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ABSTRACT

EE e (e lVale RETple MO o] [EIiIV/EE The combination of tuberculosis and COVID-19 will have
catastrophic effects on public health. Therefore, this study investigated the incidence of

tuberculosis in the population of Hamedan City after the outbreak of COVID-19 and
compared its results with one year before the pandemic.

In this cross-sectional study, the data were obtained from the
tuberculosis reference laboratory and tuberculosis registration station of Hamedan Health
Center, and data analysis was done using Excel.

Out of the 35 sputum samples sent before the outbreak of COVID-19, 21 (60%)
were smear-positive, and 14 (66.66%) were reported as positive-culture samples. The
annual incidence of pulmonary tuberculosis in Hamadan City was calculated to be about
3.6 per 100,000 population. On the other hand, one year after the outbreak of COVID-19,
11 samples were collected, of which 10 (90.9%) were smear-positive and 9 (81.81%) were
positive-culture samples. The annual incidence of pulmonary tuberculosis in Hamadan City
was calculated to be about 1.63 per 100,000 population.

It seems that the COVID-19 pandemic, with its impact on the diagnostic
programs of the care system of Hamedan City, has led to a decrease in the diagnosis of new
Received: 09 Feb 2024 cases of pulmonary tuberculosis compared to the periods before the pandemic.
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Introduction

espite tuberculosis (TB) eradication programs,

TB is still observed in humans and animals. The

most important predisposing factors for TB

include diabetes, kidney failure, HIV, smoking,
using drugs and alcohol, and poverty. Tuberculosis
diagnosis is based on clinical symptoms, chest radiography,
and sputum smear microscopy results. Currently, sputum
smear microscopy and bacteriological methods are the most
common methods of TB diagnosis for symptomatic patients
in health centers. The ratio of TB patients to those diagnosed
using sputum smear microscopy is usually a much lower
percentage of reality, especially in developing countries,
which unfortunately indicates the existence of deficiencies
in diagnosis, timely identification of patients, and disease
control in community.

The cause of COVID-19 is an emerging and little-
known virus. Despite the research conducted so far, many
of its aspects still need to be fully known. Sometimes, the
coronaviruses that normally infect animals can evolve
and infect humans and become a new human coronavirus,
resulting in critical conditions and deaths. A case in point
is the current COVID-19 pandemic in the world. The
most common symptoms of the disease at the outset of
the disease are fever (72-90%), cough (64-82%),
weakness and fatigue (11-70%), muscle pain, and
dyspnea (31%). Symptoms such as sputum (28%),
headache (8%), petechiae (5%), and diarrhea (3%) are
less common. Decreased lymphocyte count and function
is an immunological complication of COVID-19, which
can increase the risk of tuberculosis. In regions of the
world where the incidence of tuberculosis is high, they
are more affected by the social and economic
consequences of COVID-19.

Given the emergency situation of the COVID-19
pandemic, the similarity of some of the symptoms of this
disease with tuberculosis, and the mutual synergistic
effect of these two diseases, it is critical to increase our
concentration and precision for a more accurate and faster
identification of tuberculosis and its control. The
COVID-19 pandemic imposed an immense amount of
strain on countries' healthcare systems. In the shadow of
the COVID-19 pandemic, many other diseases were
neglected, and their diagnosis, care, and treatment were
somewhat affected by COVID-19.

Methods

One of the challenges of the COVID-19 pandemic in
societies is the disruption created in the countries' health
systems regarding their programs of diagnosis, care, and
treatment of other diseases. One of the most important
and fundamental factors of programs to control TB is
accurate and fast diagnosis as well as timely and correct
initiation of treatment for TB patients (16). The World
Health Organization recently called for the continuation

of essential services for disabled patients during the
COVID-19 pandemic. Treatment outcomes may be
poorer in people with TB and COVID-19, especially if
TB treatment is stopped. The combination of tuberculosis
and COVID-19, considering that most of their target cells
are located in the lung tissue, will have catastrophic
effects on public health. Therefore, this study
investigated the incidence of tuberculosis in the
population of Hamedan City after the outbreak of
COVID-19 and compared its results with one year before
the pandemic.

This cross-sectional study investigated the incidence of
tuberculosis in patients referring to the tuberculosis
reference laboratory in Hamedan City after the beginning of
the COVID-19 pandemic from February 2020 to January
2021 and one year before the pandemic from February 2019
to January 2020. The data review revealed that the
information on the cases of disease and suspected cases is
recorded based on factors such as age, gender, place of
residence, severity of the disease, etc.

Therefore, data collection was done based on three
variables, namely the frequency of the incidence of the
disease, the frequency of suspected cases, and the degree of
severity of the disease in TB-positive people. Prevalence
was determined by dividing the number of positive samples
by the total number of samples tested. This study received
approval from the Ethics Committee of Hamedan University
of Medical Sciences (IR.UMSHA.REC.1399.698).

Results

According to the data recorded in the tuberculosis
reference laboratory of Hamedan City, out of the total
samples taken in one year before the outbreak of COVID-
19, 35 sputum samples were examined for the final
supplementary tests, of which 21 (60%) smear samples
and 14 (66.66%) positive culture samples were reported
(Table 1). The annual incidence rate of pulmonary
tuberculosis in Hamadan city was calculated to be about
3.6 per 100,000 population.

One year after the outbreak of the COVID-19
pandemic, 11 samples were checked for additional tests,
of whom, ten (90.9%) were smear-positive, and 9
(81.81%) had positive cultures (Table 2). The annual
incidence of pulmonary tuberculosis in Hamadan city was
calculated to be about 1.63 per 100,000 population.

The comparison of the results obtained in the two similar
periods showed that there was a significant increase in the
number of samples transferred to the Hamedan Tuberculosis
Reference Laboratory, as well as the number of positive
smear and culture cases during the COVID-19 pandemic
period (Figure 1). Also, comparison of the results of the
incidence of tuberculosis in the two similar periods showed
a decrease of more than 50% in the incidence of the disease
during the COVID-19 pandemic.
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Table 1. Frequency of samples, results of sputum smear test, and culture of samples in patients with pulmonary tuberculosis in Hamedan
City in the period before the outbreak of COVID-19 from February 2019 to January 2020.

Variable No. Percentage
Sample

Sputum 85 100

Total 35 100
Results of sputum smear test

Negative 14 40

1+ 7 20

2+ 6 17.14

3+ 8 22.86
Total 35 100
Results of culture test

Negative 7 33.33
Positive 14 66.66
Total 21 100

Table 1. Frequency of samples, results of sputum smear test, and culture of samples in patients with pulmonary tuberculosis in Hamedan
City in the period after the outbreak of COVID-19 from February 2019 to January 2020.

Variable No. Percentage
Sample
Sputum 11 100
Total 11 100
Results of sputum smear test
Negative 1 9.09
1+ 5 45.45
2+ 1 9.09
3+ 4 36.36
Total 11 100
Results of culture test
Negative 2 20
Positive 8 80
Total 10 100
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Figure 1. Comparison of the results of the number of samples, the number of positive smears, and positive cultures during the two similar
periods of before and after the outbreak of Covid-19
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Figure 2. Comparison of the total incidence of tuberculosis in Hamedan City during the two periods of before and after the outbreak of

COVID-19
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Figure

3. Recorded changes in the degree of sputum smear in samples examined during the two periods of before and after the outbreak of
COVID-19

The rate of change in the total incidence of
tuberculosis in Hamedan City in two similar periods is
shown in Figure 2.

Also, Figure 3 shows the recorded changes in the
degree of sputum smear positivity in the examined
samples during the two periods of before and after the
outbreak of Covid-19.

Conclusion

Comparing the results obtained in the two similar
periods showed that the number of samples referring to
the tuberculosis reference laboratory in Hamedan City,
and the number of positive smear and culture cases

decreased during the COVID-19 pandemic. It seems that
the COVID-19 pandemic, with its impact on the
diagnostic programs of the care system of Hamedan City,
has led to a decrease in the diagnosis of new cases of
pulmonary tuberculosis compared to the periods before
the pandemic.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethical Committee of
Hamadan University of Medical Sciences, Iran
(IR.UMSHA.REC.1399.698).

Adabi M, et al. Incidence of Tuberculosis during the COVID-19 Pandemic. JSMJ. 2024; 23(1):19-31

March & April 2024. Vol 23. No 1




Jundishapur

Scientific Medical Journal

Funding

This study was supported by the deputy of research and
technology, at Hamedan University of Medical Sciences.

Authors contributions

MA and HG: Conceived, designed, supervised the
study and edited the final manuscript. BZ: Analyzed the
data. FK and MMD: Collected samples, Performed the
laboratory procedures. All authors have read and
approved the final manuscript.

Conflicts of interest
The authors declare no competing interests.
Acknowledgements

The authors would like to thank the Vice-Chancellor
for research and technology, Hamadan University of
Medical Sciences, for the financial support of this
research. (Grant NO:9910026702).

Adabi M, et al. Incidence of Tuberculosis during the COVID-19 Pandemic. JSMJ. 2024; 23(1):19-31




Swijy sole dlow Y 0)loud YT 0,93 VP Cudgudy 23,95

ol go—>

I;w.% 9).: Al

Obj b ol anulio 9 YR-20995 Eomd (o olbed Joed Comos )3 Jw 957 Ol (o2
Solow Egaw 1 8 JLusy aslido

7 5500 s ® LU (G090 duds po o915 dabld o 15 Tyuis T 15T 09 50

Ol oo (plaed (S iy pale ol (Sede Sl Olikiod 35 50

2 31581 GIgal i G S sl SBT3 g plel 5l oy (L i dnag? STy iy 5l g ligiod 3550
Ol colaed (o (SWij ele aIRMS1S (Cwdlag 08l .

O Rl olaed syl (SWi el BRI (S 5 8aSW1S .

Olp) colded claod (S ke BRGNS wilags Coglre Jaw (il 8, iy Lol .

O] @l (oMl BIRUES1S (Sl jaold] oy 0ISUESTS ¢ 6590 gurg yKa0 89,5

v 5 6 1 e

Use your device to scan
and r“d‘”'d”"“"e Adabi M, Zareie B, Kaveh F, Moiedi Dana M, Ghaderi H. [Investigating the Incidence of Tuberculosis during
the COVID-19 Pandemic and Comparing it with One Year before the Pandemic in Hamadan City (Persian)].
Jundishapur Scientific Medical Journal. 2024; 23(1):19-31. 10.32592/JSMJ.23.1.19

https://doi.org/10.32592/JSMJ.23.1.19

USe ©NOLS)
BY NC

426 5 (0 s Anals 43 S5 oo ) R03Ks 2 1531 0 I L oo 9 V4055 (5 lowr slojod o
V42955 Eomed 1 dns 9 B WSy 03 0 @l (bias e Camonr 53 Jow (ko G2 (o 00 canllnn (3l 3 10 .33,8
3,5 (o
23 e 510 8313 3550 5 v il b, slslogl 51 g3y SWasls ¢ heogi- pabis asllle ! 53
23,5 olodl Excel 1381 045 b Lodld Juodi g 450 g ] pSeiw] ylied oluw! Cudlaga 35
(LEFISS)VE 31585 (321 51 g prows! (75+) @903 ¥V 31an3 ) A- 955 £aned 31 Jad o) s digod YO £g0oo I
23 3y dnwlos Coamar J45 158 Vo v 3 Y/F 3900 glaed Jow Sl o (hf5e 23,5 (9,155 Cole CulS' aiged
(LAYIAY) A S1ans g G gmowo! (784 /3) diged Y+ dland cpal 51 9 351 diged VY 31aad (YA-2y995 omi 51 m aSIl>
90,5 Al Comos p85 4152 Yoo 0 V/8Y dgus laed 43 Jww AL jo 0 om0 9 (9155 Cude CulS diged
et o b e it L5 Gt 1255 4 st 3 )
ol 248 saily 1 JoB arlbio (giloj 05l & Commnd (892 o 12 2,190 auBuid HER Casly
Olso2 (59 groml e YA-1995

VEoY o Vo 3L, U

AR QRVCR R L SN PRV T
VP Cudigus )l 1Y 1Ll & ,U

HIfVWWEY - XVOWepS)

PR

(E3om8050 09)5 (S 3ol 015l POl oSl gy ol pOy] 1 S
FAVANY - ARD 285

h.ghaderi@ilalm.ac.ir :aUl,

VA998 Egmad 51 axs 9 B o e 1 Juw 591 0500 o2 -0l )0 g (1o i 50



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
https://doi.org/10.32592/JSMJ.23.1.19

Y 0 )lows T 0,93 ) F oY Cuigud 9 (3235958

o

TA Y] 28l o oselS g olB sl EMSe ol (4 oy ) o

oS ale e 5l (S lyis 4]y Jo jein Sl b glojls
)3 drog Jloyd (Sl )9S (ppionen 9 4yl (sl yeulS 53 0AiS
Ndge (o8l ohes » ihladl bl 4 g b oyS (o
w2 Sl Oezmen g Jo Slowr 5 Sl ol @ ) phn caplie
lolid S YU €85 g 35 508 (Il slow 93 ool e ()3
25 o ool Gl 3l e ool U085 Joo o yimepo 9 i8>
93l (il AA=y598 (g)lon (owlid (ol VMBI ) (S ]
b b5 (o ool s (RS (0] 45 Bl (o0 By Capgid 5 Slae
o cusliall g (BT (sl Fuoly ams GR35 low 4 Y
5 08 (Silow pimpw Chply ol NlF o ang 2y Sl
G gy sle Cogie plo & Ml Gl 1) dise) ol 5l (86 sa) ol
{88 (o oal3 Juw 09

S8y 350 3> a8l CleMbl VA=15955 (5 low 350 yd oS CleMb
by 39108 izman o (polail (59,0 355 (5 15 9 WMo o9
sle pille (e S (o8 9 LS iSile () (62,8 cblis
Ml 239: (5365 dod adgl (Slajg, 53 59 (Sloyd s 59y
2 20 3l e ©aled el (2 5 9 V3958 4 Sloy IS5l (ool
o 42 sl S Ao oo g St 05)le Sl (S 3l ] ]
DV a8l (o 4B LSL (g g cnl ply 3 5948 Codl

0B 2 b § Slew S sis 4 V9sS lo &Sl b g L
5 Jw (o byl die; 1> (393000 Clalllas 1Y Ml 0 zjlae il
Oy a1y o dlpiddiy delllas (g5 o S5 e 45 )3 939 VA= g8
b aolllas cpaiz gl laos @l )3 dizej ol o Slallae gl S
5 038 pbal ez o B o 1 V=568 5 Juo (ilow LSl g5090
VA58 ol (0 )3 oo (Solons 42 iy g 090 (il )3 (e
bl | gySsl e Ju ilos: 3y90 > WSy Sloldl ploxl
Sl 59U Lo 6 2ol [NV ] sisdly (gygp 1) ¢ ol Claie (gi
399 byl o 9 Sye g e o Jai VA998 5 o (g 88 ity
S o b o 6 lam 5 1 030 VA 1ygS & Jshuwo oylo (D) 35
Do ol ¥l s pSaia ysb 41y pe 9
JB sl (role 13 VA=0955 (655 dod slo il 51 50> (S
g bawgs B (5)low b plopd 5 Cudlye (bl slaaaly
S aabiyy cp )5 (bl g o pienee Sl (oAbl (o0 nygdS LBl
T 9 90 4 £y 9 w9 3850 bl (Juw bojylee g J S
ke calig Glojle Tpal V] cwl Jolwo ohlow sy oloyd

Il g
dodfo

F et e g Sye Sy @ld JI S0 Jyis 4 Jo ilow
2 el g Coply o ple sl gilas e > (St Glaislon
@ glxen ilaw cnl o 8 9 asiis glagplyl el
19S5l 6ilemn > Cutline 5 oMo s 3 Gl o loie
5 oladl o Sydie glow ol [V )] 2980 a5 a0 )5 il
Olojbs Sylubil Gy bl 2 3L (o paSTlsOle Jouls ol
By passs (b B 5l b Je len (Sl cutlig
7] 22,8 s0b S35,

awdd (Sl (b @ degorme Sl p S S)low st
033l J odlital yol o 305k oo Bl o Ssg)Soo gl g s
ol g gy (5 Jgene 5ol S sl (g g wallins e
Ohlowt S 8l (oo (il STpe > @M i (lew (6l Joo
303 Vgass e sl (g0 lizal b 0 £l ) o lows & o
S awg Jb 3 GlaygiS 3 ohg 4 ll (o Cunlly I gyieS s
Bgo 42 ol sl 2,90 )3 (B3geaS dgg Sl linkio gg050
[¥] sl dral> > (g)lon S8 g oo

Cusl (gl 0 4Bl 1ieS g )50bg gy Vg5 ilew Jolo

Slizmen Jg 015 plsl (] (g9) » 088 U &S Gliios péple
lig) ol (D] Canss 005 aBlid ol o 4y o slel 5 gl
o bl oo Sy oS 03gll Jgare yobo 42 &S o (905095
Sl (93bg)S S a9 S 550 |y pludl g 4l JalSS ailys
s 9 Sye s Sle llyd jop cage a9 Nsd b e
Ol [F133)5 (e 2 V=955 (ol S8 Ll o Jlony
5 cind (FFAY) dhps (IVY-1+ ) 5 il )3 (gylons i
dile eSMe .l (YY) Luds (K5 g ( Dae 3)0 (ZVV-Y-) Jls
1> (5 yaS gas (V) Sl 9 (£0) (oiiiy (Z2A) 33 (ZYA ) Lk
il e G50l b polegs 51 (o8 0l )3l (Sao (6l 98
Mol gjlos ol 2 o oo sl olyon Jlowsl g 5,5415 ¢ i
podiaw bl gl b g (Y sk Oyguar Milg oo Lol s aiiio
a5l Oygo &y (S Sighe g 03 &) 3)lge VTR ) (s Sl
Sy (laj ©do (ke ok 4y a8 (o0 &) 3)lge o) 03 )3 j
ol 3 el oy Cuia dgas Sl wdiS pgytin Sbul U lET 5| W5Me
P M G g ek Glod a8 oM ZYTYY D e
Seipw S9b b )l 3l g b 351 09 sl Cudle i
b L lee o 18l o olyad (e3lin] YD) 5 Sgilie 53

VA -2995 Eomud 51 9% 9 Jud (ylaod b 13 Juw 590 300 ooyt o0l 9 (10T 50




Y 0ylond ¥ 8,55 N F oY Cuigurd, g (2359,8

.
ol go—>
o3k 3 ol 51 gladiges geone Jl (fian (i ped Cullig I pe Juo
s 3 b Jlo £53) WA oo yae bl B J) WY olo il ils;
522 286 oS5 Slitglo] plol g Lol 43903 Y0 sla (=58
Ol 4 oslins ypousl B9y by (A5+) diged Y ol oyl 5l oS 00
VF ol e (sladiged CutS ) Midgs 005 Aol Caste pamsl (sladiged
a9 L) Jgin) Kags 013,515 e dos (g1l diges (FFVLISF)
Joxt e (68 )15 FVe 3905) WA Jlo 3 laon (ol Cumex
dgd 6oy AD liebl aw b lies ol 3 g9y Juw allle
05 dulxe Curer 48 i Voo pV/E

WM ol i) (2l ) VA=958 omd Jl (g ailiio Ay (Sloj 03l >
Bg05 V) 2l 0lds 18] gl diges £geome 51 (VAR lo e L G I
Wges Vo ol oyl J g odd wyy eSS Slisle]] bl cax
o Sl e o (cladigel gic 4 it owsl bey b (A+7/2)
(AAVIAY) A olass g 0193 )5 S b dlis o o (gl digas o] )3 D9
b e Cagmon 4y dngi b (T Jgior) 0idgs 0035 o domyli L diged
P Sy Jo Sl S liee (8 30 FVF 3905) WAL JLo 3 (laen
S8 e Vee D VEY dgte (6100 W luebl e b lled oyl o
s alio Sloj o3 93 3 kel oty ol dunglie 35 duuslne Cumen
e by oo il 3 oolojl b 0 gl ) sl iges slass a8 3l
95 (o5b 093 (b 3 Cute LS g Cuto prondl D50 D (pimen
o s awglie Cpiman () Jhge) Cal diily (gySeuins ials 14
Solowt Joy 520 O Gl (18l g5 3o 0]l 93 3 Jw lge S oy
2 2 d g I S e (e 2 G 1) V08" ol (g2 2
Gl 0038 (asuiio ¥V jlaged 1 e i o )0 wldie Sl oL
oy Joo e Moo (il > b diged iS5 ol doms iged i3 Y Jgiar
(YW o JNNTAY 22daol) Vg8 908 Sl G Jloj ol 3 e i o

o olass yaiio
Sges
Voo Yo Lis
Voo Yo Egomo
¥ VY Lo
Y. \s V+
WY 5 Y+
YY/AD A Y+
Ve o 00
YY/YY \% v
sslss i Cuo
\eo ¥\ E9eme

—2955 o 0y93 1 Jshwo (iloss sl 3908 Sloss pola sl
oy b Canl 1Sae VA=10y505 5 Juw 4y Miso 018 55 .l 05 1
Ao & i b [4] 295 g Juo (o> ST pogad 4 il 5 iens
g9 3 J8) e (Sloj ol 93 53 e (5o jo (e sy p5 e
oAl g &l Sl plol Cae (ol 958 3l a9 VS
eyise sl (69935 (gbMe 53 S (5 lon Pl
32 09

S5 Wigod

b .cd)S plonl (abaiie () 4 g 0392 (hmog g9 | polb adlllas
ol by otalel )3 oad i (slaols jl adllas oyl 3 &Sal 4 a2 g5
Ohor i el cudligy 35 yo Juo loodl> cud S50 izmen 9 oo
Sy pSases §) S ool VWAL WYAY ol
ploi 35 s b ol ool asely s oalizl boosls (6 )glgan
5 Cato yrousl) (AL}l et oo lis 4 Juo 4 Miso ol 31
shl) V=S g0ud 5l Gl Jlo S o ojl 3 (cute LB L
o Jlo S sboj oib 5 (WA ege sles! BIYTAY Lo il
(AR Lo yoge (ool B VWA Wil (glsyl) VA 968 ol £905
addllas 3)ly Cute d)lge (s)losd plod Cygo dy Juw (slaodls iy )
IS 2ty e 3)lge 2t oans Jols bl 2 g9 e 0
00,5 dwlie o el 3,lge

Slae 5 (srlow o djlse SleMbl W3S asuie Wedly awyp
Ol WCogSaw oo g cpw) ddaie (slaygSh bl SeSiiie
i S b loodly (g)glaen 10wl 00 o (laygiSe plo g (5ylow
e 9 SsStio )lge Jlglyd slow jo (Solyb eyite duw el il ol
Ol JuSS Sloj o3l 40 (reot Cyguo 4 Casto Juo 33l 10 (glow o
ol a8 sl (WA yege (1 IYAY sidl) VA=g8" £oud 3l s 9
408 I IR.UMSHA.REC.1399.698 o Lo 4 43l 5 jozo glyl> adlllas
Al o ed (S pole olSisly M

L o515 ;U1

4 S oo 3)la0 ¢ Jw 3l90 590 e 4 basye (glaodly colys jo
Excel 1580 5y 5l oolaiwl b coute Juo 1,81 3 (g)low i g (gylows

85 )8 o g 4525 5 )0
b a8l

laodls s 18 p0 g o il 3 olislojl )3 00 il (slmodly 4y a5 |

VA998 Egmad 51 axs 9 B o e 1 Juw 591 0500 o2 -0l )0 g (1o i 50




- .. . X
Y 0 fosd FY 0350 N Fo¥ Cuigdl 5 (5131958 ) | ; 3 A
ao’o *

(WA yage (JITAA pidol) VA=3565 0md 3l gy (siloj 03l 1 et (w0 g0y s & Mo sl 13 by igod S g puonol domss cigas Sloly3 Y Jguan

oy slass geevs
g0
Voo AR Lbls
Voo AN Egoxe
JON P
RVRLY \ v
Yo/fo [ V+
a/-4 \ Y+
\rdivd ¥ Y+
Ver A Egoe
- § GL‘-}
Y. v
A- A Cudo
Voo Ve Egoxo
40
35
35
30
25
21
20
15 1 14
10
10 °
0
digaialaas sl proal gl digeislaad Ceslio e lf cla digeislaas

E-assS ol Gl 0090 V-5 (coally £9 50 5 g 0090
V=955 Eond jl oy 5 L wbiie (Sloj 03l 95 )0 Caste CulS g Cuto yrowsl 3)lge Sl g Sl oS dwglis LY ,I0g0d
e 585 5158 w0 )0 Jow 395 (3l jee
3.6
35
2.5

1.5 1.63

0.5
V09 £ guls 31 Gl 0590 V8-S (coalls £330 5l (g 090

Vg5 Eoed 3l g 9 Ul 03ld 53 e iy )3 o 3yl JS o e dualis Y l3g0

YA-955 E9amw 3l ar g Jud (o b 53 S 92 (3l oy 2 -0 0 g (1T o1 50




9 0,lowd Y 095 ) Fo ¥ Culigsdyl g (32349,8

ol go—>

100%
20%
80%
70%
6000
50% 45.45%
40%
4000
30% 20%

20%

10%
9.09%
0%

e Y Oald

N5 £ g S g 090

36.36%
17.15%
22.85%
0.09%
Ve ol Y oud

TS ool £550 51 g 0050

@ Bl Glpl ) do Jon Qi Jo5 S oaimd ol Cliios
2 Camex 58l Ve 53 3)50 VY I L ap Ml 3 )lse o5 55k
Jls jd Courer ji5 Jla Voo o gl 4 5j50 F/AY 4 AYFY e
IV sl oo ials ol Yo 5l i eimd ()lis a8 Canl oty VF e+
Jlas) s 1Y ooty Mol 48 3y s S 5 GO allao gl
Gladlas jo [VF] amd o (il 1)VA=05955 Lad (lew 4 M
S0 e 5 Sye slad (il g Joo a Mol g &S o8 ke calie
FS oy @ Jo V] 003,55 G315 ()l sine Loyl VA58
i bl 485 e )3 VA= 568 (g)len Sy )3 jlslad Julge
Sr5 & imen g lpKiy o aly Gl e ol @
2 VsS4 Mol jlad Gl jolate 4 Fge Slapy sbashs,
DA] sl d265 3590 Hlows ¢ Jsbue ko

5 b sman olpl 3 VotssS g5 J i ol adlie gl
ool lallas & bgpye ok S5 ol d ] 39 0 555 ldllae
iz salllas iz @90 VAY Lo b g hian plil 5 o
@@y bl ondie Jold o2 1) o) @5 Jo cohSen 5 358
oy a4 S0y S 4 G S2) @ o 3)lge 2l o
—h555 E9d jl Bl U oo olow S8 5 bl sl asliy ]2
sl 0392 5538 ) oo 3130 o BN Ca 3 g 42 JB N

prow] 4330 i 50 0l Cud Sl odiad Ui Y dges e
Fom g b Gloj 03l 93 )3 00 (g LS (sl Wiges (392 st
A8l (o VA998 Eond

ES )

sl 03l 53 Glen liyeed 5> o Gor Gl pol> saddllas
PVEY 9 VIF b plp o5 4V A2955 £90 5l a9 S8 (Sboj
250 sox e VY Jlo p3 03,5 (5155 Cumar i i 0aSy
WY Joleo o (y9edeod Y B A/ 03g0500) (yaalee Y+ /5 290 yloa 5D oo
g o 03 (paSS Cuzon ya5 32V r & glil a4 (VFY-IYR) )50
bosgy Jw o 015 Sop e olnl 5> Ve Jlops [VA]
Gl 039y Cuzon ya5 530 1aSS 50 3550 F/VY Cute Lls jroml

Jo Solew Sielamednl (porp 0 (hlSer 5 2l adles L

allo 5o oo OYUIWAF by o m hen bl )3 so2,
WAL Jlyd (Carer 185,50 do p3) 5y90 VIO laen liwl o Juw
990 b eglion il 15 (6,50 alde gadllae [NA] 05 (3155

VY Gl o ol 2 9o belgs 5 o (ol (Gl gmotss] (o

LY T8 ()58 Carer ya 550 o (3 3)50

VA998 Egmad 51 axs 9 B o e 1 Juw 591 0500 o2 -0l )0 g (1o i 50




Y 0 )lows T 0,93 ) F oY Cuigud 9 (3235958

o

Jad oo 5 sy sl loloss 45 13 sl Cosanl Pl sy 1A
V=298 J (80 e 9 Spe rizmen 5 S b )low 4
s el )ltd Loy 5 &3 VA=y965 aiily cililio [TV ] Atz
~h995 J RS Cuglyl g g Bl ool dayelS (uiligg (sl s
b guanos ol 0315 513 15U vy Juo (ylow J5iS (ool VA
su:b)[o.u dhw,lsﬁ &S A 0 UL.M: Lm)Lai ‘)‘o’l> sadlas CJLJ
OBl NS (el (g > Ju ade WSty (> g IS
IYA] conl asly
Eoe J) am g U8 altio Sloj 03l 9 15 ool Cunty b auglio
b VA =558 Saen oloj 53 Jo (bolow plls oly (L3 VA=yge8
8 Jle & cud odd lolis ol)les )LJ 5 oMb e (g9a>
ablS 350 5 50 Jloin! S andl .l adly (ialS VA= 68 £ o
odlazul 5l g 9,13 3539 VA-d565 (¢pSden 090 ;> Juw (Ml 390
4 dg b adly o Seole a5le (92,8 catlige oy J ST
I iRy Gyl sl (e o g gy LgyS alie Jli)
oS fodgy Pge b Say o (Dl Ll ) NA-ayg68 4 (U
Solow 2 V2968 S (3905 asule psliaie &) yide (cwyp 5l
4 a8 b oyls AAdge (el (L Sl am olhgd 3 0hg 4 S
& el Y0aind V08 ol L oy 1 39250 gl Lol
Ny (o 5 4y g 4Bl il (el Caa il S
VA=55 Ewd 5 dm 093 ) o o e 22l Lol Y5
Eouss jl dx 090 33 Cato CuiS g yrown] 3ylg0 Dl yinlj8l 8L
telea b Ll > @) 5 (ol 39 L3131 o a3 e
o p il (Cal 0l Slopd Slhe 4 axslpe 4 )b &S jlay 295
Cubligg Jlog 1 ooliiwl & Caws pwsl (5,8 day oo Slad 4 ¢ ol
Oppe 9 Cute ol 3lge (Bl L dlally 3 (el )90 )5 (99,8
SleMbl 350 (BB g cprnlye sl SSU s 4 g 0 il
2,5 o)Ll g )hlasl bl yds s 4 V=558 (g)lon ok 093

L VA=y988 oily 45 sy o0 Jl5 &y il adlllas gls olul 5
hed Gl ed 3 o s)low 53ty 9 S5 slaasiy 5l

Cato ypow] 3)lg0 dlaad ((go1y Juw L1 3)l90 ool JialS & e
233 VA-t958 £96d 5l B el Jloj o3y 4 Curud o S

o S5ty o 5 1985 Slon piMs Celiio 4 a2 g Ll

= o>

cge ) Ol (ol sl Gonly I (oammg o VA —008" (lewy
2 Syl lagyly I oolaiwl Al 0didS Cawl S &S Dgd o
2 e lon jon sl 1) diej ol (Sae 1A 998 (gilew Gloy
SS90 Ly (B1S0l) clon npad plin )3 205 ou]
OSas M —ay555 (Glan pasdl Car (§)de dndd (& PgmelS
b VY] 23,5 8T ()l 359 Logad jd (canled Conl
P Jw solew 4 i dog AS 5 g dd el pbl Glalllas
Orzed VYO szl (gy905 1) VAmaesS ekl e
4 o)lil b ,Ken ¢ Khurana 4 )Ken 4 Saunders clalllas
Sleldl plool s 5 VA-3988 y55 5 Jlize I3l on gl
s Dbl | Sl Car o e e Sy
b o)Kex g Tadolini [VF VY] szsly (6908 |y ¢ ol Colsio
9 2 4 Mo & jlan YA 59y alizee j5iS A I (6l adlllae
On Bl i8> 5 gl (gwyp W3 J g Vg ()l
0] 8538 sl 1) oo 9V 3=955 (oylo
VAmgsS (ol SIL a3 (6y950 sladllas )5 oS 5 Alen
5 Cadl adling ojg slo o 45 Mivges IS oo JS
Oppen 5 08 bl VAmdss8 (il (xS a0 > 4 &5 sl
Wl 998 38 ) bajgiS (i s Cuglyl
VY] sl asly Juw 290 50 (J S g il wSiiny loliBl 5 oo il 31

Ol g Cute yrewl (S91) Jww D)lg0 Mo )3 A /A (il (sadlllas 4>
3,8 B TE ree 4380955 gad 5l U8 Slej o3l )3 e
G55 25 gadlas 3 g ZVA (en g 2l 5 sadllae )5 jlade )
Eowd b 5> oo S5 4 cal oad (B IV o en
@ b guan 8l 4Bl Al Juo e ol 3)l9e VAmayge8
DiGennaro 4 [Y¥] e 0 (Y+7Y) o)en g Wang «psls gadlllas
VAm g5 ol Ll ogas 13 {Y0] Wl 53 (V1)) ohlSan 5
4o ()93 53 &5 0390 GBS e )lon Sloyd 5 (st g
e ol Ll 390 oo s 3 535 > 4 Vg8 (65
el 48, )3 5 Saigdend), o il claasil

e (Soie Sl (5 )low 4twd o1 51 VA-g8 5 Juw (slagslow

G P Nede gl eges Sl dine) 1 SIS cage &S
g 3 9 9,5 (oo GBI YL plimen S o oliee bl (sblie
il Gl VAmdgeS g Juo (S Gl NA-digsS (S aen
Sl Glpl dine) 3 adgeS & wad e oLt cpl Cunl
olojen Coghe byl [YF] 3> dexg e (bjlon 5 Sy
~h995 Solewr VL b g sl s 4 Jols (ilew 3 VA= 555

VA -2995 Eomud 51 9% 9 Jud (ylaod b 13 Juw 590 300 ooyt o0l 9 (10T 50




Swijy sole dlow Y 0)loud YT 0,93 VP Cudgudy 23,95

ol go—>

0> 4 VA58 (el 09 5 o e el g S Sl
0351 oo it ool (90 5 o g b Ylainl g ol st ploel
B i 3 alie @M b phlow (olod aSh) 4 a2y L Lol o
D oo oy 9 485 jlai )3 VA=y958 lows gt 4 (il ol
Elye 13 298 0 4o (nlpli Cusl 0le Joine o (g5lowr pasds
S Blge > Gizmen 9140968 (ool Ll b i (JailS 5o
4o 3)90 Jow (5 slow I3V gisT Ale wlitie WMo b (S (sl (5 ko

2550 )8 s3m slacaglyl 3 1l o gy g 4B S 18 S5

W ol Mo

ol BB Jeo! 31 (59w

awld b oled (Sip pole oSl sM a1 adllas oyl
5,5 44,1 IR.UMSHA.REC.1399.698

Sl ol

i pole oSl (gl g lidos Ciglee (sgm jl z)b ol
ol o Jlo Colos lten

J)L.wa doosls 9 Lhdaw 6)91 x> ()K.o.m )im.tbs}:) Jsl DM}:
S () Sen Sigh) pgd oty (doyd ¥O) dlie 5,55
5 o odung doyd Vo) (ulid b 5y (5w (9% b ()bl
doodls 5 baigel (5yslaer o S )lie (e Sing) pilz
legoono) oy Vo i ) Lo stalesl ol s s Sl g cpgie (5530
9 bl Jotue (ol Simgh) @y odimng (o> Ve
Sitlg 5 IS5 b clisin i iy IS5 o ol gl
(o yd YO) dlie ole

&b o)

2y z8lie o)l dllde ol Bais e sl uly

oSl gunn AN+ YEVY o)lads & Slisios z)b jl dlie oyl
Ciglas I B dingh dbusgindy Cusl 0ad 485 aen (Sjy pole
Sl led bl a8y oK‘;‘;ﬁLaﬂ 5 0l8uily (g)5lid 5 ladzs

VA998 Egmad 51 axs 9 B o e 1 Juw 591 0500 o2 -0l )0 g (1o i 50




March & April 2024. Vol 23. No 1

Jundishapur

References

[1] Farazi AA, Jabbari Almasi M, Soufian M. The effect of intencity
of sputum smear positive pulmonary tuberculosis patients on
treatment response. Med Coun Islamic Rep J. 2011;29:150-6.

[2] Maher D, Chaulet P, Spinaci S, Harries A. Treatment of
tuberculosis: guidelines for national programmes. Treatment
of tuberculosis: guidelines for national programmes. Second
edition. 1997(Ed. 2):1-77.

[3] Talay F, Kumbetli S, Altin S. Factors associated with treatment
success for tuberculosis patients: a single center's experience
in Turkey. Japanese journal of infectious diseases. 2008 Jan
28;61(1):25-30. [] [PMID]

[4] Palomino JC. Nonconventional and new methods in the
diagnosis of tuberculosis: feasibility and applicability in the
field. European Respiratory Journal. 2005 Aug 1;26(2):339-50.
[10.1183/09031936.05.00050305] [PMID]

[S] Wang Q, Yu C. The role of masks and respirator protection against
SARS-CoV-2. Infection Control & Hospital Epidemiology. 2020
Jun;41(6):746-7. [10.1017/ice.2020.83][PMID]

[6] Yangy, PengF, Wang R, Guan K, Jiang T, Xu G, Sun J, Chang C. The
deadly coronaviruses: The 2003 SARS pandemic and the 2020
novel coronavirus epidemic in China. Journal of autoimmunity.
2020 May 1;109:102434. [10.1016/j.jaut.2020.102434][PMID]

[7]1 Chen N, Zhou M, Dong X, QuJ, Gong F, HanY, 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 Feb 15;395(10223):507-13.
[10.1016/50140-6736(20)30211-7][PMID]

[8] Hasani H, Mardi S, Shakerian S, Taherzadeh-Ghahfarokhi N,
Mardi P. The novel coronavirus disease (COVID-19): a PRISMA
systematic review and meta-analysis of clinical and paraclinical
characteristics. BioMed research international. 2020 Aug
17;2020:1-6. [10.1155/2020/3149020][PMID]

[9] World Health Organization. WHO information note: COVID-19:
considerations for tuberculosis (TB) care, 5 May 2021. World
Health Organization; 2021.

[10] Ministry of Health & Medical Education (MOHME). coronavirus
epidemic in Iran. Available from: http://ird.behdasht.gov.ir/
page/home.

[11] Chopra KK, Arora VK, Singh S. COVID 19 and tuberculosis. The
Indian journal of tuberculosis. 2020 Apr;67(2):149. [10.1016/j.
ijtb.2020.06.001][PMID]

[12] Khurana AK, Aggarwal D. The (in) significance of TB and COVID-
19 co-infection. European Respiratory Journal. 2020 Aug
1;56(2). [10.1183/13993003.02105-2020][PMID]

[13] Sarinoglu RC, Sili U, Eryuksel E, Yildizeli SO, Cimsit C, Yagci AK.
Tuberculosis and COVID-19: An overlapping situation during
pandemic. The Journal of Infection in Developing Countries.
2020 Jul 31;14(07):721-5. [10.3855/jidc.13152][PMID]

[14] Saunders MJ, Evans CA. COVID-19, tuberculosis and poverty:
preventing a perfect storm. European Respiratory Journal.
2020 Jul 1;56(1). [10.1183/13993003.01348-2020][PMID]

[15] Tadolini M, Codecasa LR, Garcia-Garcia JM, Blanc FX, Borisov S,
Alffenaar JW, Andréjak C, Bachez P, Bart PA, Belilovski E, Cardoso-
Landivar J. Active tuberculosis, sequelae and COVID-19 co-
infection: first cohort of 49 cases. European Respiratory Journal.

Journal of Medical Sciences

2020 Jul 1;56(1). [10.1183/13993003.01398-2020][PMID]

[16] Gao Y, Liu M, ChenYY, Shi S, Geng J, Tian J. Association between
tuberculosis and COVID-19 severity and mortality: a rapid
systematic review and meta-analysis. Journal of medical
virology. 2021 Jan;93(1):194. [10.1002/jmv.26311][PMID]

[17]Zheng Z, Peng F, Xu B, Zhao J, Liu H, Peng J, Li Q, Jiang C, Zhou
Y, Liu S, Ye C. Risk factors of critical & mortal COVID-19 cases:
A systematic literature review and meta-analysis. Journal of
infection. 2020 Aug 1;81(2):e16-25. [10.1016/j.jinf.2020.04.
021][PMID]

[18] Visca D, Ong CW, Tiberi S, Centis R, D’ambrosio L, Chen B,
Mueller J, Mueller P, Duarte R, Dalcolmo M, Sotgiu G.
Tuberculosis and COVID-19 interaction: a review of biological,
clinical and public health effects. Pulmonology. 2021 Mar
1;27(2):151-65. [10.1016/j.pulmoe.2020.12.012][PMID]

[19] Khazaei S, Roshanaei G, Saatchi M, Rezaeian S, Zahiri A, Bathaei SJ.
The epidemiological aspects of tuberculosis in Hamadan Province
during 2005-11. International journal of health policy and
management. 2014 Feb;2(2):75. [10.15171/ijhpm.2014.18] [PMID]

[20] Najafi Vosogh R, Roshanaei G, Khazaei S, Safari M, Zahiri A,
Bothaei J. Study of Tuberculosis epidemiology and its affected
factors in Hamadan province, during the years 2007-2013.
Pajouhan Scientific Journal. 2015 Dec 10;14(1):64-71.

[21] Ministry of Health and Medical Education (2022), Department of
Tuberculosis and Leprosy Control-Annual Report on Tuberculosiin
Iran. http://tb-lep.behdasht.gov.ir/Tb_situation_in_lIran.as.

[22] Andronikou S, Welman CJ, Kader E. The CT features of
abdominal tuberculosis in children. Pediatric radiology. 2002
Feb;32:75-81. [10.1007/s00247-001-0605-3] [PMID]

[23] Alene KA, Wangdi K, Clements AC. Impact of the COVID-19
pandemic on tuberculosis control: an overview. Tropical
medicine and infectious disease. 2020 Jul 24;5(3):123. [10.
3390/tropicalmed5030123] [PMID]

[24] Wang X, He W, Lei J, Liu G, Huang F, Zhao Y. Impact of COVID-
19 pandemic on pre-treatment delays, detection, and clinical
characteristics of tuberculosis patients in Ningxia Hui
Autonomous Region, China. Frontiers in public health. 2021
May 21;9:644536. [10.3389/fpubh.2021.644536] [PMID]

[25]Di Gennaro F, Gualano G, Timelli L, Vittozzi P, Di Bari V,
Libertone R, Cerva C, Pinnarelli L, Nisii C, lanniello S, Mosti S.
Increase in tuberculosis diagnostic delay during first wave of
the COVID-19 pandemic: data from an Italian infectious
disease referral hospital. Antibiotics. 2021 Mar 8;10(3):272.
[10.3390/antibiotics10030272] [PMID]

[26] Utomo B, Chan CK, Mertaniasih NM, Soedarsono S, Fauziyah S,
Sucipto TH, Aquaresta F, Eljatin DS, Adnyana IM. Comparison
Epidemiology between Tuberculosis and COVID-19 in East Java
Province, Indonesia: An Analysis of Regional Surveillance Data
in 2020. Tropical medicine and infectious disease. 2022 May
27;7(6):83. [10.3390/tropicalmed7060083] [PMID]

[27] Coronel Teixeira R, Aguirre S, Pérez Bejarano D. Thinking about
tuberculosis in times of COVID-19. Journal of Internal
Medicine. 2021 Apr 1;289(4). [10.1111/joim.13192] [PMID]

[28] Sharig M, Sheikh JA, Quadir N, Sharma N, Hasnain SE, Ehtesham
NZ. COVID-19 and tuberculosis: the double whammy of respiratory
pathogens. European Respiratory Review. 2022 Jun 30;31(164).
[10.1183/16000617.0264-2021] [PMID]

Adabi M, et al. Incidence of Tuberculosis during the COVID-19 Pandemic. JSMJ. 2024; 23(1):19-31


https://pubmed.ncbi.nlm.nih.gov/18219130/
https://erj.ersjournals.com/content/26/2/339
https://pubmed.ncbi.nlm.nih.gov/16055883/
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/role-of-masks-and-respirator-protection-against-sarscov2/BB222D45A82FB48E01F7CDF2E4084937
https://pubmed.ncbi.nlm.nih.gov/32192550/
https://www.sciencedirect.com/science/article/pii/S0896841120300470?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32143990/
https://www.sciencedirect.com/science/article/pii/S0140673620302117?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32007143/
https://www.hindawi.com/journals/bmri/2020/3149020/
https://pubmed.ncbi.nlm.nih.gov/32851061/
http://ird.behdasht.gov.ir/
https://www.sciencedirect.com/science/article/pii/S0019570720300494?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0019570720300494?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32553303/
https://erj.ersjournals.com/content/56/2/2002105
https://pubmed.ncbi.nlm.nih.gov/32554537/
https://jidc.org/index.php/journal/article/view/32794460
https://pubmed.ncbi.nlm.nih.gov/32794460/
https://erj.ersjournals.com/content/56/1/2001348
https://pubmed.ncbi.nlm.nih.gov/32444399/
https://erj.ersjournals.com/content/56/1/2001398
https://pubmed.ncbi.nlm.nih.gov/32457198/
https://onlinelibrary.wiley.com/doi/10.1002/jmv.26311
https://pubmed.ncbi.nlm.nih.gov/32687228/
https://www.sciencedirect.com/science/article/pii/S0163445320302346?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0163445320302346?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/32335169/
https://www.sciencedirect.com/science/article/pii/S2531043721000040?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/33547029/
https://www.ijhpm.com/?_action=articleInfo&article=2822&vol=602
https://pubmed.ncbi.nlm.nih.gov/24639981/
https://link.springer.com/article/10.1007/s00247-001-0605-3
https://pubmed.ncbi.nlm.nih.gov/11819069/
https://www.mdpi.com/2414-6366/5/3/123
https://www.mdpi.com/2414-6366/5/3/123
https://pubmed.ncbi.nlm.nih.gov/32722014/
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2021.644536/full
https://pubmed.ncbi.nlm.nih.gov/34095053/
https://www.mdpi.com/2079-6382/10/3/272
https://pubmed.ncbi.nlm.nih.gov/33800406/
https://www.mdpi.com/2414-6366/7/6/83
https://pubmed.ncbi.nlm.nih.gov/35736962/
https://onlinelibrary.wiley.com/doi/10.1111/joim.13192
https://pubmed.ncbi.nlm.nih.gov/33078450/
https://err.ersjournals.com/content/31/164/210264
https://pubmed.ncbi.nlm.nih.gov/35418488/

