THE AGA KHAN UNIVERSITY

Impact of TCV Introduction on lleal Perforations in Pakistan:
A Time Series (2016 — 2023)

Dr. Huma Syed Hussain, MBBS
Research Associate
Department of Paediatrics & Child Health
Aga Khan University Hospital
Karachi, Pakistan

humasyed.hussain@aku.edu

13th International Conference on Typhoid & Other Invasive
Salmonelloses



Content

* Introduction

e Rationale

* Methods

* Results

e Strengths and implications
 Key findings and way forward
* Acknowledgements

13th International Conference on Typhoid & Other Invasive
Salmonelloses



Introduction

* Typhoid fever is a major health concern in Pakistan

* Typhoid-related ileal perforations are more prevalent in low-middle
income countries and occur in 0.8%—39% of cases (quzi et al.,2020)

e Pakistan introduced Typhoid Conjugate Vaccine in 2019
* Mass campaign in November 2019
e Routine immunization introduced in Sindh in 2019/2020
* Routine immunization introduced in Punjab in 2021
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Rationale

e Current gap in knowledge

* No existing assessments on the impact of TCV on typhoid-related ileal
perforations

e Understanding burden
* Lack of data on the burden of ileal perforations specifically linked to typhoid

* Understanding how TCV influences the occurrence, burden, consequences,
and surgical outcomes of typhoid-related ileal perforations
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Methods

* Pre-TCV data obtained from SEAP (Surveillance of Enteric Fever in
Asia Project)

* Post-TCV data obtained from ITRIPP (Impact assessment of the
Typhoid conjugate vaccine following introduction in the Routine
Immunization Program of Pakistan)
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Methods

SEAP ITRIPP
Study design Surveillance Surveillance
Duration Sept 2016 — Sept 2019 Mar 2022 — Sept 2023
Sentinel Centers « AKUH « AKUH
(Sind) * NICH (Children’s Hospital) * NICH (Children’s Hospital)
 JPMC (Feb 2018) « JPMC
e KGH
Surveillance setting | 6 days a week 6 days a week
Eligibility criteria  Hospitalized cases with a diagnosis of non-traumatic ileal perforation
due to suspected typhoid.
 lleal perforation due to tuberculosis and malignancy excluded.
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Data Collection

e Data collection - eCRF
- Structured questionnaires
- Clinical information from medical records

- Laboratory testing - IDRL at AKU
* Histopathology, blood culture

e Qutcomes documented at 6-week follow-up through phone calls in
SEAP
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Sociodemographic Characteristics

Sociodemographic variables SEAP ITRIPP
N=242 (%) N=389 (%)

Age (in years)

<15 115 (48) 96 (25)

> 15 127 552! 293 (75)

Gender

Male 180 (75) 317 (81)

Female 62 (25) 72 (19)

Sentinel Centers

Aga Khan University Hospital 20 (8) 7 (2)

Kharadar General Hospital 1 (0) -

National Institute of Child Health 103 (43) 76 (20)

Jinnah Post-graduate Medical Centre 118 (49) 306 (78)

Area of residence

Rural 49 (20) 87 (22)

Urban 185 (76) 301 (77)




Geospatial Distribution

Pre-TCV (SEAP)

13th International Conference on Typhoid & Other Invasive
Salmonelloses

ES o a2 o o o e 7 e 7% 7 w o
L w @ o & o " 7 " 7 " & o ? i ! ¢ ? t ?
M (’/A,M,@ ¢
Hunza
o / - / / s v,‘\\ L
> % x| Jamshoro 2
®1 Jamshoro 2 " il Gilgit ) "
° ” (1O
/25“ . /\?‘S“Up:ir NALN A
gt Vot . 2 }w ) o 0% YN\ \
gjﬁperw Lbriey, z 0o by tisn )\/MW \ skarde K Shancre 3
Kbtista Kolai_ /‘ / \KolmPalssz— .
r@m SanGE—Paos_y(zqjuim Kparmang o oo [ B ,/ w@}J
Bajaurl__{ Sh
Bala“;ﬁ—k/‘ _d/sun{ anseuﬁ ;/ Shardsy . ‘uﬁaw ot L
flakar 0N
Wihpapd 6 Margy /% Muzaffarabad Mu&:i?ﬁmuymgev ‘*\
Cha sadda 5 HamanBala o . ot " S ib\ 5
&1 | Bagh = & . er Pashajyar =
& KyBer Peshawar r ,Hanpur/ E‘;@eh s { .
m"‘owau Nowste mﬂmd uihngti , Thite wna-v@vakz; o :° \:\.3. I..;g}ﬁld'\)h
v Kohat / Attoci avalpine otli
vt contriun J>§f,gu3 Kohat / Attock Rawaipmdl |<\n:h HERE, chp S‘xgii[’ggﬁ‘f“ al /j\wawgn t / ,k a\p dipKotl
)K‘,,;)‘\j ,J‘» S| arminFAC- HOS iyl N JKarak oy
CGIAR UGS (NGt panry Chalowal Jhelumy e i Lies /:,T ’F°""“ J (hakwa\
(XWazms(an mmm g f?/* " Sisnwsl i
ujrat L/ PakiiMarvy ¥ &
Lok Manvdat 7 N o
5 [ )’” and? Sialko? South [ 1\ /; f»ﬁ;ab ’,,amm/kswu
Wariistar] Tonk 2 Khusha > Bahauddn- Qe owad el ‘"}/ Goard ;[a M,M.
% _ fsargocha Gyjanwity , o] L\Ar" y forsot X .
- ) |D$,'f\ Hafizabell b " ﬂ/» [ i /o iy h)(’sm% Zr )
She’ﬂ'/ Khan/ Bhakkar cmu.uzNa”kjnf;?ﬁ:;pbw} el oonf s Y“f T/ Gt
" ] Y
> N\ zhob Lr——‘f‘”\ ~ J'wn}/maxamd Laba /\v‘ ob % i o j;m\aba:/”/m o
Kila \ » Killa N Kasur$,
o j mmm\} i) Layyeh et Kasur S~ [ / o g saiulah Mu,,u,/u (T B T=°=‘f" N
Kila Pishin Wy ingh Y okars 2/ pishins [ ingh, Ay
Abdu\la/h :;*ZZ‘;\—;‘ \(u\/é’i"z TSahinghA NA ‘,‘\/»/ S [ Qe ';“”’*’f‘:f ’D“*
iarat Khanewal/ At Y el G E AKhanews o1
o\,ng{\“Hamm Lokl ) Khan ol n/\/jx/’ P"kp/“fz“" i ) o Hgna e ) e E Jura //fwf(</ .
& & _~—farkhah Muzaﬁargarh(.(,\ Vehari g & S N~ U e e s
572D Bahawa\nagar ) S { \ /" Kohawalngar
Mastung o PRCIEN § ~ W7 S f Kehavaingy
ohly { S —— " Kohly /% { - )}
S Uﬁjaqhmr \J Rajanpur/ N 9 / — M:// e AL~
155 o \ =
Chagai Kalat /LL,?} Dera Bugti )’J’& Chagai ) o \rh/\(\ DeraBugt \
/{/\[ s mbla % ¢ A Bahawalpur . /mm o "
{ / JhalMadsi _Sohbat p‘diw’“ Rahim i d  S9hba Rahip
7 \\//%) \ #;“ﬂ‘r wing YarKhan | Legend \//q Xy 1 / vrkin | Legend
2] — y N T o \)ﬁ/ le & I 7/ e
| S Qambar W< AG“OW‘ _ Washuk 5 : - _
‘ e 1 Dot =1 case Ty /A 1 Dot =1 case
N iSukkm
_ \ — "\ A
\_, y - =
\/\y 7 o Nabshahlo Y [ ] Age <=15 ~ Naushahrb ® Age <=15
Panjgur [ ‘QAd"'FE'OR Kha""‘”\ Panir Ferors  Khairpur
N 7\ ) ® Age>15 e Age>15
Benaznabad J oo
N ( I - e / . N , o Awara .
% | Wiari sanghar | Area % % | Sanghr Area ]
A . { Tands i A Jamshoro Matieg
L= _ : . . L g . .
Guwadar Hydératad ~
L:Wf*'ééh e Pakistan Districts g 0= [_] Pakistan Districts
fhuberrimad
I ki@ Tharparkar :]
Komng\ »Th‘m’ Badin | E Rural Rural
0 80 160 320 480 640 i ,_\_///LJ*' 0 80 160 320 480 640
.| - kil :wawar [ e e opensieee| [l Urban . .| — Kil ey i opensiee| [l Urban .
- & L3
st o o o o S e 7 k3 7 3 o are i & o & o & i = - Ea . e o




Yearly Status of Typhoid lleal Perforation (2016 to 2023)
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Clinical Characteristics

linical Characteristics SEAP ITRIPP
N=242 (%) N=389(%)

Blood culture (samples collected) n=149 (62) n=354 (91)
|Positive for S. Typhi 7 (3) 27 (7)
MDR 0(0) 7 (2)
XDR 6(2) 13 (3)
Fluoroquinolone resistance 7 (3) 18 (5)
Histopathology (samples collected) n=87 (36) n=300 (77)
lleal perforation with necrosis indicating TIPS 4 (5) 285 (73)
Duration of hospitalization, Median (days) 8 10
Outcome
Death 16 (7) 53 (14)
Recovered 226 (93) 336 (86)
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Strengths and limitations

 Strengths:
* The largest case data on TIPS with documented outcomes.
* Availability of data pre and post TCV introduction

* Limitations:
e Variation in surveillance across sites in SEAP and ITRIPP.
* A limited number of laboratory samples were collected in SEAP

* Post-discharge outcomes not documented in ITRIPP.
* Most mortality documented in SEAP was at 6 weeks follow up.
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Key findings

* |leal perforation rates are high in Pakistan

* High rates of ileal perforation in males greater than 15 years of age

* High referral rates from rural areas to urban centers

* High mortality rates following ileal perforation
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Way forward

* Strengthen routine immunization

* Making vaccine available for adults
* TCV availability in the private market
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