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ct . tu re disease (USO) is a common urological problem. and C0""'dered ,.i . cr. 
.httr' U thral stnc . . f • ...., Uliucult t 
,.,- lrdfound: re rate and Wl. de vanety o management approach. The obiectiv f .1..._ o man-'"r,· h recurrence - J e o uill) study was t 
133 doe to h1g f . ·dence clinical presentabon, causes, and treatment of urethra] stn·ctu . Ha 0 

agt attern o inci . ' re tn wan Uru-
sse55 the p. al Benghazi, Libya. . 

" •nr f-lospit od . Th's study was a retrospective cohort analysis conducted among co,.,.,,__ ,-; . . . ,-ers1•; d roeth s. 1 . thra1 · • . . . ....... .. u ..,ve 1ndiV1dua.ls 
·eflts an d d/or were treated for u.re stncture m Hawan Uruversny Hosnital u . edi 'f8" d. goose an r- sing m cal data 

1.0 were 18 
2017 to December 31st 2019. 

\('J• o r'V 1st . 
.., JanU= J f 118 cases of urethral stncture were recorded between 2017 and 2019 The f 

E
,,. total o . , mean age o all 

...,oJts: A approximate 98.2% were males and 1.69% were female However the peak . .d 
~ 5 47.S years, • • mo ence of 

'

jents wa al tn·crure between 60-79 years o.f age and represents approximatelv 37 2% Them t • urethr s . . . ~ · · os common 
orn~g s ptoms were obstructive voiding symptoms and accounts about 50.8% of all cases. Eighty three of 

presenung ~ %) were due to trauma. The most common procedures used to manage urethral strictures 
f(ficture::~tomY (67.7%), cys~oscopy and dilatation (l~.4%), _and urethroplasty (5%). were 
tisoal u~ _ T ma is the leading cause of urethral stncture m urology center. Iatrogenic strictures were _ 

cJus1on. rau . Efii h l com con 1 ty oives satisfactory outcome. orts s ou d be made to reduce urethral stricture. 
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Ltrodnctlon: . . . 
Ill · ture is the narrowmg of the calibre of the 
J. thral stnc · 
\Jrt: d by the presence of a scar consequent \ -thra cause 
ian:_ · or inJ·ury (1). It is one of the commonest on infectton . . . . . 

Jications of urethral mJunes [2]. and ~etr n sk 
o,lllP with age [3]. The urethral mucosa 1s envel-
Jllcreases . . . h · 1 

:: 

by corpus spongiosum. This blood-nc erect.1 e 

rrounds the urethra from the meatus to the ue su _ . 
ILJba urethra. As the spongiosum provides the vas-
(lllar rsupply to the urethra, _the degree of fibrosis in 
~rpus spongiosum relates_ directly to t~e e~'tent a nd 
tcl'erity of the stricture. This scar formation 1s progres­
. e and is called spongiofibrosis [4). A urethral stric-:e is formed when the spongiosal tissue is replaced 

bf dense non-elastic collagen fibers interspersed with 
~roblasts[Sj. It is a common problem worldwide affect­
P!..11 mainly the male urethra [6). Stricture disease can 
hfve profound impact on quality of life. It may lead to 
a(inary tract infection, bladder calculi, fist ulae, sep­
is, and ultimately renal failure [7). Urethral stricture 
aauld be congenital/ idiopathic or acquired [8]. Acquired 
Ufthral st rictures may arise from iatrogenic cases 
iillowing catheterization, surgery or instrumentation; 
trlumatic strictures from straddle mJuries or pelvic 
q ctures and infectious or inflammatory strictures 
caused by gonorrhoea or lichen sclerosis [8), [9) , [10] . 
Eva.luation starts with a detailed history a nd physical 
mmination. Patients may be presented with his tory 

2~1 C'upyright C 20 20 hy ll l lM,1 

of obstructive voiding symptoms(histency. poor flow 
post-voiding dribbling incomplete emptying ) . irriti­
tive voiding symptoms (frequency, urgency, nocturia ). 
double streem , urine retention . over flow incontinenc. 
Retrograde or antegrade urethrography or both provide 
the length and location of the stricture and should be 
obtained prior to non-urgent intervention[l l ,12J. Di­
la tion and direct visualization internal u rethrotomy 
(DVIU) continue to predominate for intervention of 
urethral strictures. However, the failure rates of these 
minimally invasive strategies are well documented(l 3] . 
Urethroplasty is the most effective method for defini­
tive correction of u rethral s tricture disease and this 
approach is generally considered to be the gold-stan­
dard of treatment [8), (14), [15). 
In order to obtain more da ta on the nature of urethral 
stricture in benghazia Libya, we conducted a retro­
spective chart review of u rethra l stti cture diagnoses 
from last three years (2017, 2018, 2019). and collecting 
information on patient's. incidence, age , c-linical pre­
senta tion . cau ses, and t reatment. 

Methodos and Materials 
The study was a retrospective cohort analysis conducted 
among 118 individuals who were diagnosed and/ or 
treated for urethral stricture in Benghazi, using medical 
datA from J anuary 1st 201 7 to December 31st 20l9. 



~ data wt-rt" c,.'11N"tro from the Ul't'thml stnctu~ ~ 

n:,gtstn- mrunt&n"'1 m Hnwan Utuvcnity H~pttol. The 
data coOecn-d from file!I ~~ • and gender of patients, ~- ~ Ha dlatrlbation or P•tleat 

prescntmg S)mptom s, rouses, diagnostic tool and type 
of tres~n t nus data were recorded nnd fonnulntcd 
m worktlow shed. An E:.-tccl boSffl modr-J wns designed 
that mcluded Ute oolle<'ted data nnd lhe basic statistical 
~ ures performed. 
Rcaulb 
The peak mcdencc of occWTCncc of urethral stricture 
\\"llS between 79-60 yeMS of age and represents 
approximntety ~7.2 of all cases. The total number of 
cases was 118, the youngest patient recorted to have 
~ thral stricture was 9 years and the oldest patient to 
84 years old. The med.tan 88C of patients was 47.S years. 
(Tobie. l& Figure. 1). 

Table 1 allows the cUatrfba.tion of cues acconUDa 
to ... 

Ale &r'OllP number Pacaatage 

9 1 0.80% 

19 - 10 8 6.70% 

29 - 20 11 9.30% 

39 - 30 18 15.20% 

49 - 40 9 7.60% 

59 - so 12 10.10% 

69 - 60 17 14.40% 

79 - 70 27 22.80% 

80 < 15 12.70% 

Total number 118 

J'icure 1 ahowa the dlatribution of cues accordlng 
to age groups. 

1JO 

100 

60 

a, 

111 

• 0 • 10 • 211 • 30 • 40 · 50 · 60 • 70 Ill< Total 

19 29 39 ◄9 59 89 79 number 

The sex distnbution of occurrence of urethral stricture 
as follow, 116 cases were males and 2 cases were 
females of different age groups which represents about 
(%98.2) and (% 1.6) respectively. The majority of cases 
was males. fFigure.2]. 

Trauma constituted the commonest aetiological factor 
for urethral stricture (n = %79.6 ;94). Of this, 45 
patients' stricture (%38. 1) were due to iatrogenic causes 
from poor techniques of urethral catheterization and 
endoscopy while the remaining 49 patients' stricture 
(%41.5) resulted from road traffic accident, pelvic 
fracture, fall astride injuries over blunt edges and 
explosive injury . Fifteen patients (%12. 7) had post 
inflammatory urethral stricture while 9 patients (%7.6) 
there is no obvious cause. l'fable.2 & Figure. 3) 

Table 2 Showa the Aetioloclcal factor of urethral 
atrlcture 

Caue Kamber Percentap J 
Trauma 94 79.60% 

Iatrogenic 45 38.10% 

Infiammtory 15 12.70% 

Kocaue 9 7.60% 

Figure:- 2 sez cllatrlbution of patient 

TUUMA IUROOINIC llffLAMMTCMIY NO CAUSI 
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obStJUctivc voiding symptoms (o.y .s) was ~etation , urc~lasty was done for 6 
rrunon symptom ~ d presented m more than half patient {%5) and Supra.pubic catheter was done for 9 

~ (r, "'%50.8 .'60) ~t:ients, 3~ patients (%29.6) were patients (%7.6), because these patients was unfit for 
~ ented with unne rc~ntion_. while 2 1 patien ts anesthesia. (Table. 4 & Figure. 6] 
p· -17. 7) were presented wtth history of Obstructive Dlacuaalon 
l'l"icti.ng symptoms ~d irritative voiding symptoms This s tudy was aimed at revealing the incidence, clinical 
\()v.Sl (IJld ~n!Y 2 patients (%1.6) were presented with presentation, iatiology, and treatment of urethral 
~- 't.Btivc vo1~ symptoms. [Table. 3 & Figure. 4) s tricture in the eastern Libyan city of Benghazi. The 
~ ost of patient (n• %75.4 ,89) were diagnoaed by worldwide incidence of urethral stricture is Urethral 

ftble 3 a,howa the ollD.lcal preeeiitattou or urethral 

,tttctUJ"O· 

~ toma Blllllber hroeatap 
.,--

60 50.80% o.v.s 

urine retention 35 29.60% 

o .V.S/1.V.S 21 17.70% 

I.V.S 2 1.60% 

Table 4 ahowa Treatment modalltie• ror urethral 
at:rlcture. 

PlOced.ura Jlnmbu Perceataae 

DVIU 80 67.7r1Yt, 

Dilatation 23 19.4r1Yt, 

Urethroplasty 6 5% 

Suprapubic 
catheter 9 7.60% 

,tpre 4 aho .. the cllnlcal preHDtatlcma ofurethnl J'lpn 6 llhcnn Treatment modalltl• for urethral 
.utctme- stricture. · 

-0 W \ U- 0 . ¥ . l /l \ ' . \ I.II 1 
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ascending and descending urethrogram while 29 of 
patient (%25.5) were diagnosed by cystoscopy.[ Figure. 

SJ . . . ma1 thro d J)irect vision mte ure tomy (DVIU} was one 
for 80 patients (23 ,(%67.7 patients (%19.4) had serial 

fiPte s Showa 
atrtcture. 

253 Winter 2020 I, 4 Benghazi university medical Journal 

to 

Ill 

l't .. 
so 
40 

~ 

2t 

1t 

• OVIIJ 

stricture ia a common disease in men (16); it is rare in 
women (18] ,(17). Since men have a longer urethra than 
women, urethral stricture is more common in men than 
women (19). In this study, there was male preponderance 
with male to female ratio of 58: 1. Stricture of the 
urethra has been reported to be more common in men 
less than 45 years (20). the prevalence of Urethral 
stricture in our study increased with aging. reaching 
peak numbers in patients between the ages of 60 to 79 
years, and decreasing after the age of 80 years. This 
obseivation may be attributed to the fact that trauma 
(iatrogenic) is the leading cause of the stricture in the 
study. All strictures in this study were acquired as has 
been reported elsewhere (22) ,(21). At present, trauma 
is the leading cause of stricture worldwide (24] ,[23]. 
Inflammatory conditions have been implicated in some 
arrears of Africa [25) ,[9]. More than %79 of patients in 
this study had post-traumatic urethra stricture disease, 
this distantly followed by inflammatory causes in 15 
patients. The main causes of trauma in this study were 
road traffic accidents with associated pelvic fracture, fall 
astride objects, gunshot injuries or explosive injwy to 



t lw prnn<'um ,,nd Iatrogenic m1unrs Iatrogenic causes 
l'I llr<'lhn:u '\ I 1 . nc- \ff<' a re n smg [26]. Iat rogenic tnJunes 

.,...,....~-were s ignificant. urethroplasty was the rn . --, 1 . ains tay of trea tment with sallsfactory outcome. Direct . . 
d dil . vis ion c.,u~('(! bv '' • o d l ng s12e , poor v lubncated urethral c·nt ht't rrs t J, <' 1 II f · 

internal urethrotomy an atation were the . most commonly per~ormed procedures u:i the pas t year , and · · • >a oons o some' of U1esc catheters 
\\C'n> somrllmes mfinted witlun the urethral lumen 
mex;pen enc-C'd heath personnel, and urinary tract

0 

u;~trumenta tion (cystoscopy, trunsurethraJ resection 
0 pros ta te, transu reth ral resection of bladder tumor 

has been gairung acceptance f~r smgle, short segment 
urethral stricture. Post-operative follow-up record has 
been poor in the past. 

). Post-m~ammatory stn ctures did not play as much 
role in this s~dy as h as been previou s ly reported [25J. 
Use of ant1b1ot1cs for l reatmcnt of urethritis reduces 
that progression to spongiofibros1s and s tr ictures. This 
mav be responsible for the observed low contribution 
of inflammation as a major cause of USO in this study. 
Retrograde or antegrade u 1·ethrogmphy or both provide 
th e l_cngth nnd location of I.he stn cture and should be 
obtamed pnor to non-urgent intervention[ 121, [ 11 J. the 
~anagement of urethral s trictures has undergone 
s ignificant changes. Currently, minimally invasive 
~ e~ods _are th~ most commonly u sed (31, which is 
in lme ,~ th _ fin_dmgs from our survey of urologis ts in 
bengha.zta. hbyia. For example, we found that internal 
urethrotomy and dila tation were the most commonly 
perfo~cd procedures in the past year. These results 
are s imilar to those of nationwide surveys of urologists 
111 the Netherlands, Italy, and Turkey (27,28 ,29] as 
,veil as those of a survey demonstrating that dila tation 
and internal_ urethrotomy are the mos t commonly u sed 
proce~ures m ~ e US. Although internal u rethrotomy 
and dilata tion ~iff~r procedurally, it has been suggested 
~h a t they h ave s imilar recurrence rates (30). Direct visual 
mtem al urethrotomy (DVIU). which was first described 
in 19 74 by Sachse, has , in particular, become a widely 
popul8: and safe procedure tha t is frequently u sed for 
~ e P~~- _management of urethral strictures [31] . 
Direct v1s1on internal urethrotomy (DVIU) is performed 
by making a cold-knife transurethral incision to release 
~car ~ssu e, allowing the tissue to heal by secondary 
mten~on a t a larger caliber and thereby increasing 
the _ size of the urethral lumen (32]. In this study, 80 
panents (%67.7) h ad DVIU with all patients had urethral 
cathe terization after the procedure. Several methods for 
ure thral dilation exist, including dilation ,vith a balloon, 
filiform and followers, urethral sounds, or self-dilation 
with cathe ters 132]. Urethral sounds were commonly 
u sed in this centre. Twi.nty three patients (%19.4) 
h ad this procedure. The indication included patients 
·with s hort-segment USO; who did not accept definitive 
surgical treatment or who were not suitable for major 
surgery (33]. Urethroplasty is the gold standard for 
the treatment of urethral s tricture disease [,[34] ,18 
35]]. The choice of technique for urethroplasty for an 
individual case largely d epends on the expertise of the 
surgeon , size and s ite [36]. In this s tudy sex patients 
(%5)had urethroplasty. 

Authors' Contribution: The authors participated 
substantially to this work to qualify for authorship and 
they all reviewed and approved the final version. 
Conflict of interest: None of the authors declared any 
potential conflict of interest that may potentially 
jeopardize the credibility of this work. 
Funding: The study was carried on in Governmental 
institutions, therefore the funding was internal. 
Ethical a pproval: - This study was approved by the 
Medical Research Committee of Hawari University 
Hospital. 

Conclusions 

References 
l. G. Barbagli, F. Montorsi, G. Guazzoni, A. Larcher, N. 
Fossati, S. Sansalone, et al. 
Ventral oral mucosa! onlay graft urethroplasty in non­
traumatic bulbar urethra strictures: surgical technique 
and multivariable analysis of results in 214 patients. 
Eur Ural, 64 (September (2013) ((3), pp. 447-440. 
2 . B. Datta, M.P. Rao, R.L. Acharya, N. Goel, V. Saxena, 
S . Trivedi, et al. 
Dorsal onlay buccal mucosa! graft urethroplasty in long 
anterior urethral stricture. Int Braz J Ural, 
2007) (2) 33), pp. 186- 18 l. 
3. Chiou RK, Matamoros A, Anderson JC, Taylor RJ. 
Changing concepts of urethral stricture management. 
Assessment of urethral stricture disease. Nebr Med J. 
6-81 :282; 1996. 
4 . Cavalcanti AG, Costa WS, Baskin LS, et al.: A 
morphometric analysis of bulbar urethral strictures. 
BJU Int. 402- 397 :(2) 100 ;2007. 
5. Baskin LS, Constantinescu SC, Howard PS, et al.: 
Biochemical characterization and quantitation of the 
collagenous components of urethral stricture tissue. J 
Ural. 2)150 ;1993 Pt 7- 642 :(2. 
6. J .C. Buckley, C. Heyns, P. Gilling, J . Carney. SIU/ 
!CUD consultation on urethral strictures: dilation, 
internal urethra to my, and stenting of male anterior 
urethral strictures Urology, 3) 83 Suppl) (2014). pp. 
S - 18s22. 
7. R.A. Santucci, G.F. Joyce, M. Wise Male urethral 
s tricture disease. J Ural, 2007) 177). pp. 1674- 1667. 
8 . A.R. Mundy, D.E. Andrich Urethral strictures. BJU 
Int, 2011) 107), pp. 26-6. 
9. B. Fall, Y. Sow, I. Mansouri, A. Sarr, A. Thiam, B. 
Diao, et al. Etiology and current clinical characteristics 
of male urethral stricture disease: experience from a 
public teaching hospital in Senegal. Int Ura Nephrol, 43 
2011) (4)), pp. 974-969. 

In conclusion , Urethral s tric ture occurred in all age 
groups. and is more prevalent among males . At the t ime 
where control of the main risk factors have resulted in a 
decline of ure thr al s tricture inc idence. Trauma was the 

10. M.R. Cooperberg, J.W. McAninch, N.F. Alsikafi., S .P. 
Elliott. Urethral reconstruction for traumatic posterior 
urethral disruption: outcomes of a -25year experience. 
J Ural, 2007) (5) 178), pp. 2010-2006. 
11. Angermeier KW, Rourke KF, Dubey D, et al.: SIU/ 
ICUD Consultation on Urethral Strictures: Evaluation lea din g cause in our environment. Iatrogenic s trictures 

Win11-r 20 20 1, '1 11r n~l iazi univers ity medical journal 254 



,.rid foUow-~p. Urology. 3)83 ;2014 Suppl): Sl7-8. 

1 
, (;f!llenbne. ML, Morey AF: lml\glng of the ma.le 

tl ' rt h t"O for otncturc diseosc,. Urol CUn North Am. ;2002 
1 

1(> I :(2)29. 
~ 1 tlu llock TL, Brandea SB: Adult anterior urethral 
1111 ,, ,urcs: 8 na~lon~J prnoticc pottemo rurvcy of boATd 

1 ,tir<l urologists Ul the United State■. J Urol ·2007 
('('~ {)115 :(2) 177. . ' 
~~ !-- .S. Wong, R. ~e.r~1ui, A. O'Rlordan, R. Pickard. 

n,plr urethral dilntotion, endoscopic urethrotomy 
~~cl urr thropluty for urethral stricture disease in adult 
~rn c;ochralle Database Syat Rev (2010). 

15 
G. H. J ordan, McCammon. Surgery of the, penis and 

. thl1l• A.J . Wein (Ed.), Campbell-Walah Urology 
tl~th ed .), Elsevier Saunde"-' Philadelphia, PA (2012), 
p I 000 -956 chap 36. ff J .T: Anger, J .C .. Buckley, R.A. Santucci, S.P. 
t lliotl, C.S. S~gal .Trenda in . stricture 

111
Sl'lagcment among male Medicare beneficiaries: 

tlf\deruse of urethroplasty? Urology, 2011) 77), pp. 
45s-4B J . 

7 
c.E. $Chwender, L. Ng. E. McGuire Technique and 

~~ults of urethropluty for female stricture disease. J 
l)tol 2006) 175), p. 976. 

18
_ •A.L, Smith, V.J . Fcrliae, E.S. Rovner Female 
thf11l strictures: sucx:essful management with long­

\lf"~ clean intermittent cathetcriz.ation after urethral te, .... 
dilatation. BJU Int, ~8 (July (2006) ~(1), pp. 99_-96. 

19
_ selius BA. Subecli R. U~~al atncture. A~ble 

frOro: http:/ /www.mayoclinic.org/urethral-atncutre 
!Aceesscd 0 1.04.14]. . . 
20

. o. Singh, S.S. Gupta, N.K. Arvind Anterior urethral 
strictures: a brief review of the current surgical 
tfC8tment. Urol Int, 2011) 86), pp. 10-1. 

2
1. N. Lumen, P. Hocbeke, P. Willemsen, B. De Troyer, 

R. pjeters, W. Oosterlinclc. Etiology of urethral stricture 
disease in the 21st century. J Urol, 2009) 182), pp. 
987-983. 

22. A.S. Fenton, A.F. Morey, R. Aviles, C.R. Garcia 
Anterior urethral strictures: etiology and characteristics. 
urology, 2005) 65), pp. 1058-1055. 
23. s. Park, J .W. McAninch Straddle injuries to the 
bulbar urethra: management and outcomes in 78 
patients. J Urol, 2004) 171), pp. 725-722. 
24. M.M. Koraitim. Post-traumatic posterior urethral 
strictures: preoperative decision making. Urology, 64 

(August{2004) ((2), pp. 23 1-228. 
25. A. Ahmed. 0 . O. Kalo.yl . Urethral at.ricture at Ahm&du 
Bello Unjvol"'llity Teaoh.ing Ho•pital , Zarla. East Afr Med 
J , 1998) (10) 75), pp. 585-582. . 
26 . N. Lumen, etat Etiology of urethral stricture diaeue 
In tho 21st century. J Urol, 2009) 182), pp. 987--983. 
27. van Leeuwen MA, Brandenburg JJ, K.ok ET, 
Vijverberg PL, Bo9ch JL. Management of adult anterior 
urethral stricture dlacue: Nationwide survey among 
urologi1t1 in the Netherlanda. Eur Urol. -60: 159~01 l 
66. 
28. Palminteri E, Maruccia 8, Berd.ondini E, Di 
Pierro GB, 9edigh 0, Rocco P, et al. Male urethral 
stricture■: A national survey among urologiatl in Italy. 
Urology. 84-83:477;2014. 
29. Akyuz M, Sertkaya Z, Koca 0 , C-aJi•kan S, 
Kutluhan MA, Karam.an Ml, et al. Adult urethral 
stricture: Practice of Turkish urologi.atl. Int BrazJ UroL 
45-42:339;2016. 
30. Steenkamp JW, Heyna CF, de Kock ML. Intemal 
urethrotomy versus dilation as treatment for male 
urethral strictures: A prospective, raMormtt.d 
comparison. J Urol. 101- 157:98;1997. 
31. Sachse H. Treatment of u.rcthr1ll at:ricture: 
Tranaurethral alit in view using sharp section. Fortschr 
Med. 5--92: 12; 1974. 
32. L.A. Hampson, J .W. McAninch, B.N. Breyer. Male 
urethral strictures and their management Nat Rev Urol, 
11 (January (2014) ((1), pp. 50-43. 
33. S. Tritachler, A. Rooaen, C. FOllh•se, C.G. Stief, H. 
Rubben. Urethral stricture: etiology, investigation and 
treatments. Dtach Arztebl Int, 110 (M~h (2013) ((13), 
pp. 226-220. 
34. G. Barbagli, M. De Angelia, G. Romano, M. Lazzeri 
Long-term follow up of bulbar end-to-end anastomosis: 
a retrospective anal~ia of 153 patients in a single 
center experience J Urol, 2007) 178), pp. 2473-2470. 
35. J.L. Wright, H. Wcssclla, A.B. Nathens, W. 
Hollingworth. What is the moat cost-effective treatment 
for 1 to -2cm bulbar urethral strictures: societal 
approach using decision analyais. Urology, 2006) 67), 
pp. 893-889. 
36. Y.J. Lee, S.W. Kim. Current management of urethral 
stricture. Kor J Urol, 54 (September (2013) ((9), pp. 
569-561. 

ALHAKEEM C: (I ~gJ.llJ ,o J. ':,, II a!:lj.UJ 
ALHAKEEM Co. for Pharmaceotical & Medical Supply 

~55 Winter 2020 I, 4 Benghazi university medlcaljourne• 



\"..:·.' . . ,, 
,·;;,~~: 

:\J 1R §Sia,1§taf. s- · . ction of 
·•":"\.,. •. : . . ... • .. ' . . . - . . · · · ·· ··• ·•·•.• ·· !)£9,_n,avtrUS J!e an_d officially 

a mstcteil Uie :worl olionay~_rus vaccine, 
ilcvel~P.cd. 6~ Uie G < ese~~chtlnstitute of 
E i<lemiolo~ an .

7
.i · btolo :-. · '1'1' 

( ;· ' . 
Pl'Hc ~accine, callccl ~ ~-- -C,ftStanding for 
"Gamale):a Cov.i ~~ · gned to be 
a~~in_i "- .-. --- t . · to prolong 

_ . .--- ·,., 
. "" 

\ ~ll!il~~ e I erence . -· - · · r.us use<I to <le liver, 
-· .~. . . ~~ t:-:-., 

• '[1}:1 

. 01fil ~Ul,,~..a.;:;I'1'-~ ~ine to .. dy's cells 
-~,,,,.,.. :'>''· 
b', 

:--·t· . (Im)~· .J/;Jt~~=-
' [' . . 

• t • ~=---==-~:WI· 
;,_\f' ' '·::-~ . 
. ·_,s ·mum effect :~ ......... '7"'.ltinn agents 

=· -·· ' I ..,.,.......,. 6e injec I or three 

~~ - -• 

:... . giving ............ -- uu,c ~JJ:SLCIU~ 1,uue to cahn 
-~own after. act . d l)y the introduc-. 
H.,gpiofi f olieign sutista · I • • I - ~~~~ 

-~Ac · riling to its inst ·.• · ., tge vaccine is 
ian 60 anil 1!8 su · · '"' _..._~. _ :aged between 
icanr:' fl comtii _.._-= ntjgens, including 
;~g~in t6e Hu -:~it-•',_~•-: . "s•·· • 

. tJ. ... ·-"·· . ......,._.. ~ 

The vaccine recipients will be monitored by doc-
tors, and a mobile app is also being developed so 
patients can routinely add data about their 
condition and quickly inform doctors of possible 
complications 
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