

Ol el 5k (S ke ol (S gy 0K 5 Il 035 sLiils B

MDA ZAZA R Fg, VYN Sl S el b VAN Dl sl

1€ 1 sla)s « PO 8)Laids «@)led § (W 8)93 ohsjls Ab) ek sEibil alas S


https://jmums.mazums.ac.ir/article-1-14171-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

pliSas g ilasde anal

53 2sl58 S m Do 53 533,85 o OLISIL
el ol o U0 b S 015 GBI o gt LS
S rtis i) SV n 5 S pa g L
oy amy Ol e bme b gy, b5 s g5
e 388 e Al 3 Wil e S 6,8 53 Sz
03 canllles ol 53 el 4 4 5 LB ke Oyl
35 o i oS LBl g e g1 4 Dte Olsley
(S DAl 0 b L Oy 55 oSl (o

s 8 IR

a9, 9 3o
LSS asds 5 ooy gl 5l Jhash
§ 5+ & IR MAZUMS REC.1398.284 33451 o
) Sl (5 o 5 o ai oS GlaBL )
S50 DAL O3l b b g e g2 4 Mo O yles 5>
andllan pl 53 .28 8 plowil a3 Ol slay o
) St ($3La5 oy g0 4 (S e sl FA Sl
Sy Ol slow 53 59 e g2 4o e Ol jlaws 0kl
A8 s CLRst AY Ol 5l b 55 gtalls
S sty Do gz olal o SNl 15 6
S 0 L 55 52 Oslows (81 o ol e 5 2l
5 S5 S 5 Golan odd S5 Doy
Solaz 2l 3550 53 (ool 5 ()b ok e DY
Sl el g oS 31y 550 5 s Sags
a8 5SS ) (Sl (G e 5 i 4B oS
Slidos Coglae Sl jgmee S, L ST Cnl S5 LB
S 5 55 e ol Al b me 5 o&ils (55L5
)K&\f&\f@ﬂé}swol,uﬁ,‘\@fqu)
i S Ol (ooled )3 e kb 318 dl 4y 101
4l b Ole 3 i dedd (Sl (5 g 5 I
plowl (55 Dals L Oyl b 5 (18 b
il 2 b S S sl Sl s 8
5 e Wosls s 4 S oSS K5 ) sl (slaal

Ao ddo
Sl 5 Ol o 5 e (6 oy &5 5 e 52
Al o s OBl K 5 O W OT gt o ol
STLoT ous a5 gl 3l 5 3 bl (golew <
(Y355 g0 Jae Sl s (51550 Y gudd 4 03 )T
s (Jy sl ge LB (g)len G g e 52
o yd Blays 53 b 15 el g sl OT 3355
& a5 3t (85158 53 p 5 Solen AT &
s as,le o Gy wsd cabo)es (Ml e
LY Sde s 4ol 28008 5 05 Y sene (it
U Ly i (Pl o OLL (53 5w 555 S0 4 5, )
S ntuns (3o 4 e | sl T s oy
Lsh e ol e Gladlis 5 oo L s o 5 5
SOl (6355 550 O3 (Pl 5 o5 Jols oS
s o o g ST (g)lan o5 S0 s IS
5 65l 5 Shas Il (63,5 Jolds 0358 g aslils
Lok ol 4 Sl Sl okins (g5 5 D alls
iSOl ol ot o3 Ve VL e 5 S e
pom o 5 s e Sla a5 b S olew AT
MAT , (Polymerase Chain Reaction) PCR Jala
Osls i8S «(Microscopic  Agglutination Test)
23 |y gid ) g SUNZBL L 10l O 51 STL
Sge L a8 5558 alacealy =T Sl eslizal Ly il
35l Olays (9)5 55 s Ct_?u'tPCR PRUCEPPRNT
g dm L5 (o Solen 4l 09 9 i
2 s a5 el (Shss S AT 2l
P S ST 5 O (6 4 5L S 3l
L, b asasg LMoyl ssey Sl Slliil
SlaJad 5 glws) Cumaz 5 05l Ol o]
ol Jo s (6, Sale el 5 (6,8 o= =h
GLaolinl 53 ogo &Sl (65la S5 (Glen 2
il s O3l Okl 5 OS5 O Asle ) san
OLd (6 sy 9 Ml @y et Ol 5 ol o8 53 5

P 3= 5 Olyldals O, sLiS” 51 gals sl

N0 1ol slays « PO o)lads «@)les 9 (W 8)93

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-14171-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

o103 )3 @) oAl § (,81)5eas)) slaadly

Sa 3 Sl mian 5 sboasy 4 13 LS L oy
M st oS a3 S5 015 sLaadly
03 sl 039 Ao 3 WYy (Sl o 3l 5t Aoy
Sl i 4l S (b E slaasl o
Jlew ¥ s .Ccul 05 40 5 i Alveolar infiltration
s 4S5 bt (Bl 1Y) Ol Sl o p3 A
) Sl S 03 sl 03y b S5 0T 35050
\#/YY > consolidation Jold Laa sl cp 5 i
Olhlew days /0 A s nodule ground glass 5 Loy
Slsn a3 Y/ 53 consolidation aS Sl o g
== »> ground glass nodule 5 Coul o3 5 4 b &
33 (Y o leci Jgdm) ol 0350 ad b ¢S5 5l e
Sestezul (Ol les (gl 5 ol eslazul (GOl ys gwy 2
S e Sl sme sy 0358l 83 5 0 STl i
(Y ol s ad)(F o jlecs S )il |y iyl 5
S 5 YF i il ol aallae s Ol yley e
L dwlin 534S 550 P/ YEVY/BY S5 5 VA
5L o e b5 3 ek plowil Slalllas
ol o35 YL oS Il ¥VOY o 5 Kke Ak
P BN PR SN FCH P DY [FE g

Wdzn J grin Ok jle Olawl )3 (65558

3553 s kDS 3 gy 3sm SAES 5 S
ol e S eyl 5 (L Bl anlllas )
SLacd sy g oo 5 b b 8 i )3 5 o 2]
Jlome Ol ptean 5w std 0 Ml a3 K505

b 4 S s allas Sl 25

S g laasl,
330 5lew TV sluas Lo 53 VO/OY axdllas oyl o
YF s lwsy S hw Loy OV/VY L8 YA L5 s 0 4l
s B Ol o Lin s 555LST Ao )3 FA LS
FA/YEVY OV Kl 5 Jlw VA SSTTa> 5 JLw YF
adllan 5y 5 531 (6 s Olo) Sdn pSlee .5
anl o Oloj 53 Olylew ool CulKs L5 g ¥/ VEV/PY
0352 flal 5 £ 585 (e 0353 o5 S S
L als 1y (Sl op 5 he o3 sme Hsba Sl
o5 JShie 3 4 Oyl 51 S n (P= 0/ 00 )
W Oblas (b @33ke (s 52 35 02,55 aserl o
Lo y3f Hls ¥ s Ls g (S 4, 5l o ys ¥F L
o3 ekd 3L Il Cadle o Sl LBl (5 pen
o3 AV/A7 Hlaw FA 3 4S 0340 5 ol arlllas

() aJLa.J"v d)-\:-)(\ ﬁ)u J\J}:.J)C,«ﬂ‘ ol o [)‘)Le..::

Al

Do | A5 guyai

D Sy ;
(Calt et et PP e
s 4L5s ?:‘y.c

3358 Sole Gla Bl 5 oMe Slo15 Ao a5t 1o 03 1) 0sleds s1Sg08

1€ 10 3138 « PRO o)Lads «@)les 9 (W 2)93

ohsjle Ak} ok oEibily alas 1%


https://jmums.mazums.ac.ir/article-1-14171-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

pliSas g ilasde anal

PR (1N S PSS SNV < WA
53 et planil aalllan b aylin 3 o5 5 5 F/VENTY
5 4 035 505 535 A (6 e S0k L bl
JS 55 Al Okl Gste Sle 6515 Ol lay &5
5 Nss o byl Slsles ol (G gae Olle Ol
emed a dBb e S gdoee Sgde e (Glala sl
Oladlls 1 bl aalllas )5 (6 s Ol Soke s
il 508 o pla

Yo¥s Jlw s &S 0L, K 5 Barnacle aslas s
S psm aS s Olis asllas @L:J 340 0kl rlqé\
5 o Lol das o 55 35050 51 (oS 5l 55 ST
Lol Ol g 3515 ol por 4 o 3 Ve I i e
@L:J et O0)dsls OLES 1) s s sl
2 sie Slag ey SIS 55 0ds plnil 4l
S 515 0L YN Jla s O sl Ol jles
Fre 038 (ST 54y s ol Bl (kS (3
oS daly ol g At il 5o g 0 dd O g Oyl
ol 03 e Jele s 2ol 4 el g8 bl
33 c5j—<.> allae ;5. (V)5 58 o O gncen O )las
4 als 0Lt anlllan g5 L plnil YOV Lo 3 55 5
A Mg LS e s Lo o 5ty e gt
S pen pokie 4 Mase Olley 3 (S 4565
Ohles 53 G oMo I 2L O35 () Lk
Ghar Ll s s o L (o ) g e s
3% A5l g Mo sl B Ao s (NS S
035 Ao )3 PINY SYF/PA S 5 an Se bl
23 ok plan] adllae & Cos ST (N oyleds Jgd) sl
S5 bl 5 Loy OF/Y @b (508 95 a AL
OF)C el 03 95 Loy Vo /A

Slos FF (b i 4 (3151 Oy 0o )
Slan 7 53 ) Sl (S o 53 oreb i slaal
a5 5 L (F oylecd Jgda) (Ao yn VW/PY) i ol
Ohbes 53 Jle it 4l oS a5 JB o5 4

Ol)%{dhﬂ;\.:d}rj%&‘)‘)M)Jj&‘)‘}:‘ Q)Mdjn).?

5Jb\5'.-..@¢.~ (Az53) sldss L wls 5 oDl
(AV/A%) FA o
(VV/80) YA 3y5pm
VY/FV) Y9 sl
EYV) ¥ [
(A 06
(F/74) \V domeile 05 gl
(F/74) \V b
(FF/59) \V r§; 35

e (YA/BV) V¥ $205

(YY/F0) VN Bl s
[Q7A80% 5T, Sl
OF/Y)V Jlgl
(A8 SFusen
¥/ $)) O 50l 5p
(/+$)) S s
¥/ $)) -y
/)N S, K,

CT Scan )CXR @\:4 k5:\}\).9 M)Jj@l}bé Hi O)Mdeq

S e o (A y3) sl

W9 F Alveolar infiltration CXR

VA Y/ F)) Non-segmental consolidation

(AY/A+) FF Normal
[CHADY Ground glass opacity ~ CT-Scan

(F/A) Y Airspace nodule

VYN (F/A) Y Ground glass nodule

OFFY)A consolidation

¥/ F) Interlobular septal thickening

ENY Pleural effusion

(VV/00) YA Normal

5 Soypo glo Olays Slslp Aoz 5 Slsl5F osled Jeue

Ol 12
kg)h\f._,dﬁ_, (Azy3) sluss
YV O3S i Ol
[ADH OS5l
e X/ F)Y SO 4w L
P8 053l Fs g
OY/YP)§ s Jee L

03l i Db s st s pdl gl sl (b dag s s
ags

ol oslanwl Glaok )5 Jlsl 3t ys st I3 gei IY 05leds 510909

Ollews sl

NV 1€ sls)s « PRO o)laids «@)led 9 (W 8)93

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-14171-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

o103 )3 @) oAl § (,81)5eas)) slaadly

L_«:J‘)J.A—s@}‘.?tﬂ‘)‘.&d@L‘))MU‘,{)J‘J;;)&
M)KLJ@\)L“::):&HJL;J_;J:L{;,J?J_&

3V e 5 S e polen olse 44 5 L g e 52
ol o Ol 53 48T Shles 53 (o 0T 55 O
S50 bl g atdls ol ool (Ul it oSS
03 35 m 5d 03 5 Skl e 4 5 ASL ol ax y
s 03 S Sl plawl Ol jle Ol

-“zfgg“’%“;:‘}&‘)JC*:’*’.'

VIALA CJ_b 45 s IRMAZUMS.REC.1398.284
éiﬁ(}ls« atim\;tg)&@jlol?w};,upg
9 T&J}AT_}_{}A O‘—AJJJ)[S} J.‘_wjg‘ cu‘)A_:)lA

S o S8 Leiails 5y e ys

References
1. Soo ZMP, Khan NA, Siddiqui RJAt.

Leptospirosis:  Increasing importance in
developing countries. Acta Trop 2020; 201:
105183.

2. Karpagam KB, Ganesh BJEJOCM, Diseases
I. Leptospirosis: a neglected tropical zoonotic
infection of public health importance—an
updated review. Eur J Clin Microbiol Infect
Dis 2020; 39: 835-846.

3. Fraga TR, Carvalho E, Isaac L, Barbosa AS.
Leptospira and leptospirosis In: Molecular
medical microbiology, Tang WY, Hindiyeh
MY, (eds). 3"". Amsterdam Elsevier; 2024. p.
1849-1871.

4. Bradley EA, Lockaby G. Leptospirosis
and the environment: A review and future
directions. Pathogens 2023; 12(9): 1167.

5. Goarant C, Trueba G, Bierque E, Thibeaux

R, Davis B, de La Pena-Moctezuma A.

i a1 E claail gl Aoy 5 )5 0F oo Jgue

G Do R 5 bl plal y (Sl (5 o

S e
e & e
<l o
(desy3) slam (Ao y3) slams
YD)\ Q%200 Normal CXR
(OV/EO)Y (A Alveolar infiltration
A G/e)e (AN Nonsegmental consolidation
(G2 Va/F) TV Normal ~ Chest CT
0870 F (YAF)) Ground glass opacity
W)Y (/e0)e Airspace nodule
W)Y (/e0)e Ground glass nodule
“/FEA _
O/ OF OFV)O consolidation
/e (1o Interlobular septal thickening
W)Y (YA¥)\ Pleural effusion

J;Jg}_ﬂg)ks-\u@—q—?éj-:fijws
a5 OLLE ol sl ol Caatl plo Hls Sl o
S
Sl 3555 5 SISy 2l by il
L Je s @3 555 5 U8 Gl B Sl e

Sl g3 5 S (S e 5 0kl DLl S

Leptospira and Leptospirosis. In: Rose JB,
Jiménez-Cisneros B, (eds) Global Water
Pathogen Project. Michigan State University;
UNESCO; 2019.

6. Rafiei A, Hedayati Zadeh omran A,

Babamahmoodi F, Alizqadeh Navaee R,
Valadan R. Review of Leptospirosis in Iran. J
Mazandaran Univ Med Sci 2012; 22(94):
102-110 (Persian).

7. Fonseka CL, Dahanayake NJ, Mihiran DJD,

Wijesinghe KM, Liyanage LN, Wickramasuriya
HS, et al. Pulmonary haemorrhage as a
frequent cause of death among patients with
severe complicated Leptospirosis in Southern
Sri Lanka. PLOS Negl Trop Dis 2023;
17(10): e0011352.

8. Davoodi A, Babamahmoodi F, Khademloo

M, Alikhani A, Najafi N. The Awareness of

General Practitioners of Mzandaran Province

1€ 3138 « PRO 0)lads «@)les 9 (- 2)93

ohsjls (S eole oGRSl alas WA


https://jmums.mazums.ac.ir/article-1-14171-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-11 ]

pliSas g ilasde anal

10.

of Leptospirosis and its Related Factors.
J Mazandaran Univ Med Sci 2012; 22(93):
98-102 (Persian).

. Esfandiari B, Pourshafie MR, Gouya MM,

Khaki P, Mostafavi E, Darvish J, et al. An
epidemiological comparative study on diagnosis
of rodent leptospirosis in Mazandaran Province,
northern Iran. Epidemiol Health 2015; 37:
€2015012.

Barnacle J, Gurney S, Ledot S, Singh S.
Leptospirosis as an important differential of
pulmonary haemorrhage on the intensive care
unit: A case managed with VV-ECMO .J
Intensive Care 2020; 8: 31.

11.

12.

13.

14.

Gancheva G. Respiratory Manifestations of
Leptospirosis. J of IMAB 2019; 25(3): 2622-
2627.

Umei N, Ichiba SH. A case of leptospirosis-
associated severe pulmonary hemorrhagic
syndrome successfully treated with venovenous
extracorporeal membrane oxygenation. Case
Rep Crit Care 2017; 2017: 5369267.

Brito Monteiro M, Egidio de Sousa I, Piteira
M, Coelho S, Freitas P. Leptospirosis, a re-
emerging threat. Cureus 2021; 13(4): e14295.
Goarant C. Leptospirosis: risk factors and
management challenges in developing countries.
Res Rep Trop Med 2016; 28(7): 49-62.

19

1o 1 sl3)s « PO o)lais «@)led 9 (W 8)93

ohsjle (Al ek oGRSl alas


https://jmums.mazums.ac.ir/article-1-14171-en.html
http://www.tcpdf.org

